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When you've got the industry's broadest line 
of parts, one replacement guide is not always 
enough. That's why we've got a library. 

We've got the master book, our "ECG Semi- 
conductor Replacement Guide," the most com- 
plete handbook available. 

And then there's our specialized manuals: The 
"CB Replacement Guide" that cross -references 
more than 5,500 parts for 73 different brands of 
CB equipment; our "Industrial MRO Replace- 
ment Guide" that lists ICs and power devices 

used in machine applications; our "Module & IC 
Replacement Guide" cross -referencing 3,000 
non -repairable units used in 139 brands of con- 
sumer electronics equipment; and the "Linear 
Modules & IC Tech Manual" that gives 992 pages 
of design data for linear circuit applications. 

You can get any or all of them at the same 
place you get your parts -your local Sylvania 
distributor. 

When it comes to replacement parts. Sylvania 
wrote the books. SYLVANIA I 

GTE Sylvania Distributor and Special Markets Div., 1025 Westminster Dr., Williamsport, PA. 17701 
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READY for BUS i N ESS 
We've got it all together -the cost effectiveness and reliability of our 6800 computer system 

with a high capacity 1.2 megabyte floppy disk system... PLUS -an outstanding new DOS 

and file management system. 

1 l 

1 MEGABYTE DISK SYSTEM 

DMAF1 introduces a new level of capability to 
small computer systems. This disk system fea- 

tures two standard size floppy disk drives using 

the new double sided disk and two heads per 

drive. Usable storage space of over 600 kilobytes 
per drive, giving a total of over 1.0 megabyte of 
storage on line at all times. Ideal for small busi- 

ness applications, or for personal "super" sys- 

tems. 

DMA CONTROLLER 
The controller occupies one main memory slot 
in an SS -50 bus and uses the Motorola MC -6844 
DMA controller. The combination of a DMA 

type controller and double sided disks give the 
system speed of data transfer unobtainable with 
smaller drives. 

OPERATING SYSTEM 
To compliment this outstanding hardware we 

are supplying equally superior software. The 
disk operating system and file management sys- 

tem is called FLEX. It is one of the most flex- 
ible and complete DOS's available for small sys- 

tems, but just as important; it is easy to use. 

No one can match the variety of compatible 

peripherals offered by Southwest Technical 

Products for the SS -50 bus and the 6800 com- 

puter system. Now more than ever there is no 

reason to settle for less. 

DMAF1 Disk System (assembled) $2,095.00 

DMAF1 Disk System (kit) $2,000.00 

68/2 Computer with 40K of memory (assembled) $1,195.00 

ETr! SOUTHWEST TECHNICAL PRODUCTS CORPORATION 

219 W. RHAPSODY 

SAN ANTONIO, TEXAS 78216 
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Yesterday you could admire 
LED digital tuning in short wave: 

Today you can afford it. 

Introducing Panasjric's Ccmmand Series top -of- 
the -line RF -4800. Eve -wthing you want in short wave. 
Except the price. Like a five -digit LED frequency 
display. Its sc accurate (w th n 1 kHz, to De exact:, 
you can tune in a station, 
even before ifs Droaicast nc. 
And with the RF -4800 s Eicht 
short wave bands, you can 
choose any broadcast 
between 1.6 aic 3" M -z. 
That's the full frequency 
range. That's Panascnic. 

And what you see or tie 
outside is just a small pa-t of 
what Panasonic gires you 
inside. There's a dou.31e superheterodyne.system 
for enhanced recept -on sta31 :y and selectivity 
as well as image rejection. An nput -tunes RF 
amplifier with a 3- ganged variable tuninç capacitor 
for exceptional sens tivity and frequency inearity. 
Ladder -type ceramic filters tc reduce frequency 
interference. And even an .antenna trimmer that 
changes the front -end capacitance for maximum 
reception from mirìma broadcast signa. 

To help you control all that sophisticated 

Panasonic 

circuitry, Panasonic s RF -4800 gives wou all these 
sophisticated controls. Like an all -gear -drive tuning 
control b prevent' backlash" Separate wide narrow 
bandwidth selectors for optimum reception e'en in 

crowded conditions. Adjistabie 
calibration for easy tuning tc 
exact frequencies. A BFO pitch 
control. RF -ga n control or 
increased selectvity in bisy 
signal areas. An ANL switch. Even 
separate bass and treble cunt -ol_. 

And if all that short wave s_n t 
enough.Theres more. Lire ES3 
(single sideband) amateu- radio. 
All 40 CB channels. Ship to shore. 

Even Mcrse commu iications. AC/DC operation. and 
with Panasonic's 4' full -range speaker, the bit sound 
of AM and FM will raally sound big. 

The R= -4800. If ycu had a short wave receiver as 
good. You wouldn't still be reading. Ycu'd be listening. 
The ability to receive short wave broadcasts will vary with antenna size, time of dav . 

operator's geographic location and other factors. You may need an optional icutsice 
antenna to receive distant short wave broadcasts. 

Panasonic® 
just slightly ahead of our time. 
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Radio -Electronics 
THE MAGAZINE FOR NEW IDEAS IN ELECTRONICS 
Electronics publishers since 1908 

SPECIAL 
SECTION 

69 Servicing With Oscilloscopes 

70 Why Triggered Scopes Are So Popular 

73 Features Make A Scope Unique 

75 How Much Bandwidth Is Enough 

76 Facts About Scope Sensitivity 

77 Two Are Better Than One 

79 Delayed Sweep 

81 So Now Buy One 

BUILD ONE 
OF THESE 

37 Graphic Equalizer For Your Stereo System 
12- band -per -channel unit is a cinch to build and custom tailors 

your hi -fi system to your listening room. 

41 Automatic Telephone Dialer 
Preprogrammed dialer gets your number. Can be used with burglar 
alarm to give prerecorded messages. 

COMPUTERS 44 Digital Data Transmission 
Talking with peripherals- method, rates and interface schemes. 

82 Computer Corner 
Lets look at the 2650. 

GENERAL 4 Looking Ahead 
Preview of tomorrow. ELECTRONICS 

47 Mastering Mobile Noise Problems 
Eliminating interference can be simple. Here's how to find and get 

rid of most noise. 

51 Unusual Digital Clocks 
Part II: They tick, chime and swing -see how they work. 

56 Hobby Corner 
Part II: All about breadboards and breadboarding 

84 State of Solid State 
A TV modulator IC and a complete AM /FM radio on one IC. 

STEREO 
HI -Fl 

PRO SOUND 

58 Selecting Compact Pro Speaker Systems 
Buyers guide to these professional sound system staples. 

65 R -E Lab Tests Rotel -803 Receiver 
Overall FM performance rated "Excellent ". 

67 R -E Lab Tests Garrard MRM -101 Phono Preamp 
Noise supressing unit removes objectionable clicks and pops. 

TELEVISION 54 CET Test Primer 
You can become a CET. Try this practice quiz. 

90 Jack Darr's Service Clinic 
How to ruin horizontal output transistors. 

90 Service Questions 
R -E's Service Editor solves reader problems. 

EQUIPMENT 
REPORTS 

24 Tripplett 100 -T Maintenance Kit 

26 RCA VIP Computer 

28 B &K Model 2810 DMM 

26 Redco FM -30 Frequency Counter 

34 RCA SelectsVision Videocassette Recorder 

DEPARTMENTS 136 Advertising Index 

14 Advertising Sales Offices 

14 Editorial 
16 Letters 

107 Market Center 

6 New & Timely 
99 New Literature 
95 New Products 

137 Readers' Service Card 

MAY 1978 Vol. 49 No. 5 

ON THE COVER 
That's a 12 -band graphic equal- 
izer you can build for your ster- 
eo system. It's just about eve- 
rything a graphic equalizer 
should be plus it's fun to build. 
Check it out. Turn to page 37 
now. 

FIRST QUARTER LORD THROUGH THIS HOUR, 
BE THOU OUR GUIDE 
SO, BY THY POWER 

NO FOOT SHALL SLIDE. 

HALF HOUR 

THREE QUARTERS .óá 'IMME ME1 

S:r ii ) 

FULL CHIME 

THIS MELODY IS PLAYED by some of the elec- 
tronic clocks described in this issue. You'll find 
more details on page 51. 

' ' 

IF YOU ARE PROTOTYPING you'll need sockets 
like these plus a lot of other hardware. Find out 
what's available and where you can get it. Turn 
to page 57. 

Radio -Electronics, Published monthly by Gernsback 
Publications, Inc., 200 Park Avenue South, New York, 
NY 10003. Phone: 212 -777 -6400. Second -class postage 
paid at New York, NY and additional mailing offices. 
One -year subscription rate: U.S.A. and U.S. possessions, 
$9.98, Canada, $12.98. Other countries, $14.98. Single 
copies $1.00. e 1978 by Gernsback Publications, Inc. All 
rights reserved. Printed in U.S.A. 

Subscription Service: Mail all subscription orders, 
changes, correspondence and Postmaster Notices of 
undelivered copies (Form 3579) to Radio -Electronics 
Subscription Service, Box 2520, Boulder, CO 80322. 

A stamped self- addressed envelope must accompany all 
submitted manuscripts and /or artwork or photographs if 
their return is desired should they be rejected. We 
disclaim any responsibility for the loss or damage of 
manuscripts and /or artwork or photographs while in our 
possession or otherwise. 

D 

As a service to readers, Radio -Electronics publishes available plans or information relating to newsworthy products, techniques and scientific and technological developments. 

Because of possible variances in the quality and condition of materials and workmanship used by readers, Radio -Electronics disclaims any responsibility for the safe and proper 

functioning of reader -built projects based upon or from plans or information published in this magazine. 03 

3 
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looking ahead 

Projection TV: Projection TV's comeback as a consumer 
product (the first projection sets were sold in the late 
1940's) seems to be gaining momentum, as manufacturers 
of conventional direct -view television hop on the bandwa- 
gon. Here's how the score stands at presstime: Advent, 
which started the whole thing, has three different sizes of its 
VideoBeam two -piece system and is expected to introduce 
a one -piece unit, still using the same three -tube approach. 
Electrohome of Canada, which makes the electronics for 
the VideoBeam system, is offering the Advent two -piece 
system there as well as a single -lens, single -tube conven- 
tional projector using what basically is a lens system in 
front of a small- screen television set. As many as 60 small 
companies assemble projection systems using TV sets 
made by others. 

Cool at first to projection TV, existing set manufacturers 
are now looking at giant- screen television as an added 
market. General Electric is expected to show its first home 
projection system this month. "There's no question we'll be 
in it," says a Magnavox spokesman, but he states the 
product probably won't be on the market till next year. 
Sony, which has had a single -tube system on the market for 
several years (in fact, it started the trend to single -tube 
projection), is expected to come out shortly with a one - 
piece three -tube system. 

Mitsubishi is already marketing a six -foot, three -tube 
two -piece system which resembles the Advent. Panasonic 
and Quasar, both subsidiaries of Japan's Matsushita, have 
demonstrated one -piece, three -tube systems -both using 
the same protection optics but different electronics and 
cabinetry -which they say will be offered later this year. 
Sharp has demonstrated a projection system in Japan and 
can be expected to offer one here eventually, as can Hita- 
chi, which plans to be a partner with GE in the newly formed 
General Television of America. 

Home projection TV's major problems have been bulk 
and lack of brightness. The bulk problem has been 
attacked by the development of one -piece systems that 
fold up when not in use. There has been no major break- 
through in brightness, but manufacturers are chipping 
away at the problem through the development of brighter 
tubes, better lenses and more reflective screens. 

CB hurt by imports: The U.S. International Trade 
Commission has agreed that the American CB radio indus- 
try has been injured, or is likely to be injured, by Japanese 
imports, but split on how to remedy the problem. Three 
commissioners proposed a stiff increase in import duties 
on transceivers, while three recommended that domestic 
CB makers and their employees be declared eligible for 
special government aid to compensate for the inroads of 
imports. This leaves the final word up to President Carter, 
and his decision can be overridden by Congress. 

The petition by American CB manufacturers for govern- 
ment action against imports came at a time when overpro- 
duction was obvious. Of course, Japanese manufacturers 
were also hit hard by the slowdown in sales and they have 
insisted that their competition hasn't contributed to the 
plight of American manufacturers, which they say is due to 
market conditions that have affected all CB makers. 

Meanwhile, 23- channel CB's continue to show up in the 
marketplace, even though their sale was officially banned 

as of January 1. The FCC is cracking down, seizing illegal 
transceivers and issuing warrants. 

In another development, the FCC said it returned nearly 
$5,000,000 in $4 license fees erroneously paid by CB appli- 
cants last year -and the fees keep rolling in. More than 
30% of applicants sent money with their applications in 
January and February. The FCC's license -fee structure was 
voided by a Supreme Court decision in 1976. CB licenses - 
as well as all other FCC licenses -are now free, and no 
money should be sent with applications. 

CPU's in toys: Microprocessor games and other amuse- 
ments are becoming divorced from the television set -in 
the toy industry, anyway. The recent Toy Fair in New York 
provided strong evidence that hand -held, desk -top and 
projector games are substituting for video devices in toy 
stores. This presumably follows the remarkable success of 
Mattel's hand -held football, baseball and auto -racing 
games, which use LED's for displays and feature musical 
sound effects, and Milton Bradley's desk -top number - 
matching Comp /V game. 

Here are some of the new games to entice the kiddies 
(and their parents) come Christmastime this year: Kenner, 
which holds merchandising rights to "Star Wars" products, 
is coming up with a two -player desk -top Star Wars "laser 
battle," with LED space -ship tracking system and scoring 
as well as nine sound effects. It also has a remote - 
controlled R2D2 robot with sound effects and flashing 
lights, as well as a space target game. Milton Bradley will 
offer a missile game with sound effects and a flying saucer 
color- matching game. Its affiliate Playskool has a robot 
called Alphie that uses a set of plug -in program cards. 
Mattel is introducing a new game called Mind Boggier, said 
to be a matching challenge game similar to Comp IV. 

Parker Brothers will field a hand -held gadget with a 2K 
byte memory, sound effects and lights, featuring six differ- 
ent games including one that permits the user to compose 
and store his own 48 -note musical composition. Ideal has a 
two -player skeet -shoot game that projects the moving 
target on the wall, featuring gunshot sound effects and a 
bright burst when the target is hit. Even toy organs are 
becoming microprocessor- based; Concept 2000 showed 
one that automatically plays 12 pre -programmed songs or 
allows the user to play songs by following LED's mounted 
above the keys. 

Does this mean toy makers are abandoning the television 
set as a display device? Probably not -but they are waiting 
for this part of the market to simmer down. Some day, said 
a Parker Brothers spokesman, "you'll probably see a video 
version of Monopoly and a lot of our other board games." 
But, like other toy makers, Parker presumably has lost 
interest in simple dedicated video games. 

Meanwhile, RCA has stopped producing its Studio II 
programmable microprocessor video game, citing a gener- 
ally disappointing market last Christmas for programma- 
bles. More to the point, probably, is the fact that RCA's was 
the only programmable video game that wasn't in color. 
The company said it's continuing design and development 
work on future games, which would mean it's still weighing 
a color version. 

DAVID LACHENBRUCH 
CONTRIBUTING EDITOR 
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An Extraordinary Offer to introduce you to the benefits of Membership in 

ELECTRONICS BOOK CLUB 
c 

each 

take 
any 

of these unique 
electronics books 
(values to b65g°) for only 

with a Trial Membership in the Book Club that guarantees to 
save you 25 %to 75% on a wide selection of electronics books 

841 -236p. -Build Your Own 
Working Robot ($8.95) 

752- 518p.- Computer Program- 
ming Handbook ($12.95) 

viaster 
of 

Electronic 
Grcuits 

Of 
n- attic -1 4- 602p.- Master Handbook 1301 ' K 

Frectical Electronic Circuits ($12.95) 

678- !76p.- Modern Oomrrtxrica- ' 

Lions Switching Systems ($1'95) 

The Illustrated 
DícUOnarr 

of is0 
8roadcañicátlón5 ppTpBOOK 

Telecomm 
950 -420 p.- Illustratec Dictionary 
of Broadcast /CATV / elecommu- 
nícations (514.95) 

MASTER 

APoPLícAT16NAAMe 

856476p.- Master OP-AMP Appli- 
cations Handbook ($14.95) 

.S13 -476p. -The Complete Handbook 
cf Electrical 8 House Wiring ($10.95) INTERNATIONAL 

convmte F 
oei of s i i l 

tTre ._- 
Electrical & 101-200p.-Tower's International Tran- 

r r7 

House Wiring sistor Selector -2nd Edition (59.95) li l 

.;;11-'1 

l 

811 -280p. -The Complete Handbook r 

Tran- 

of Videocsssette Recorders ($995) 

995482p- Beginneis Guide 
to Microprocessors ($3.95) 

893 -322p. -Third Class FCC 
License Study Guide ($9.95) 

132468p. -How to Test Almc9 
Everything Electronic ;$6.95 

programone oró r r! 
am q /IjCONDITIONERS $7 P_ TV Case His- 

tories Illustrated: Photo Guide m 
Troubles /Cures -Vol. 2 ($10.95) 

aï coracGASSE' 
VIDEO 
REGORRiS 

1003-210p. -57 Practi çal Programs 
8 Comes in BASIC (`10 95 

985- 280p.- Programming 
Microprocessors ($9.9 5) 

709-'.94p.-Modern Guide to Digital 
Logic: P- ocessors, Memories & In- 
terfaces (59.95) 

May we send you your choice of 4 of these prac- 
tical time- and -money -saving books as part of 

an unusual offer of a Trial Membership in Elec- 
tronics Book Club? 

Here are quality hardbound volumes, each 
especially designed to help you increase your 
know -how, earning power, and enjoyment of elec- 
tronics. Whatever your interest in electronics, 
you'll find Electronics Book Club offers practical, 
quality books that you can put to immediate use and 
benefit. 

This extraordinary offer is intended to prove to 
you through your own experience, that these very 
real advantages can be yours.. that it is possible to 
keep up with the literature published in your areas 
of interest, and to save substantially while so doing. 
As part of your Trial Membership, you need pur- 
chase as few as four books during the coming 12 

months. You would probably buy at least this many 
anyway, without the substantial savings offered 
through Club Membership. 

To start your Membership on these attractive 
terms, simply fill out and mail the coupon today. 
You will receive the 4 books of your choice for 
10 -day inspection. YOU NEED SEND NO 
MONEY. If you're not delighted, return the books 
within 10 days and your Trial Membership will be 
cancelled without cost or obligation. 
ELECTRONICS BOOK CLU3, Blue Ridge Summit, Pa. 11214 

520 -208p. -How to Repair Home 8 
Auto Air Conditioners ($8.95) - 

Facts About Club Membership 

The 4 introductory books of your choice carry publishers 
retail prices of up to $65.80. They are yours for only 9% each 

(plus postage /handling) with your Trial Membership. 

You will receive the Club News, descridng the current 
Selection Alternates and other books, every 4 weeks (13n 

times a year) 
It you want the Selection, do nothing, it will be sent to you 

automatically. If you do not wish to receive the Selection, or if 

you want to order one of the many Alternates offered, you 

simply give instructions on the reply form (and in the en- 

velope) provided, and return it to us by the date specified. This 

date a flows you at least 10 days in which to return the form. It, 

because of late mail delivery, you do not have 10 days to make 

a decision and so receive an unwanted Selection, you may 

return it at Club expense. 
To complete your Trial Membership, you need buy only four 

additional monthly selections or alternates during the next 12 

months. You may cancel your Membership any time after you 

purdiase :hese four books. 
All books- including the introductory Offer -are fully re- 

turnable after 10 days if you're not completely satisfied. 
All books are offered at low Member prices, plus a small 

postage and handling charge. 
Contriving Bonus It you continue after this Trial Member- 

ship, you will earn a Dividend Certificate for every book you 

purchase. Three Certificates plus payment of the nominal sum 

of $1.99 sill entitle you to a valuable Book Dividend of your 

choice wh:ch you may choose from a list provided Members 

1 

1 

1 

1 

1 

1 

1 
1 
1 
1 
1 
1 

1 

1 D 

(Valid for new Members only. Foreign and Canada add 10 -) RE -S8 m 

472- 96p.- Worting With 
the Oscilloscope ($995) 

ELECTRONICS BOOK CLUB 
Blue Ridge Summit, Pa. 17214 

Please open my Trial Membership in ELECTRONICS BOOK 

CLUB and send me the 4 books circled below I understand 
the cost of the books I have selected is only 99C each, plus 
a small shipping charge. If not delighted, I may return the 
books within 10 days and owe nothing, and have my Trial 
Membership cancelled. I agree to purchase at least four 
additional books during the next 12 months. after which I 

may cancel my membership at any time. 

101 132 472 520 678 709 752 
800 811 841 856 876 893 

913 950 984 985 995 1000 1010 

Name Phone 

Address 

City 

1 State Zip 
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new se timely 

"Interference" mars anniversary of 
Marconi's transatlantic message 

It had been planned to mark the 75th 
anniversary of Guglielmo Marconi's historic 
first transatlantic communication, but an 
FCC technicality managed to cross the 
wires. 

Back in early January, 1903, Marconi 
sent the first message across the Atlantic 
Ocean, transmitting it from a wireless sta- 
tion located in Wel!fleet, MA, to a sister 
station on the south shore of England. At 
that time, flowery messages of greeting 
and congratulations were exchanged be- 
tween President Theodore Roosevelt and 
King Edward VII. 

This year, Weltfleet amateur radio oper- 
ators thought it would be fitting for Presi- 
dent Carter and Queen Elizabeth to 
exchange similar greetings. President Car- 
ter agreed; but the FCC ruled against it 
since there is a regulation forbidding "per- 
sonal third -party messages" to be sent by 
amateur radio operators. If the Queen and 
President Carter had been amateur oper- 
ators, there would have been no problem! 

So, instead of a personal message to the 
Queen, President Carter released a general 
statement about how Marconi's invention 
had paved the way for instant communica- 
tion "not only between heads of state, but 
peoples of all nations." The message was 
transmitted in Morse code via voice trans- 
mitter to amateurs around the world. 

New one -handed keyboard for 
typing ASCII code 

A hemispherically shaped keyboard, the 
Writehander, has been designed so that 
you can type ASCII code characters with 
just one hand. This format not only makes 
it easy to use while telephoning or sitting in 

UNUSUAL DESIGN OF ASCII -encoded key- 
board permits typing alphanumeric characters 
with one hand. 

an easy chair, it is an invaluable tool for 
those with injured or disabled hands who 
cannot use a conventional keyboard. The 
Writehander's shape is easy to hold, and it 

comes with two different switch spacings to 
accomodate different hand sizes. 

To operate the keyboard, place four 
fingers on four pressure switches and your 
thumb on one of eight other pressure 
switches. The four finger switches operate 
the lower four bits of the 7 -bit ASCII code 
and select the group of characters (out of 
16 groups) that contains the character you 
want. With your thumb, you press the 
appropriate switch from among the eight 
thumb switches to select the desired char- 
acter. 

The Writehander does not need a com- 
puter to operate any terminal that accepts 
parallel 7 -bit ASCII code signals. Connec- 
tion to the terminal is via ribbon cable with 
appropriate lines for the 7 -bit ASCII code, a 
1 -bit fixed parity, strobe and acknowledge 
signals and the power and common ground 
lines. The Writehander can be powered 
from a 200 -mA DC supply from 5 volts, 
regulated, or 7 to 25 volts unregulated. It 
carries a price tag of $98. 

RCA fiber -optic cables used in 
optical communications 

RCA's recently developed optical com- 
munications system features fiber optics, a 
technology that enables light waves to be 
transmitted via small lightweight glass or 
plastic cables. Dr. Ralph Simon of RCA 
explains that communications systems us- 
ing fiber optics are capable of transporting 
a large amount of data, are not prone to 
static interference and are tamper -proof. 
Since data is transmitted at light frequen- 
cies, such a system has a great advantage 
over conventional wire or radiowave trans- 
mission because a single fiber -optic strand 
has the transmission capacity of hundreds 
of telephone wires. 

The RCA communications system con- 
sists of a transmitter containing a high- 
speed gallium -aluminum- arsenide LED and 
a receiver consisting of a silicon photo - 
diode. 

Designed to be used in digital -data corn - 
puter links, digital telecommunications and 
other optically isolated data systems, the 
fiber -optics data link sells for $850, minus 
the fiber -optics cable, which is available in 
different lengths at additional cost. 

Ben Tongue becomes a Fellow in 
Radio Club of America 

Ben Tongue, president of Blonder - 
Tongue Laboratories, was recently 
awarded a Fellowship in the Radio Club of 
America for "his outstanding contributions 
in the field of TV reception products." 
Before his association with Blonder - 
Tongue, Mr. Tongue was responsible for 
designing and producing the first audio and 
ultrasonic scanning spectrum analyzers for 
Panoramic Radio Corporation. Additional- 

ly, he holds over 30 patents, most in the 
field of low- noise, wideband amplification, 
and is also a director of Databit, Haup- 
pauge, NY. 

BEN TONGUE 

Among his other credits Mr. Tongue lists 
membership in IEEE; two professional hon- 
or societies; the Antenna Committee of 
EIA; the Association of Computing Machin- 
ery; and the Audio Engineering Society. 

Revised FCC /CB regulations - 
questions and answers 

Revised FCC regulations governing CB 
equipment standards went into effect Jan- 
uary 1, 1978. These regulations were de- 
vised to reduce the severity of current and 
potential interference posed by CB equip- 
ment, and specifically prohibit the market- 
ing of any equipment not conforming to the 
new noise- reduction regulations. 

To guide the general public, as well as 
those in the CB fraternity, the FCC has 
provided some typical questions received 
by the Commission, plus answers: 

1. Can you still use your (previously 
acquired) CB after January 1? Answer: 
Yes. 

2. Is it legal to sell your 23- channel CB to 
anyone? Answer: No. 

3. What types of CB equipment are 
affected by the ban? Answer: All currently 
available 23- channel CB's; all units with 
fewer than 23 channels purchased prior to 
September 10, 1976; any receiver or trans- 
mitter with separate CB band not approved 
by the Commission; and most CB convert- 
ers. 

4. Are hand -held CB's (walkie- talkies) 
affected by the ban? Answer: Any such unit 
with a built -in mike, permanent antenna, 
internal batteries and receive and transmit 

continued on page 12 
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Uncompromising performance. 
Incredible price. 
A professional 31/2 digit DMM Kit for less than $70. 

MOOR 2000 

-19.94 sabtronics r 
J 

100mV 10V 1KV 

100 1mA 100mA 
POWER AC VOIT AMP OHM 1Mß 1OKß 1004 1110 

1111 1111 

Incredible? True! Professionals and hobbyists alike are 
believers in this Sabtronics 2000, the only portable /bench 
DMM which offers such uncompromising performance 
at the astonishingly low price of $69.95. 
Uncompromising performance you'd expect only from 
a specialist in digital technology such as Sabtronics: 
Basic DCV accuracy of 0.1 % ± 1 digit; 5 functions giving 
28 ranges; readings to ± 1999 with 100% overrange; 
overrange indication; input overload protection; 
automatic polarity; and automatic zeroing. 
The low price of $69.95? Simple: The Model 2000 is all 
solid- state, incorporating a single LSI circuit and high - 
quality components. You assemble it yourself, using our 
clear, easy -to- follow, step -by -step assembly manual. 
Kit is complete, including a high- impact case. 
Now you too can have it! A professional -quality, 31/2 digit 
Sabtronics Model 2000 DMM kit for only $69.95. If you 
dOn't have one in your lab, use the coupon below to 
order NOW. 

BRIEF SPECIFICATIONS: 
DC volts in 5 ranges: 100 µV to 1 kV AC volts in 5 ranges: 
100 µV to 1 kV DC current in 6 ranges: 100 nA to 2 A 
AC current in 6 ranges: 100 nA to 2 A Resistance: 

0.1 St to 20 MU in 6 ranges AC frequency response: 40 
Hz to 50 kHz Display: 0.36" (9,1 mm) 7- segment LED 

Input impedance: 10 MO Size: 8" W x 6.5" D x 3" H 

(203 x 165 x 76 mm) Power requirement: 4 "C" cells 
(not included). 

GUARANTEE: 
Examine the 2000 DMM kit for 10 days. If not completely 
satisfied, return unassembled for full refund of purchase 
price. (Less shipping and handling) 

Use your Master Charge or Visa. 
To order by phone call: (214) 783 -0994 

sabtronics 
INTERNATIONAL INC. INTERNATIONAL INC. 

13426 Floyd Circle Dallas, Texas 75243 

Made in U.S.A. 

r 
To: Sabtronics International, Inc. 
13426 Floyd Circle, Dallas, TX 75243 

Please send me Sabtronics Model 

RE 5 

2000 DMM kit(s) 

7 

1 

1 

at $69.95 each $ 1 

$ Shipping and handling, $5.00 per unit* 

Texas Residents Add Sales Tax $ 1 

TOTAL enclosed $ 

Name 1 

1 
Street 

1 

City 1 

1 

State Zip 1 

USA only. Canada $6.50. All other countries, $10.00 (surface mail) 1 

Ir i 
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Learn digital computer 
NRI is the only 

school to train you 
at home on a real 
digital computer. 

Learn computer design, con- 
struction, maintenance and pro- 
gramming techniques on your 
own programmable digital com- 
puter. 

Qualified technicians are 
urgently needed for careers in 
the exciting new field of digital 
and computer electronics .. . 

and the best way to learn digi- 
tal logic and operations is now 
available to you in NRI's Com- 
plete Computer Electronics 
Course. 

This exclusive course trains you 
at home on your own digital 
computer! This is no begin- 
ner's "logic trainer ", but a 

complete programmable digital 
computer that contains a 
memory and is fully automatic. 
You build it yourself and use 
it to define and flow -chart a 
program, code your program, 
store your program and data 
in the memory bank. Press 
the start button and the com- 
puter solves your problem and 

displays the result instantly. 

The NRI digital computer is one 
of 10 kits you receive in the 
NRI Complete Computer Elec- 
tronics Course. You build and 
use your own TVOM, and 
experiment with NRI's exclusive 
Electronics Lab. You perform 
hundreds of experiments, build- 
ing hundreds of circuits, learn- 
ing organization, operation, 
trouble- shooting and program- 
ming. 

New NRI Memory 
Expansion Kit 
The Model 832 NRI Digital Corn - 
puter now cornes with a new Mem- 
ory Expansion Kit. Installed and 
checked out in 45 minutes, it dou- 
bles the size of the computer's 
memory, significantly increasing the 
scope and depth of your knowl- 
edge of digital computers and pro- 
gramming. With the large -scale IC's 
you get the only home training in 
machine language programming 
... experience essential to trouble- 
shooting digital computers. 
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electronics at home. 
NRI offers you five 
TV /Audio Servicing 
Courses 
NRI can train you at home to ser- 
vice Color TV equipment and 
audio systems. You can choose 
from 5 courses, starting with a 

48- lesson basic course, up to a 

Master Color TV /Audio Course, 
complete with 
designed- for -learning 
25" diagonal solid state 
color TV and a 4- 
speaker SO" Quadra- 
phonic Audio System. 
NRI gives you both TV 
and Audio servicing for hundreds 
of dollars less than the two 
courses as offered by another 
home study school. 

All courses are available with low 
down payment and convenient 
monthly payments. All courses 

provide profes- 
sional tools and 
"Power -On" 
equipment along 
with NRI kits 
engineered for 

training. 
With the 
Master 
Course, 
for 
instance, 
you build 

your own 5" wide -band 
triggered sweep solid 
state oscilloscope, digi- 
tal color TV pattern gen- 
erator, CMOS digital fre- 
quency counter, and 
NRI electronics Discov- 
ery Lab. 

' "Trademark of CBS Inc 

NRI's Complete Communications Course 
includes your own 400 -channel 
VHF transceiver 
NRI's Complete Communications 
Course will train you at home for 

one of the 
thousands 
of service 
and mainte- 
nance jobs 
opening in 
CB; AM and 
FM trans- 

mission and reception; TV broad- 
casting; microwave, teletype, 
radar, mobile, aircraft, and marine 
electronics. The complete pro- 
gram includes 48 lessons, 9 spe- 
cial reference texts, and 10 train- 
ing kits. Included are: your own 
"designed- for -learning" 400 - 
channel VHF transceiver; elec- 
tronics Discovery Lab "; CMOS 
digital frequency counter; and 
more. You also get your all 

important FCC Radio -telephone 
License, or you get your money 
back. 

CB Specialist Course 
also available 

NRI also 
offers a 37- lesson course in CB 
Servicing with your own CB Transceiver, AC 
power supply, and multimeter. Also included 
are 8 reference texts and 14 coac:hv g units 
to make it easy to get your Commercial 
Radiotelephone FCC License 

You pay less for NRI training and you 
get more for your money. 
NRI employs no salesmen, pays no com- 
missions. We pass the savings on to you 
in reduced tuitions and extras in -he way 
of professional equipment, testing instru- 
ments, etc. You can pay more, but you 
can't get better training. 

More than one million students have 
enrolled with NRI in 62 years. 
Mail the insert card and discover for your- 
self why NRI is the recognized leader in 
home training. Do it today and get started 
on that new career. No salesman will call. 

If card is missing write: 

NRI 
N SOOLS 
McGraw -Hill 

RI CH 
Continuing 

111j fÀ ill Education Center 

1 ,1," 3939 Wisconsin Avenue 
Washington, D.C. 20C16 
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111 ew t i rn e I Y continued from page 6 

NB 

capabilities can be sold until August 1, 

1978. 
5. Can you trade in a CB for other radio 

gear? Answer: Yes, since the dealer is 
specifically prohibited from reselling the 
equipment. (It is of course up to the dealer 
to accept the trade -in or not.) 

6. Will it be possible to give away 23- 
channel CB's? Yes, but only to family mem- 
bers, friends or charity; as door prizes; or 
as store giveaways (i.e., to the first 10 
people entering the store on a given day). 
Prohibited are any transactions in which 
the recipient receives something of value 
from the giver, or any offer made to the 
customer if he agrees to purchase another 
item, or if he must pay to enter the store. 

7. Can a 23- channel radio be sold for the 
parts it contains? Answer: Yes, but the 
generating components from both receiver 
and transmitter must be removed. 

8. Is it legal to remanufacture a 23- 
channel CB radio in order to conform to the 
new regulations? Yes, if the unit is rebuilt to 
40- channel operation, modified to meet the 
new standards, reidentified as a different 
model and has received a new grant of type 
acceptance from the FCC. 

9. Can you sell a car, van, mobile home, 
etc., that has CB equipment in it? Answer: 
Yes, if the equipment has been permanent- 
ly installed as an in -dash unit prior to 
January 1. 

10. Can any 23- channel CB radio bought 
before January 1 be brought in for repair or 
exchange if proved defective? Answer: 
Yes. Repairs are not prohibited, and an 
exchange is legal since this is not consid- 
ered marketing -the dealer is still prohib- 
ited from reselling the exchanged unit. 

Further questions can be directed to 
John Reed or Frank Rose, Research and 
Standards Division, Room 7502, Federal 
Communications Commission, Washing- 
ton, DC 20554. Any questions concerning 
particular CB models, CB converters or 
receiver /transceivers with CB bands 
should be sent to local FCC field offices, or 
to the FCC Laboratory, P.O. Box 40, Laur- 
el, MD 20810 (301) 725 -1585. 

The editorial staff of Radio -Electronics 
wonders how the FCC plans to enforce 
these new rules. Or, for that matter, what 
the penalties will be. 

Solar energy used to power traffic 
counter 

A solar energy module, developed by 
Motorola Laboratories, was installed re- 
cently to power a six -lane traffic counter in 
Glendale, AZ. Although conventionally pro- 
duced power for such counters is usually 
not expensive, it is often unavailable at 
counter sites, according to an Arizona De- 
partment of Transportation spokesman. 
Since the solar -cell array is capable of a 
more than 8 -watt power output (due to 

Arizona's predominantly sunny climate) 
and can store enough energy in a reserve 
battery for 14 cloudy days as well as for 
night operations, it is hoped that the mod- 
ule may be an effective answer to the 
problem of supplying low -cost energy to 
the traffic counters. 

powered satellite, Cosmos 954, fell to earth 
over northeastern Canada and disinte- 
grated. Since then, massive efforts were 
made to recover the dangerously radioac- 
tive satellite fragments. Among the meth- 
ods used in the recovery operations is an 
RCA -developed photomultiplier tube, a 
light- sensitive device contained in nuclear 
detection instruments. 

The photomultiplier tube is capable of 
detecting minuscule amounts of light, 
which are then converted to an electrical 
signal that can be measured electronically. 
Dr. Ralph E. Simon, division vice president, 
RCA Electro- Optics and Devices, explains 
how the tube works in a detection device: 

The tubes are encapsulated in an alumi- 
num cylinder behind a scintillation crystal. 
When in the vicinity of a nuclear radiation 
source, blue flashes of light are picked up 
on the faces of several photomultiplier 
tubes . . . These signals are relayed to an 
electronic sorting bin that separates light 
sources by their signals . . . which are 

SOLAR -POWERED traffic counter being tested 
in Glendale, AZ. Inset shows solar silicon 
array. 

The solar module is composed of many 
tine pyramidal shapes that intercept light 
rays, producing an output of about 1/2 watt 
per 3 -inch cell. The unit's copper connec- 
tions and glass and stainless steel con- 
struction are expected to give it a life 
expectancy of more than 20 years. 

At present, Motorola solar energy mod- 
ules are being used in remote communica- 
tions links where conventional power 
sources are expensive and difficult of ac- 
cess. 

Sears, Roebuck enters pay -TV 
market 

Sears, Roebuck & Co., the national de- 
partment store chain, has recently entered 
the pay -TV market by installing and mar- 
keting National Subscription Television in 
Los Angeles and environs. Subscribers to 
NST in LA presently number about 20,000, 
and it is surmised that the growing demand 
for pay -TV may have prompted the Sears 
move as well as the possibility that NST 
may not be able to keep up with the 
demand. Sears is the first department 
store chain to enter the pay -TV market. 

RCA photomultiplier tube aids in 
tracing satellite remains 

On January 24, 1978, the Soviet atomic- 

GLASS SURFACES OF PHOTOMULTIPLIER 
TUBES being treated at RCA Electro- Optics 
and Devices plant in Lancaster, PA. When 
installed in nuclear detection instruments, 
tubes can "see" nuclear radiation as blue 
flashes of light. 

read out as TV -like pictures by means of an 
oscilloscope." The strength of the nuclear 
source is then interpreted by reading the 
curves on the scope. Dr. Simon adds that 
when used in nuclear detection devices, 
these photomultiplier tubes are more sen- 
sitive than Geiger counters. The tubes have 
been widely used in different areas; for 
example, in determining the radioactivity of 
the moon's surface; in monitoring nuclear 
test results; and in cancer diagnosis and 
research. 
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Yours to examine FREE for 15 days. 

25 FACT-FILLED CHAPTERS 
ARRANGED IN "EASY-TO-FIND" 
QUESTNON AND ANSWER FORM 

Basic Principies of Sound 
Acoustics. Studio techniques, and 
Equipment 
Constant -Speed Devices, Motors, and 
Generators 
Microphones 
Attenuators 
Equalizers 
Wave Filters 
Transformers and Coils 
Sound Mixers 
VU and Volume Indicator Meters 
Vacuum Tubes,Transistors, and Diodes 
Audio Amplifiers 
Disc Recording 
Cut`ing Heads 
Recording and Reproducing Styli 
Pickups 
Magnetic Recording 
Optical Film Recording 
Motion Picture Projection Equipment 
Loudspeakers, Enclosures, Headphones, 
and Hearing Aids 
Power Supplies 
Test Equipment 
Audio -Frequency Measurements 
Installation Techniques 
General Information, Charts and Tables 

237R1 

Be our guest. Examine the AUDIO 
CYCLOPEDIA free for 15 days. You'll find 
out why it is considered the most compre- 
hensive and authoritative book ever written 
on the subject. And you'll get a FREE $3.50 
bonus book to keep no matter what! 

The AUDIO CYCLOPEDIA is literally a one - 
book audio library. It has long been con- 
sidered the bible" by amateur stereo buffs 
as well as professional technicians. That's 
why you'll find it in constant use not only in 
home workshops and at stereo centers, but 
also in recording studios, broadcast booths 
and concert halls. 
This giant reference book is over 3" thick, 

r 

and packed with 1,757 illustrated pages. It 
features 3,645 questions and answers and 
a 50 page "instant- find" index for subject 
identification. It is truly the big one in audio 
electronics and it puts all the information 
you'll ever need right at your fingertips, 
chapter by chapter. 

Send for the AUDIO CYCLOPEDIA today. 
If you don't agree that it's the most impor- 
tant piece of audio equipment you own, 
just return it within 15 days. You won't owe 
a cent. And no matter what you decide, 
you'll get a free $3.50 copy of The ABC't of 
Tape Recording to keep just tor mailing 
the coupon. 

FREE-BOOK 
FREE -TRIAL COUPON 

Save postage & handling costs. Full 
payment enclosed (plus tax where 
applicable). 15 -day return privilege 
still applies. 

Yes, please rush me the AUDIO CYCLO'DEDIIA 
( #21455) for my free trial. I understanc it not 
completely satisfied, I may return it within 15 days, 
and owe nothing. Otherwise, it's mine to kegp for 
only $39.95 plus postage and handing and local 
taxes (where applicable). 
And, whatever I decide, a copy oï "The ABC's of 
Tape Recording" (valued at $3.50) is mine free! 

Name 

Address 

City 

State Zip 

Mail to Audel 
4300 W. 62nd Street EC41 
Indianapolis, Indiana 46206 
A Division of Howard W. Sams & Co., hic. 
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editorial 

It's A Great 
Little Library 

If you've ever been stuck for service data on an old TV or radio 
that you are trying to revitalize. If you need data on any 
electronic part or test instrument and you can't seem to locate 
the information you need; try the ISCET /TECH. That's the 
Technical Electronic Clearing House, the technical library of the 
International Society of Certified Electronics Technicians. 

What's in the library? Any and almost all electronics manuals, 
diagrams and magazines . . . antique radios, test equipment, 
antique tubes. If you haven't been able to find it elsewhere, 
Henry V. Golden, CET, the official librarian can probably locate it 
for you. 

The library is a two -way street. If you've got old service literature 
and materials, don't throw them out . . . ship them to the 
Library instead. Henry Golden has no budget to pay for anything, 
but he can supply you with a tax -deductible receipt for the 
material and freight. It's a great way to dispose of materials that 
are outdated for your shop but still of value to other technicians. 

The services of the library are available to members at no cost 
and to non -members at a very nominal cost. Membership is $25 
per year, and entitles you to unlimited free use of the library's 
facilities. The only additional expense would be shipping or 
duplication costs. 

If you have materials to send to the library, ship them prepaid to, 
ISCET Technical Clearing House, Henry V. Golden, CET, 
Librarian, 8015 Paseo, Kansas City, MO 64131. You'll be doing 
every technician in the world a service. 

If you want information on becoming a member of the library, 
write Henry today. Membership in the Library is a great 
investment. 

LARRY STECKLER 
Editor 
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Understanding Digital Electronics 
New teach -yourself courses 

Design of 
Digital Systems 

Book 3 Pommel, 3 Cwcurls 

Design of 
Digital Systems 

Book 6 6 

Design of Digital Systems is written for the engineer seeking to learn 
more about digital electronics. Its six volumes - each 11 -1 / 2" x 

8 -1 / 4" are packed with information, diagrams and questions de- 

signed to lead you step -by -step through number systems and Boolean 
algebra to memories, counters and simple arithmetic circuits, and 
finally to a complete understanding of the design and operation of cal- 
culators and computers. 

The contents of Design of Digital Systems include: 

Book 1 Octal, hexadecimal and binary number systems; conversion 
between number systems; representation of negative numbers; com- 
plementary systems; binary multiplication and division. 
Book 2 OR and AND functions; logic gates; NOT, exclusive -OR, 

NAND, NOR and exclusive -NOR functions; multiple input gates; truth 
tables; De Morgans Laws; canonical forms; logic conventions; Kar- 
naugh mapping; three -state and wired logic. 
Book 3 Half adders and full adders; subtractors; serial and parallel 
adders; processors and arithmetic logic units (ALUs); multiplication 
and division systems. 
Book 4 Flip flops; shift registers; asynchronous and synchronous 
counters; ring, Johnson and exclusive -OR feedback counters; ran- 
dom access memories (RAMs) and read only memories (ROMs). 
Book 5 Structure of calculators; keyboard encoding; decoding display 
data; register systems; control unit; program ROM; address 
decoding; instruction sets; instruction decoding; control program 
structure. 
Book 6 Central processing unit (CPU); memory organization; char- 
acter representation; program storage; address modes; input /out- 
put systems; program interrupts; interrupt priorities; programming; 
assemblers; computers; executive programs; operating systems and 
time sharing. 

Digital Computer 
Logic and 
Electronic 

A 

Digital Computer 
Logic and 
Electronia 

Digital Computer 
Logic and 
Electronic 
I'3 

Digital Computer 
Logic and 
Electronics 
Soak 

Digital Computer Logic and Electronics is designed for the beginner. 
No mathematical knowledge other than simple arithmetic is assumed, 
though the student should have an aptitude for logical thought. It con- 
sists of four volumes - each 11 -1 / 2" x 8 -1 / 4" - and serves as an 

introduction to the subject of digital electronics. Everyone can learn 
from it - designer, executive, scientist, student, engineer. 

Contents include: Binary, octal and decimal number systems; con- 
version between number systems; AND, OR, NOR and NAND gates 
and inverters; Boolean algebra and truth tables; De Morgans Laws; 
design of logic circuits using NOR gates; R -S and J -K flip flops; binary 
counters, shift registers and half adders. 

In the years ahead the products of digital electronics technology will 
play an important part in your life. Calculators and digital watches are 
already commonplace. Tomorrow a digital display could show your 
automobile speed and gas consumption; you could be calling people 
by entering their name into a telephone which would automatically 
look up their number and dial it for you. 

These courses were written by experts in electronics and learning 
systems so that you could teach yourself the theory and application of 
digital logic. Learning by self- instruction has the advantages of being 
faster and more thorough than classroom learning. You work at your 
own pace and must respond by answering questions on each new 
piece of information before proceeding. 

After completing these courses you will have broadened your 
career prospects and increased your fundamental understanding of 
the rapidly changing technological world around you. 

The six volumes of Design of 
Digital Systems cost only: 

And the four volumes of 
Digital Computer Logic and 
Electronics cost only: 

But if you buy both courses, 
the total cost is only: 

1988 

1488 
s2990 

a saving of over: SCJ00 

SEVEN -DAY MONEY -BACK GUARANTEE: If you are not satisfied 
with your Cambridge course, return it within 7 days for a full refund. 

To order your books, complete the order form below and send it to- 

gether with your check or money order to GFN Industries, Inc., 6 Com- 

mercial Street, Hicksville, N.Y. 11801. 

To: GFN INDUSTRIES, INC. 
6 COMMERCIAL STREET, HICKSVILLE, NY 11801 

Please send me: 

_Sets of Design of Digital Systems $19 88 

_ Sets of Digital Computer Logic & Electronics $14 88 

Sets of both courses $29.90 

Sales tax (N.Y. residents) 

Shipping and handling $2.50 per set 

Enclosed is check /mo (payable to GFN Industries, Inc.) 

Name 

Total $ 

Address 

City /State /Zip { 
RE5B 

Co 

15 

Prices include overseas surface mail postage. 
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letters 

2650 KEYBOARD 
This letter is in reference to the Radio 

Shack keyboard (No. 277 -177) and to Mike 
Herbach's letter in the February 1978 is- 
sue. 

It is quite easy to make the conversion 
from a "7E" code to a "16" code as 
needed for the 2650, provided that you 
don't mind unsoldering the board from the 
keyboard. The information on how to do 
this is available from Jerry Heep, Project 
Engineer, Tandy Systems Design, 1800 
One Tandy Center, Fort Worth, TX 76102. 

I have already modified my board and it 
works perfectly. 
KEITH LITTLE 
The Computer People 
Webster Groves, MO 

EMERGENCY CB RADIO PATROL 
Some of your readers might be in- 

terested to know that we have formed an 
Emergency Citizens Band Radio Patrol 
(E.C.B.R.P.). The aims of the patrol are to 
maintain a community of alert citizens to 
watch out for and report on crime, vandal- 

ism, accidents, hazardous drivers and dan- 
gerous road conditions, etc., and to render 
assistance whenever necessary to fire, po- 
lice and civil defense departments and to 
local and federal agencies in case of emer- 
gency. 

We also encourage, recognize and pay 
tribute to those members who perform 
outstanding public service by giving them 
awards for their efforts. 

The $5.00 membership fee entitles you to 
a membership card, personal E.C.B.R.P. 
unit number, CB slang dictionary, copy of 
emergency procedures and official 10- 
code. For more information, send stamped, 
self- addressed envelope to E.C.B.R.P., 
Main P.O. Box 240, Yonkers, NY 10703. 
B. MANDEL 
Yonkers, NY 

SOLDERING /DESOLDERING 
TRICKS 

The article entitled "Tricks of Soldering/ 
Desoldering" (January 1978 issue) contains 
a couple of errors of omission. 

Table I lists manufacturers of soldering 

equipment, but fails to include American 
Beauty, a company that has manufactured 
soldering equipment and accessories for 
many years. Their products include irons 
from 20 watts to 550 watts, temperature - 
controlled irons and replacement tips. 

Although various brands of fluxed braids 
for desoldering are listed in Table II, no 
mention is made in the article of their appli- 
cations. The author writes that a DIP device 
can be removed with a special flat block tip 
but that this leaves old solder in the board. 
Why not use fluxed braid and a regular 
soldering iron to free the DIP, since the 
braid soaks up the solder and at the same 
time removes the old solder from the PC 
board pads. 
MARVIN SMITH 
Harbor City, CA 

I read the article in the January 1978 issue 
on "Tricks of Soldering /Desoldering," and 
found it very interesting. 

I have built many Heathkits, and I work 
for Quasar, where I do occasional repair 
work on production equipment. 

Another reason to join RCA's OT Parts Program! 
You get four free information packages every year. 

RCA's OT -150 Parts Program is better than ever! 
Registered dealers receive four free 

information mailings per year through RCA's 
Direct Information Service program. 

Quarterly mailings include: 
Complete Dealer Price Book - RCA Consumer 

Parts Latest Price Supplement RCA 
Drawing Number to Stock Number Cross 

Reference Color TV Module Cross 
Reference B &W TV Module Cross Reference 

Dealer QT Inventory Control Form; 
and many other useful publications. 

To join, contact your RCA Distributor 
and register as a QT Dealer. You will receive 

your package of 150 of the most -needed, 
fastest -moving parts to repair older TV sets. 

You will also receive your first quarterly 
information package. Every information 

mailing will include the latest price 
publication, plus additional infor- 

mation about RCA Parts required in 
your servicing business. 

Don't forget, your QT Parts inventory 
program has automated annual drop -ship 
updating for your convenience. A special 

OT Parts Rack is also available 
to save time and space. 

Call your RCA Distributor or write to 
RCA Distributor and Special Products Division, 

Deptford, N.J. 08096. 

RCA QT Parts 
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The heat dissipation from a soldering 
iron tip is proportional to surface contact. 
When soldering or desoldering, touch a 

little solder to the iron tip first. This gives 
the iron tip a liquid surface that adheres to 
the surface of the terminal, increasing heat 
conduction by increasing surface contact. 
When the terminal is heated fast, less heat 
is conducted into the component. 
JAMES R. GRANDSTAFF 
Oak Park, IL 

HAS TV IMPROVED? 
In "Looking Ahead ", December, 1974, 

page 4, you mentioned that AT &T promised 
to improve the audio quality of network TV 

broadcasting links in two years. However, 
three years have passed and I see little 
improvement. Although both TV sets in my 
home have been modified to reproduce 
sound through large, wide -range speaker 
systems, I still hear little sound outside the 
range of 100 Hz -5 kHz on any network TV 

show. Sometimes one of our local indepen- 
dent stations comes across with wide - 
range sound and the results are at times 
breathtaking. On the other hand, the or- 
chestra on the NBC Tonight Show sounds 
so thin and miserable they might as well 
settle for a small combo. 

Second, in New and Timely" (January 
1978 issue, page 12) it was mentioned that 
a NESDA Service Conference predicted a 

"throw- away" TV set, and also said, 
"Equipment will last for about five years 
before obsolescence." I am appalled by 
these statements, because with the shift 
from tubes to solid- state, along with the 
improved dielectric and encapsulating ma- 
terials in use today, modern electronic 
equipment should last 20 or more years 
with proper care. I have seen 10- and 15- 

year -old transistorized equipment still in 

use and working as well as it did when it 

was installed. 
Additionally, I was intrigued by Mr. Kubi- 

lus' letter ( "Letters ", January 1978 issue, 
page 16) regarding the superior servicea- 
bility of European radio and TV sets. I 

suspect one reason for this is that Euro- 
peans value their possessions more dearly 
and therefore expect them to last much 
longer and be more conducive to repair. 
American products are often made as 

cheaply and expediently as possible and 
are thrown away after only a few years' 
use. 
MICHAEL KILEY 
Palos Heights, IL 

CLEANER DISSOLVES 
POLYSTYRENE 

I feel that a few words of common sense 
are in order concerning GC's Liqui -Cleen 
silicone contact cleaner featured in the 
Equipment Report in the February 1978 
issue. 

Having worked in electronics parts sales 
in Honolulu, let me say that GC chemicals 
are popular with the military, industry, tech- 
nicians and myself. 

The article identifies the cleaner as 1,1,1, 
trichloroethane, which I have used in its 
pure state. I can tell you right now is defi- 
nitely will dissolve polystyrene -type foam 
and plastics into solution (a particular need 
of mine), so it isn't entirely harmless to all 
plastics. Even in GC's popular Spray - 

continued on page 22 
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More that's new, exciting, and unipue... 

New Nostalgic, Whisper - 
Quiet Cooling 

Our Casablanca® Fan Kit adds just the right touch 
to home, porch, or patio - cuts cooling costs too! It 
operates for pennies a day, is finished in baked 
bronze enamel, and features 52 -inch simulated wood 
grain blades. Fbr more charm add the optional 
Globe Lamp. Accessory Swag Chain Mounting Kit 
also available. Only $99.95. 

N 
e'i' 

The fantastic - 
"Cointrack" 
Metal Locator 

Designed with the "coin- shooter" 
in mind, this kit features dis- 
crimination so incredibly 
good you'll be finding "trea- 
sure" in areas where high 
"junk" content makes op- 
eration with other locators 
all but impossible! Fea- 
tures a search coil opti- 
mized for coin shooting, 
pushbutton tuning for max- 
imum sensitiviy -effortlessly. 
Search head is waterproof 
so you'll never be out of the 
action! Runs on 6 AA cells 
(not supplied) or from an op- 
tional accessory rechargeable 
battery pack. Only $149.95. 

Optional '\ 
Deluxe 
Timing Light 
with distributor 
advance meter! 

New 
A professional 

Ignition Analyzer 
for the Hobbyist 

Designed for the auto hobbyist yet perfect for the profes- 
sional, the Heath CO -2600 Kit provides the features you 
want in a quality ignition analyzer! A big 12" CRT displays 
rock steady parade and super- impose patterns, it's switch 
selectable for 4, 6, or 8 cylinder use, has a dual range 
voltmeter, and features individual cylinder selection for 
carburetor balancing and cylinder analysis. Includes 
adaptor for GM HEI systems and works with standard, 
transistorized or C -D ignition systems. 
Analyzer, only $399.95. Timing Light, only $47.95. 

Unique! The Dieter's 
Ultimate Weapon 

Easily 4 to 5 times more 
accurate than conven- 
tional scales, the 
GD -1186 Kit boasts 
precision electronics, 
displays your weight to 
the tenths of a pound, has 
300 lb. capacity, and runs on 
batteries so it's totally safe to 
use -even after you shower! 
Only $99.95. 

Your Key To Tomorrow! 

1* Cr. _Wr 1tár, Vil! 
Exciting! A Timely Starter Kit - 

for You. 

Handsome 
Wood Grain 

Cabinet 

Heath self- instruction courses 
provide frame and foundation 
for your future in electronics. 
Learn everything from the 
principles of DC and AC elec- 
tronics to microprocessor 
interfacing and programming. 
The texts provided use proven 
"programmed" instruction 
methods along with audio rec- 
ords (or optional cassettes) to 

reinforce text material. 
Component parts are in- 
cluded with each course 

for "hands -on" experience 
using optional electronic 

trainers. These Heath 
courses let you learn elec- 

tronics at your own pace and 
at lowest cost! 

Super accuracy in a highly reliable timepiece. The 
GC -1107 displays time in a 12 or 24 hour format 
and even has a snooze control for the sleepy -head! 
Only $27.95. 

See the latest - from fans to floppies...in the 
NEW FREE Heathkit Catalog! Send for it. 

CIRCLE 100 ON FREE INFORMATION CARD 
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In your FREE Heatilkit Catalogi 

s 

1 

Assembled 

H8 Computer 

H11 Computer 

LA36 DEC 
Writer II 

H9 Video 
Terminal 

W.,,,.,a, 

H10 Paper Tape 
Reader /Punch 

Complete "Total Concept" Personal Computer Systems and 
Systems Software: Economy, power and service backup from 
a single source! 
Heathkit Computers and System Soft- 
ware are designed for complete con- 
tinuity from top to bottom. The 8080A 
based H8 computer is a good example. 
It features a front panel ROM monitor 
program readout, 8 -bit operation, a 
heavy duty power supply and a host of 
other user benefits. Like all Heathkit 
Computers, it's easily expanded. In- 
cludes BASIC, assembler, editor and 
debug software for only $375. 
Our most sophisticated computer, the 
H11, utilizes the famous DEC LSI -11 
CPU for 16 -bit operation. Has a 4096 x 
16 read /write MOS semiconductor 
memory and 38 high speed data, ad- 
dress, control and synchronization 
lines. Executes and includes the pow- 
erful 400 + PDP -11 /40 instruction set. 
It also includes a complete software 
package for only $1295. 

F 

Heathkit Peripheral Devices follow the 
same total concept philosophy. Our H9 
12" CRT ASCII Video Terminal has all 
standard serial interfaces, auto scroll- 
ing, erase mode, long and short form 
and plot mode displays and ASCII 67- 
key keyboard for just $530. If you need 
hard copy, the LA36 DEC Writer II is 
perfect. Fully compatible with the H8 
and I-111, this incredible terminal has a 
7 x 7 dot matrix print head, selectable 
10, 15 and 30 CPS print speeds, half or 
full duplex operation and much more 
for a low $1495. Our low cost mass 
storage peripheral is the H10 Paper 
Tape Reader /Punch. Precise ratchet/ 
solenoid drive, 50 CPS max read rate, 
10 CPS max punch rate and the fea- 
tures of similar units that cost far more 
than $350. 

HEATHKIT CATALOG 
SEND FOR YOUR COP 

TODAY -OR VISIT 
YOUR HEATHKIT 

, ELECTRONIC INFER 

Mail Coupon Today 
or bring it in person to any of the 
50 Heathkit Electronic Centers 
(Units of Schlumberger 
Products Corporation) listed 
at right, where Heathkit 
products are displayed, 
sold, and serviced. (Retail 
prices on some products may 
be slightly higher.) Prices 
quoted above are mail order 
net F.O.B. Benton Harbor, 
Michigan. Prices and 
specifications subject 
to change without notice. 

Heath Company, Dept. 020 -410 
Benton Harbor, MI. 49022 

HEATH 

Send the coupon or visit the 
Heathkit Electronic Center 
nearest you today! 
Units of Schlumberger 
Products Corporation. Retail 
prices on some products 
may be slightly higher. 

ARIZONA - Phoenix, 2727 W. Indian School Rd. 
(602) 279 -6247. 

CALIFORNIA - Anaheim, 330 E. Ball Rd. (714) 776 -9420; 
El Cerrito, 6000 Potrero Ave. 1415) 236 -8870; Los Angeles, 
2309 S. Flower St. (2131 749 -0261; Pomone, 1555 Orange 
Grove Ave. N. (714) 623 -3543: Redwood City, 2001 
Middlefield Rd. (4151 365 -8155: Sacramento, 1860 Fulton 
Ave. (916) 486 -1575; San Diego (La Mesa), 8363 Center 
Dr. (714) 461 -0110; San Jose (Campbell), 2350 S. Bascom 
Ave. (408) 377 -8920; Woodland Hills, 22504 Ventura Blvd. 
(213) 883 -0531. 

COLORADO - Denver, 5940 W. 38th Ave. (303) 422 -3408. 

CONNECTICUT - Hartford (Avon), 395 W. Main St. 
(Rte. 441 (2031 678 -0323. 

FLORIDA - Miami (Hialeah), 4705 W. 16th Ave. 
(3051 823 -2280; Tampa, 4019 West Hillsborough Ave. 
(813) 386 -2541. 

GEORGIA - Atlanta, 5285 Roswell Rd. (404) 252 -4341. 

ILLINOIS - Chicago, 3462 -66 W. Devon Ave. (3121583.3920; 
Chicago (Downers Grove), 224 Ogden Ave. (312) 852 -1304. 

INDIANA - Indianapolis, 2112 E. 62nd St. (317) 257-4321. 

KANSAS - Kansas City (Mission), 5960 Lamar Ave. 
(913) 362 -4486. 

KENTUCKY - Louisville, 12401 Shelbyville Rd. 
(501 245 -7811. 

LOUISIANA - New Orleans (Kenner), 1900 Veterans 
Memorial Hwy. (5041 722-6321. 

MARYLAND - Baltimore, 1713 E. Joppa Rd. (301) 
661.4446; Rockville, 5542 Nicholson Lene (301) 881 -5420. 

MASSACHUSETTS - Boston (Peabody), 242 Andover St. 
(617) 531 -9330; Boston (Wellesley), 165 Worcester Ave. 
(Rte. 9 just west of Rt. 128) (617) 237 -1510. 

MICHIGAN - Detroit, 18645 W. Eight Mile Rd. (313) 
535 -6480; E. Detroit, 18149 E. E ght Mile Rd. (313) 772 -0416. 

MINNESOTA - Mlnneaaalis (Hopkins), 101 Shady Oak Rd. 
(6121 938 -6371. 

MISSOURI - St. Louis (Bridgeton), 3794 McKelvey Rd. 
(314) 291 -1850. 

NEBRASKA - Omaha, 9207 Maple St. (402) 391.2071. 

NEW JERSEY - Fair Lawn, 35-07 Broadway (Rte. 4) 

(201) 791 -6935; Ocean, 1013 State Hwy. 35 (201) 775 -1231. 

NEW YORK - Buffalo (Amherst), 3476 Sheridan Dr. 
(716) 835 -3090; Jericho, Long Island, 15 Jericho Turnpike 
(516) 334 -8181; Rochester, 937 Jefferson Rd. (716) 244 -5470; 
White Plains (North White Plains), 7 Reservoir Rd. 
(9141 761-7690. 

OHIO - Cincinnati (Woodlawn), 10133 Springfield Pike 
(513) 771 -8850; Cleveland, 5444 Pearl Rd. (216) 886.2590; 
Columbus, 2500 Morse Rd. (614) 475 -7200; Toledo, 
48 S. Byrne Rd. (4191 537 -1887. 

PENNSYLVANIA - Philadelphia, 6318 Roosevelt Blvd. 
(215) 288 -0180; Frazer (Chester Co.), 630 Lancaster Pike 
(Rl. 30) (215) 647 -5555; Pittsburgh, 3482 Wm. Penn Hwy. 
(412) 824 -3564. 

RHODE ISLAND - Providence (Warwick), 558 Greenwich 
Ave. (401) 738 -5150. 

TEXAS - Dallas, 2715 Ross Ave. (214) 826-4053; 
Houston, 3705 Westheimer (713) 623 -2090. 

VIRGINIA - Alexandria, 6201 Richmond Hwy. (703) 
765 -5515; Norfolk (Virginia Beach), 1055 Independence 
Blvd. (804) 480 -0997. 

WASHINGTON - Seattle, 2221 Third Ave. (206) 682-2172. 

WISCONSIN - Milwaukee, 5215 W. Fond du Lac 
(414) 873 -8250. 

Heath Company, Dept. 020 -410 
Benton Harbor, Mi. 49022 

Please send me my FREE catalog. 
I am not on your mailing list. 

Name 

'. \ Address 

City stare 

".".aa ,,n r Zip 
GX -347 
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LETTERS 
continued from page 17 

Kleen, 1,1,1 trichloroethane is found in 
weaker solution, yet GC cautions that it 
shouldn't be used on polystyrenes, e.g., 
cheap switches, some plastic cases and, 
especially, clear plastic dial covers for 
transistor radios. For truly component - 
safe, clean- and -be -gone work, I use GC's 
audio /video tape head cleaner spray on my 
bench. 
GARY S. VIVEIROS 
Honolulu, HI 

AMERICAN VS. EUROPEAN TV's 
Having just spent three years in West 

Berlin, I can say Edward M. Kubilus' seven 
points on European TV's are quite accurate 
(see "Letters," January, 1978). 

However, I would like to continue the 
discussion a bit further. For those of you 
who have had the opportunity to view 
German color television, did you ever stop 
and make an objective comparison be- 
tween a "typical" color TV presentation in 
Germany and one in the U.S.? If you did, 
I'm sure you noticed quite a difference. The 
colors all seemed brighter. The picture had 
better contrast and focus and was, overall, 
just sharper. 

After a little research, you found that the 
German overall signal bandwidth is 5.5 
MHz as opposed to our 4.5 MHz band- 
width. They have 625 lines per frame, we 

Only The 
ORIGINAL 

Gives You All Three 

1 -The name that distinguishes the 
GENUINE from the others. 

2- Smooth working, machined, under- 
cut mating parts. Powerful non -slip 
leverage. A patented CHANNELLOCK 
advantage. 

3- Reinforcing flange practically elimi- 
nates stress breakage. Another 
patented CHAN N ELLOCK advantage. 

No other plier does so many jobs so well 
as a genuine CHANNELLOCK tongue'n- 
groover. Be sure you get the real thing. 
Look for the trademark on fhe handle. 
Sizes from midget 41/2" to giant 16" 

CHANNELLOCK, INC. Meadville, Pa. 16335 

CHAN NEL LOCK 
The ORIGINAL Tongue -'N- Groover 

J 
Send For Our Free Catalog 
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have 525 lines per frame. One might ask, 
what does this do for me? Compare the 
pictures again and the answer becomes 
immediately obvious. 

And the differences did not stop with the 
picture. Did you look at the TV's physical 
appearance? What happened to all the 
external color controls? Didn't find any, did 
you? The Germans use a color TV trans- 
mission system called PAL. Through this 
system, the TV station controls the color on 
each and every TV set. This is done by 
transmitting a color control signal in addi- 
tion to the normal video and sound infor- 
mation. And it works! 

I guess the point to this discussion is to 
make the American public aware of the way 
things really are. I wholeheartedly agree 
with the editorial response to Mr. Kubilus' 
letter. I believe the TV industry is taking the 
American consumer for a long and profit- 
able ride, and Mr. American Consumer 
doesn't know or doesn't care! 
GERALD W. GLAVE 
San Jose, CA 

MAGNETIC SEMICONDUCTOR 
If we ever find a "magnetic semiconduc- 

tor" such as the one suggested by Andrew 
Fraser in his October 1977 letter, we can 
replace his iron block with an inductor and 
use another screen and magnet on the 
opposite side. By alternately screening 
magnets of opposite polarity from a cen- 
tered coil we then have a solid -state AC 
generator. 
SCOTT C. COBAIN 
Woodbridge, VA 

CHANGE IN FORMULA 
With respect to the article, "10- Function 

Digital Clock," by Jeffrey G. Mazur in the 
August 1977 issue, I would like to suggest a 
small change in the formula for calculating 
RL in the relay circuit of Fig. 4. 

In this circuit, RL in series with the relay is 
calculated in the following manner: 

12 
RL RRELAY 

'RELAY 

This value of RL gives just enough current in 
the circuit for which the relay is designed. 
Hence, the relay is used without any safety 
margin -to cover the variations in relay 
performance due to handling and usage as 
well as variatic,is of circuit current due to 
voltage and resistance variations (both re- 
lay and external resistances). Therefore, 
the working of the relay is unreliable. 

Normally, in relay circuits, circuit current 
is taken as one and a half to two times the 
operating or pickup current of the relay, 
providing adequate safety margin between 
the pickup and circuit currents. In view of 
this, I have altered the formula for calcu- 
lating RL as 

R 
12 

` 1.5 to 2 X !RELAY 
- RRELAY 

This reduces the value of RL, making the 
working of the relay in the circuit reliable. If 
the value of RL turns out to be very small or 
negative, then it is not required in the 
circuit. In such a case, a relay having a 
pickup current of approximately one -half of 
the circuit current must be selected. 
R. GOPALA RAO 
Bangalore, India R -E 
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The magazine that brings 
the computer home. 

11 

eL \, 

. 
You want to learn all you can a )out peranal 

computing. Interface Age tells it all. In simple, easy 
to understand language. 

Each issue of Interface Ace revolves around the 
latest irdormation in the world of m_crocompLting. 
Articles, letters, new products, opinions, hunor, experi- 
ments and new programs t) help ycu choose ar_d 
understand your computer and use it to full capacity. 
Did you know your personal computer can - 

Help you start a business at home providing services 
to others. 
Increase your child s edu`ational opporturity. 
Analyze real estate. stoc c market and other 
investments. 
Show you how to save money by :omputing and 
simplifying income tax & decucticn recordt. 
Inventory your household items, store shcpping lists 
and establish a recipe bank tD plan daily meals. 
Control your small busin3ss with sccountiz3 and 
inventory control systems. 

opyrigh 1378 INTERFACE AGE lic. All P...ghts Reserved 

s 

Te_hnology has brought the computer to 
yourworlc. Interface Age b-ngs it home. 

Order your su iscription to Interiface Age NOW with 
this convenient coupon. Save $7 ove r_ewsstand price. 
12 Monthly Issues: 514 U.S.; 516 CanadafMexico; 324 Interna- 
tional. 24 Issues 324 U.S.; $28 Canada/Mex_co. 36 Issues 
S36 U.S.; 542 Canada! Mexico. 

Name - 
Address_ 

City State Zip 
Visa Card Master Charge 

Acct. No. Exp. Date 

Signature 
Check or money order (U.S. Funds drawn cn U.S Eark) 
Make checks payable to: INTERFAE AGE MAGAZINE 
P.O. Box 1234 Dept.FE5 Cerr_tos, CA 9C 701 

Please send information or: Issues ay-liable bock to 1975. 
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equipment report 

Triplett Model 100 -T 
Maintenance Kit 

CIRCLE 103 ON FREE INFORMATION CARD 

TRIPLETT'S MODEL 3/0 "SHIRT- POCKET" VOM 
has been around for a long time. I've had one 
for many years that's still going strong. They 
even made a FETVM version, and now they 

have released the model 100-T maintenance 
kit that includes the model 390 VOM, a ther- 
mistor probe, the model 10 clamp -on AC 
Current Adapter, the model 101 Line Separa- 
tor, the model 311 extension cord set, batteries 
and instructions. The model 100 -T is manufac- 
tured by the Triplett Corp., Bluffton, OH 
45817 and sells for $120. 

The model 390 VOM has all the ranges of 
the model 310: DC voltages on a 0-3 -volt scale 
up to 1200 volts, at 20,000 ohms -per -volt, AC 
voltages on the same scales at 5000 ohms -per- 
volt, DC current up to 600 mA and four 
ohmmeter ranges. Two temperature ranges, 
one from -50 to +150° F and the other from 
+50 to +300° F, are included. 

The model 100 -T contains a small ther- 
mistor probe with an aluminum shield to 
protect the thermistor. This shield can be 
removed for readings requiring surface con- 
tact; for example, to read the case temperature 
of power transistors, the temperature of bear- 
ing housings, etc. The probe is calibrated by 
pressing a button on the probe body and 
setting the ohms adjust control for zero. This 
control is a thumbwheel type, mounted on the 
left side of the case, right under your left 

thumb. You can use the probe to check air 
conditioners, refrigerators, furnaces, and 
ovens, and it can also be used for free air, 
surface and liquid measurements. 

One of the handiest items included in the 
model 100-T is the model 10 clamp -on AC 
Current Adapter, which can be plugged into 
the top end of the VOM case and locked. The 
whole unit then becomes a clamp -on AC 
adapter. The VOM is set to the 0-3 VAC 
range. The selector switch of the model 10 
adapter can be set to read AC current in six 
ranges, from 0-6 amp up to 0 -300 amp. The 
model 10 must be clamped around only one 
wire to read accurately. For times when you 
can't get at a single wire, the plug -in model 
101 Line Separator, also included, can be used. 
The clamp is hooked through the ring. It has 
three ranges -direct, divide -by -10 (giving 
full -scale reading of 0 -600 mA AC) or divide - 
by-20 for a low range of 0 -300 mA AC. For 
tight spots in breaker -boxes where even the 
little VOM can't go, an extension cord, the 
model 311, also included, may be used. This is 
42 inches long. Then only the model 10 is 
pushed into place to read the current. 

continued on page 26 

The Best of 
Everything 
Has Its Price 

Even tuner service. From the beginning 
our goal has been to provide the best 
tuner service, not the cheapest. The extra 
dollar you might pay at PTS is peanuts 
when you consider the reliability and 
standards of excellence we apply to every 
job. Thousands of PTS customers must 
agree or we wouldn't be the world's 
largest tuner service company. 

See The Yellow Pages For The PTS Servicenter Nearest You Or Contact: 

... . I.. ... 
ON 

MEN 

S PTS ELECTRONICS, INC. 
P.O. BOX 272 BLOOMINGTON, IN 47401 812- 824 -9331 
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NTS trains you on 
tomorrow's equipmentToday. 

Microcomputers, digital systems and more... 
from the first name in home study. 

Simulated TV Reception 

Ó9:RSjs G NSS`oMnOC 

e ̀
 

d 

Now NTS training programs include an even 
wider choice of solid -state digital equipment 
than ever before offered in any electronic home 
study course. Advanced NTS /Heath digital 
color TV (25" diagonal with optional program- 
ming capability), NTS /Heath digital computer, 
digital test equipment, digital stereo receiver (70 
watts per channel) plus much more state -of- 
the -art equipment to make your training exciting 
and relevant. Learn servicing and maintenance 
easily with step -by -step Project Method lessons 
and kits. 

An all -new full color catalog shows you exactly 
what each of the fourteen courses cover, and 
every piece of equipment you receive. 

Send for it today and see for yourself what's 
really happening in electronics training technol- 
ogy at NTS. It's free. Just send the coupon. 

NO OBLIGATION. NO SALESMAN WILL CALL. 
APPROVED FOR VETERAN TRAINING. 

NATIONAL SCHOOLS 
TECHNICAL -TRADE TRAINING SINCE 1905 

Resident and Home -Study Schools 
4000 South Figueroa St., Los Angeles, Calif. 90037 -- - - - - -- - MEN 

INATIONAL TECHNICAL SCHOOLS Dept. 206 -058 I 
4000 South Figueroa Street, Los Angeles, California 90037 

I 
I 
I 
I 
I 

Please send FREE Color Catalog and Sample Lesson. 

Color TV Servicing 
B 8 W TV and Radio Servicing 
FCC License Course 
Electronic Communications 

Electronics Technology 
Audio Electronics Servicing 
Digital Electronics 
MicroComputers /MicroProcessors 

Name 

Address 

Apartment Number Age 

City 

State Zip 

Check if interested in G.I. Bill information. 
Check if interested ONLY in classroom training in Los Angeles. I_____ MINN =MI __I 

I 
I 
I 
I 
I 
I 
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Looking at 
microprocessor 

design? 
"LOOK" 

with the right 
SCOPE... 

B&K- PRECISION Model 1474 $999 
including probes 

B &K- PRECISION 
30MHz dual -trace 

scope 
Thirty -MHz bandwidth and signal 
delay line make the B &K- PRECISION 
Model 1474 ideally suited for 
developing µP and related inter- 
face circuits. Short duration pulses 
that are unviewable on con- 
ventional lab scopes are clearly 
visible on the 1474. 

Built -in signal delay line permits 
view of leading edge of high - 
frequency pulse rise times. 

Rise time 11.7nS or less 

Triggers beyond 50MHz. Typical 
response is less than 6dB at 
49MHz. 

5mV /cm vertical sensitivity 

PDA CRT with P31 phosphor 
Algebraic addition and subtrac- 
tion of CH. A and CH. B displays 
Built -in high- and low -pass filters 
Most cost -effective 30MHz scope 
available 
Available from your distributor. 

DYNASCAN 
CORPORATION 

6460 West Cortland Street 
Chicago, Illinois 60635.312 / 889-9087 
In Canada: Atlas Electronics, Ontario 

Intl. Sis: Empire Exp., 270 Newtown Rd., Plainview, L.I., NY11803 

CIRCLE 73 ON FREE INFORMATION CARD 
26 

EQUIPMENT REPORT 
continued from page 24 

The model 390 VOM uses two batteries, a 
1.5 -volt unit for all ohms ranges except the 1K 
range, which uses a 15 -volt battery. The low 
ohms ranges are protected by a 1/16 -amp fuse 
located under the 1.5 -volt battery. The batter- 
ies are easily accessible by removing a small 
plate on the back of the case. 

A leather carrying case, model 379, is avail- 
able. R -E 

RCA VIP Computer Kit 

CIRCLE 104 ON FREE INFORMATION CARD 

THE RCA VIDEO INTERFACE PROCESSOR IS A 

hobbyist microcomputer with a graphic video 
output. As soon as it is assembled and opera- 
tional, you become acquainted with the system 
by loading and running an assortment of video 
games, including "Kaleidoscope" and (my fa- 
vorite) "Armored Vehicle Clash." After you 
gain this initial familiarity and have some fun, 
you can graduate to writing 1802 machine 
language and CHIP -8 programs. 

The VIP is constructed on a single 81/2 X 
I1 -inch PC board that holds the CDP1802 
microprocessor, 2048 words of user RAM, a 
512 -word ROM -based operating system, a 
3.521280 -MHz crystal oscillator, a video dis- 
play generator IC, a cassette recorder interface 
and various system related IC's. A 5 -volt, 600 - 
mA power- supply module is part of the pack- 
age. On -board memory can be increased to 
4096 words (a higher current supply may be 
needed), and parallel I/O ports can be added 
by filling wired, empty IC positions. Standard 
44 -pin connectors can be used to expand up to 
32,000 memory bytes, and beyond the 19 -line 
on -board I/O limitation. 

Programs, data and system control com- 
mands are entered through a 16 -key hexa- 
decimal keypad. Depressing a key switch on 
the keyboard operates the Q light, affects the 
on- screen display and generates an audio tone 
(the speaker is not included). The uppermost 
256 -byte portion of memory is displayed in a 
format that is 64 bits horizontal by 32 bits 
vertical. The video output is monochrome and 
noninterlaced, and must be connected to a 
video monitor, the video circuits of a TV 
receiver, or an external RF modulator for 
hookup to a TV antenna terminals. User 
programs are started at address 0000 by flip- 
ping the reset toggle switch from RES to RUN. 
To access the 512 -word operating system at 
address 8000, key C is held while the reset 
switch is flipped. 

The operating system has four functions - 
memory write, memory read, tape write and 
tape read. When memory contents are entered 
and checked, the address and contents are 
displayed simultaneously at the bottom of the 
TV screen, so you can keep track of what you 
are doing. The video format can be expanded 

to 64 X 64 bits or 64 X 128 bits for higher 
resolution by writing your own video refresh 
interrupt routine in machine language. Video 
format expansion uses more memory for the 
display (512 bytes or 1024 bytes). Using the 
video display slows down the processor because 
of the time it spends translating memory 
contents into a video display pattern. The 
operating system saves the processor registers 
on the last page of memory for debugging 
programs. 

The CHIP -8 interpreter is a 5I2 -byte pro- 
gram that you must load manually, or from 
tape, into locations 0-01 FF. CHIP -8 user 
programs, such as games, are then loaded 
starting at 0200. The language is a series of 31 
two -byte instructions that let you control up to 
15 variables, run a timer, display patterns, 
generate a variable- duration audio- output 
tone, convert binary to decimal, obtain random 
numbers and perform skips and subroutine 
jumps. You can create all kinds of static and 
moving displays with relatively few instruc- 
tions. The CHIP -8 interpreter should be 
stored on cassette tape to save reloading and 
checking each time you want to use it. 

A VIP operating manual, the MPM -20I 
1802 microprocessor manual, and data sheets 
describing the ROM, video display IC and 
1802 microprocessor are included. The VIP 
manual includes all the details, but a beginning 
computer hobbyist will find a reference book 
or two helpful. Twenty video games are listed, 
plus some short "getting- started" programs. 

Kit assembly requires good soldering tech- 
nique since a single short between the neces- 
sarily close PC traces keeps the unit from 
creating its pretty pictures. While the VIP is 
basically designed to be used for fun, it can be 
expanded to perform useful control and calcu- 
lation work. 

After I resolved a couple of self- inflicted 
assembly errors, the system performed flaw- 
lessly. Programing mistakes did have the an- 
noying habit of wiping out CHIP -8, but shift- 
ing to the tape cassette mode of operation 
made recovery easy. I used both an inexpensive 
time -worn audio cassette recorder and a bet- 
ter -grade Heathkit tape deck. The tape deck 
loaded programs successively nine times out of 
10, but the less expensive recorder performed 
only once out of every three times. 

The model CDPI8S022 VIP Kit is priced at 
$275. An order form is available from RCA 
Solid State Division, Box 3200, Somerville, NJ 
08876. R -E 

Redco Model FM -30 
Frequency Monitor 

CIRCLE 105 ON FREE INFORMATION CARD 

THE RELIABLE ELECTRONICS DESIGN COMPANY, 
11823 Slauson, Santa Fe Springs, CA 90670, 
manufacturers of frequency counters for com- 
munications and amateur work, as well as CB 
accessories, such as preamps and speech pro- 
cessors, has developed the model FM -30 fre- 
quency- monitor counter with a range of 1.0 
MHz to 40 MHz. This low -cost unit (sug- 

continued on page 28 
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AUTO COMP 

The GAS 
SAVER! 

AN IMPORTANT 
AUTOMOTIVE 
BREAKTHROUGH! 

Microprocessors, the electronic de- 

vices of the future, assist our daily liv- 

ing in a multitude of ways. This ad- 

vanced technology has now been com- 

bined with SpaceKom -AUTOCOMP's 

exclusive fuel and flow sensors, to 

provide an important automotive 

breakthrough. The AUTOCOMP 

mounts in or on your dash, and by 

pushbutton control provides LED 

readouts of the following driving func- 

tions: Instantaneous MPG, Average 

MPG, Fuel Used, Distance Traveled, 

and Correct Time. With this valuable 

data at your fingertips, you can drive 

your vehicle more efficiently and de- 

rive the following important benefits: 

ELECTRONIC 
MICROPROCESSOR 

COMPUTES 

TRUE MPG 
AS YOU DRIVE. 

REDUCE YOUR FUEL COSTS 
By monitoring fuel consumption you can improve your driving habits and significantly cut fuel bills. 

You will know precisely how changes in acceleration, speed, wind, weight, hills, etc., are affecting 

fuel economy. AUTOCOMP gives you a true and continuously updating readout of Instantaneous MPG 

as you drive, allowing you to adjust your driving for safer and more economical conditions on a minute 

by minute basis. By alerting you when fuel consumption increases, AUTOCOMP can easily save enough 

money to pay for itself in the first year it is installed! 

MONITOR YOUR ENGINE'S PERFORMANCE 
AUTOCOMP's Average MPG feature lets you monitor fuel consumption on a day by day or week by 

week basis. You can tell when your engine is causing you to burn extra gas by not running at peak 

performance. This information cues you when it's time for a tuneup, and helps you avoid the costly 

repairs of a major breakdown. 

ENHANCE THE VALUE OF YOUR VEHICLE 
AUTOCOMP is a modern electronic instrument which will give your dash the look and functionality of a 

true instrument panel. Its microcircuit electronic design will provide trouble -free operation to enhance 

the beauty and value of your vehicle for as long as you drive it. 

ADD EXCITEMENT TO YOUR DRIVING 
AUTOCOMP is today's most exciting automotive accessory. In addition to saving you money and giving 

you greater command of your driving, AUTOCOMP will enhance your driving fun and pleasure. Check- 

ing the readout of its various functions as you drive is a sure -fire method of breaking up the monotony 

of long trips. 

INSTALL AUTOCOMP YOURSELF! 
AUTOCOMP can be installed on most American and Japa- 
nese make autos and vans except those with fuel injection. 
Because of their non -standard speedometer gears. AUTO - 

COMP is not recommended for European imports. Complete 
step -by -step illustrated instructions make AUTOCOMP a 

most rewarding tun experience for the do- it-yourselfer. 
Equipment supplied include the Speedsensor which simply 
screws onto the speedometer cable and digital Flowsensor 
which easily installs onto the fuel line. Free consultation is 

offered by mail or telephone if any problems are encoun- 

tered. Installation by an independent mechanic will of course 
add to the cost. No responsibility for any additional costs can 

be accepted by SpaceKom- AUTOCOMP. 

SPECIFICATIONS: 
Fuel Used +5% typical 

Distance +2 % 
Avg MPG +5% 

Inn MPG +5% 
Clock 1 Min /Mo typical 

Size. 3% ' Ha6 "Wate /r 

ra 

PRICED AT JUST 
$ 12950 

FOR ORDERS ONLY 

CALL TOLL FREE ANYTIME! 
1- 800 -423 -2355 Ext. 601 

In California 1- 800 -232 -2175 Ext. 601 

For more information call 805 -965 -1015 

GUARANTEE 
AUTOCOMP is covered by a 1 year Manufacturers 
Limited Warranty A copy of this warranty may 

he obtained tree of charge by writing SpaceKom - 

AUT000MP 
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Just press the buttons! 
AUTOCOMP instantly 

flashes the requested 
information in a bright red 

LED readout! 

FUEL USED i_'.J 
When the FUEL button is depressed, the display indicates 

the amount of fuel the vehicle has used since last till -up, 

beginning of trip, or last reset (up to 1000 gallons). 

DISTANCE TRAVELED Il;: 9 

When the DIST button is depressed, the display indicates 

the distance the vehicle has traveled since the last reset 

(up to 1000 miles). 

INSTANTANEOUS 
MILES /GALLON e i 

When the INST MPG button Is depressed, the display 

indicates how many miles per gallon the vehicle is attain- 

ing at each moment (up to 200 mpg). 

AVERAGE MILES /GALLON ar,. 3 
When the AVE MPG button is depressed, the display in- 

dicates the average miles per gallon the vehicle has at- 

tained since the last reset (up to 200 mpg). 

TIME 
J/ae u 

When the TIME button is depressed. the display indi- 

cates the correct time (in hours and minutes). The clock 

may instead be used to display ELAPSED TIME. 

1 

1 SPACEKOM -AUTOCOMP 
212 E Gutierrez Street 
Santa Barbara, CA 93101 

1 

1 

1 

I 
1 

1 

I 
I 
I 
I 
1 

I 
I 

I 

1 

Please send me AUTOCOMP(s) at $129.50 each. (Cali- 
fornia residents most add 6% sales tax.) 

Car on which 
AUTOCOMP will 
be installed 

Make Model Year 

Factory Cruise Control? I I Yes I I No 

Total enclosed (Cal res add tax) S 

USE YOUR CHARGE CARDI 
r I BankAmericard (VISA) 
rl Master Charge (Interbank I 
Charge C 

Signature Exp. Date 

PRINT 

NAME 

ADDRESS 

CITY 

STATE ZIP 

1 

1 

1 

1 
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You can be sure 
more times in more circuits in more places 

than with any other multimeters on the market today 

Each Sencore DVM is backed 
with 15 Megohm input im- 
pedance for one third less cir- 

DVM38 $395 
31/ DIGIT .1% DCV ACCURACY 
AUTO -RANGING DVM 
A "prime" standard at your fingertips for 
measurements you can trust. Auto -ranging 
for extended low -level range and ease of 
operation. 15 Megohm input impedance 
assures .1% reading accuracy is maintained 
in solid state circuits. Highly sensitive, yet 
fully protected to 2000 VDC overloads. Hi- 
Lo Power Ohms circuit simplifies in- circuit 
resistance measurements. 

DVM37 New $268 
31/2 DIGIT .1% DCV ACCURACY 
PORTABLE DVM 
Prime standard .1% accuracy on the bench 
or in the field for less than $250. The 
DVM37 is the most accurate portable DVM 
you can buy, with 15 Megohm input imped- 
ance for 50% more accuracy. Includes auto- 
matic features -Auto Zero, Polarity, Deci- 
mal, Overrange. Fully protected inside to 
over 2000V on all functions, including 
Ohms, and protected outside with super - 
rugged case. Full ranges for every test. 
Fingertip "Push -On" switch in probe saves 
batteries as power is applied only when 
needed. 

cuit loading on every measure- 
ment. That means 50% higher 
accuracy than other DVMs. 

DVM32 $225 
3% DIGIT .5% DCV ACCURACY 
PORTABLE DIGITAL MULTIMETER 
Bench and field master for digital accuracy 
measurements anywhere. 0.5% DCV accur- 
acy, backed with 15 Megohm input imped- 
ance. Exclusive battery- saving Auto -Display 
turns the display on automatically when you 
make a measurement. 2000V input protect- 
ion on all functions and ranges -including 
Ohms. 

DVM36 $158 
31/2 DIGIT .5% DCV ACCURACY 
POCKET PORTABLE DVM 
Pocket portable lab accurate performance 
that fits every budget with highest perform - 
ance -to -price benefits of any meter..5% DCV 
accuracy, backed with 15 Megohm input im- 
pedance for lowest circuit loading. Full pro- 
tection to 1000 V on all functions and 
ranges -including ohms. Drop -proof case. 
Battery- saving "Push On" button in probe. 

DV M35 $134 
3 DIGIT 1% DCV ACCURACY 
POCKET PORTABLE DVM 
Fast, direct reading digital accuracy for the 
man on the go. Same features as DVM36, 
except 3- digit, 1% DCV accuracy, backed 
by 15 Megohm input impedance that is ten 
times more accurate than analog meters. 

A 
New DVM37 

DVM32 

In stock at your favorite local 
Sencore Full Line Distributor. 

DVM36 

SNCOF=t 
DIGITAL MULTIMETER SPECIALISTS 
5'00 SF NCORE DRIVE SIOUX 1 ALLS SD 51101160513390100 
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gested retail price, $99.95) uses a through -line 
circuit for continuous monitoring of any low - 
band frequency, especially CB frequencies. It 
measures only 4 inches wide, 1.25 inches high 
and 6 inches deep, making it easy for top -of- 
dash or console mounting. 

The 5 -digit readout has 'Is- inch -high, easy - 
to -read LED digits. A selector switch on the 
panel lets you read the CB channel frequency 
in MHz, and three places to the right in the 1- 

kHz position. Setting the switch to the 0.1- 
kHz position allows you to read to 100 Hz. The 
placement of the decimal point is automatic. 
The meter sensitivity is less than 1.0 watt, and 
is rated as being able to handle up to 1000 
watts PEP without damage. 

The all solid -state circuitry uses standard 
TTL logic, with a crystal- controlled clock 
oscillator for greater stability. The basic model 
FM -30 operates at any DC voltage between 
10.5 and 16. It has built -in reverse -polarity 
protection and can be used with either positive 
or negative ground electrical systems. A ciga- 
rette- lighter plug is provided for quick installa- 
tion or removal. 

The display reacts quickly, almost instanta- 
neously, when changing channels. It is used in 
a through -line hookup. Two SO -239 connec- 
tors on the rear panel are provided so the unit 
can be hooked up quickly. The model FM -30 
can be used with base stations, using the 
optional AC /DC power supply available. 

We checked the unit out on a couple of CB 
sets, and the results agreed with those of our 
lab standards. Instrument stability is good, and 
the display is steady. Two -way radio techni- 
cians, or the dedicated CB'er who likes to 
know whether he's right on- channel or not, 
will find the model FM -30 a useful item for 
troubleshooting sets using frequency synthe- 
sizers! R -E 

B &K- Precision Model 2810 
Digital Multimeter 
THE B &K- PRECISION COMPANY HAS DEVELOPED 
a new 3.5 -digit DMM, the model 2810. This 
instrument is a true multimeter that reads AC 
and DC voltage, current and resistance. It has 
all the handy features: automatic zeroing, 
automatic polarity indication, as well as some 
special features that make it even more useful 
in a variety of electronic measurement applica- 
tions. 

The model 2810 has a 10- megohm input 
impedance on all voltage ranges. AC and DC 
voltages are read on the same 1 -10 scales. Both 
voltage scales start at 0-100 mV and go up to 
1000 volts in five ranges. There is 100% over - 
range capability on all ranges except for the 
1000 -volt ranges. This means that you can set 
the meter to the 10 -volt range and read any 
voltage up to 19.99 before changing ranges. 
Voltages greater than 19.99 will show a blink- 
ing LED readout of 1999. This blinking read- 
out also represents the infinity or open- circuit 
readout for all ohms ranges. 

AC and DC currents share the basic 
ranges -from 1.0 mA full -scale to 1000 mA or 
1.0 amp. For DC readings, the polarity indi- 
cator shows which way the current flows. Once 
again, there is 100% overrange capability for 
all but the top range. 

There are seven resistance ranges, one of 
which is special. First, there is a 0-10 -ohm 

continued on page 30 
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ELECTRONIC 
DIGITAL 
RAIN GAUGE 

Never Needs 
Emptying 

Remotely measure rainfall in the comfort of your 
home in tenths of inches (up to 999.9 "). Gives 
total rainfall count for hr., day, wk., etc. Push 
reset button indoor counter for new period and to 

empty outside collector. Outdoor collector 
mounts easily on fence, roof, etc. Incl. 30 ft of 

waterproof wire. Runs on 9 -V trans. radio batt. 
(not incl.). 

No. 72,165EH $49.95 Ppd. 

Deluxe Model (in hundredths to 99.99 ") 

No. 72,319EH $69.95 Ppd. 

GET PROFESSIONAL TIMING ACCURACY 
WITH LOW -COST LED STOPWATCHES 

Used at AAU, NCAA, and the Olympics this 
two function stopwatch times single seg- 
ments of events with time in /out delays. 
Press the button and stopwatch displays 
time action stopped - then resumes with 
next button press. Accurate to 1 sec. /yr.; 
bright LED display reads to 59:99.99, runs 
on disposable baits. (incl.); lanyard; 1 -yr. 
warranty. 

No. 1695EH $39,95 Ppd. 

Handheld electronic digital stop- 
watch counts up, down, and sounds 
alarm. Full range (9 hr. 50 min. 59 
sec.); bright LED display; matrix 
keyboard; start/stop reset buttons. 
Batteries. Size: 23/4x41/4x11/r ". 

No. 1692EH P. $ 5 9. 9 

$10E 

GET EARLY 
STORM 

WARNINGS 
ON BOTH 

LAND AND SEA... 

STORMALARM warns you about storms the way 
a smoke alarm warns you about fire. This sensi- 
tive weather radio lets you track tornadoes, 
hurricanes, .severe thunderstorms, and other 
inclement weather conditions by sounding an 

alarm. Unlike standard weather radios that must 
be constantly monitored, STORMALARM moni- 
tors itself! Regularly $46.50 you can save $10 
by ordering now. Triggered by a signal from the 
National Weather Service Stations, it sounds a 

full blast in the event of emergency weather 
conditions. Also has 3 standard weather chan- 
nels for detailed reporting. Features 40 -50 mile 
range, continuous beeper alarm, flashing warn- 
ing light, 21/4" dia. speaker, antenna, external 
antenna input, 117VAC to 9VDC converter, 
instr. Size 3x5x11/k" 

No. 72,297EH $36.50 
Ppd 

ORDER 
FREE CATALOG rr 

HERE 

Free Catalog 

- SAVE OVER 40% 
-DELUXE AM/FM WALL RADIO 

Great surplus buy saves you over 40% on brand 
new AM /FM Deluxe Wall Radio w/ handsome 
silver /black control panel. Mount anywhere den, 
kitchen, bedroom, office, workshop. Self -cont. 
Philco -Ford radio chassis (14'/4x313/,6x31/2 ") 
w/11 transistors, vol. control, AM /FM hi sensi- 
tivity tuner, AFC 23/4" dia. speaker, 71/2" 110V 
AC cord. Orig. cost $30 ea. in 3000 quant. for 
natl. motel chain. Buy several now. 

No. 72,275EH (READY $1 7.5 0 Ppd. 
TO PLAY!) 

GIANT MAGNET, LITTLE PRICE! 
Tie a line to our over150 
lb. lift ceramic magnet and 
haul up treasure from the 

sea. 4 ceramic magnets, in 

series, between steel 
plates. A 1 -lb. "giant'! 

No. 42.318EH 
(1 x11 /4X43 /r ") 

$11.95 Ppd. 

` 
frAess 

Send for your FREE 
164 page Edmund 
Scientific Catalog 

with over 4000 bargains 

EDMUND SCIENTIFIC CO. 
Dept. EH -10, Edscorp Bldg. 
Barrington, New Jersey 08007 

Send GIANT 164 Page Catalog 
packed with unusual bargains. 

Name 
(Please Print) 

Address 

City 

Late Zip 
.EtL 

SAVE 500/o -8 x 20 MONOCULAR 

Top -quality Spy Scope, a $30 value, now 
$14.95! Special purchase saves you 50 0/0. 

100% coated optics, 305 ft. field of view. Only 

2 oz - stores in pocket, purse, glove box. 

No. 1568EH $14.95 
Ppd. 

TO ORDER PRODUCTS 
USE THIS COUPON 

EDMUND SCIENTIFIC CO. 
Dept. EH -09, Edscorp Bldg. 
Barrington, N.J. 08007 

sass 
I Enclosed please lind check /M. O. 

Charge My Í Amer. Exp. _I BAC (VISA) MC lt 
8<444ME4iC44p Interbank N Acct N 

Cara e 

Sig. 

Exp. Date 

30 DAY GUARANTEE 
You must be completely satin 
Bed with any Edmund item or 
return it within 30 days for a 

ful refund. 

N 

C Please send me the following items I have 
indicated below: 

Stock No. oto. Price 

residents add 5% sales tax. Handling 51.00 

Name 

Address 

City State z p 
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EQUIPMENT REPORT 
continued from page 28 

range (that's the special one), then there are 
ranges of 0 -100, 1K, 10K, 100K, 1000K and 
10 megohms. To use the 0-10 -ohm range, set 
both controls to the 10 -ohm position. A special 
zero -adjust control works on this range only. 

The 0-10 -ohm range is useful for resistance 
measurements of flyback windings, deflection 
yoke windings, etc. The normal resistance is 
shown on many schematics and on all Sams 
Photofacts schematics. If a winding resistance 

CIRCLE 106 ON FREE INFORMATION CARD 

is given as 7.8 ohms, and you see a reading of 
only 3 or 4 ohms, there's a good chance that 
the winding has some shorted turns in it. We 
ran this test on several flybacks, both good and 
bad, and it gave us the right answer every time. 
When you take readings in this area, even the 
normal slight resistance of the test leads is 
important. Therefore, just short the test prods 
and adjust the readout for 0000. This removes 
the lead resistance, which will be about 0.4 
ohm, or so. 

The ohmmeter is dual voltage. The 0-10 - 
ohm range is always low ohms and transmits 
less than 0.2 volt across semiconductor junc- 
tions so that they won't turn on. The highest 
range (10 megohms) is always high ohms, 
which delivers a higher voltage. The middle 
ranges can be switched to either high or low 
ohms as needed. 

The low ohms range is also useful for check- 
ing those tiny resistors (3.3 ohms, etc.) found 
in solid -state circuits. These resistors are criti- 
cal, since they're generally used in bias circuits 
and it takes only one -tenth of an ohm or so to 
throw some circuits way out. Nulling out the 
contact resistance will let you read the resistors 
accurately. 

The model 2810 has the accuracy typical of 
digital meters. It's rated at ± 0.5% of reading, 
or 0.1% of full scale on DC voltages. Similar 
accuracy is obtained on AC voltages, resistance 
and current. This feature comes in handy when 
reading the fractional voltages so common in 
solid -state sets, especially those using IC's. If a 
schematic states 5.4 volts is necessary at a 
given point, this is really meant! Quite often a 
schematic will show DC voltages that come 
from inside the IC for each pin. This can be a 
valuable clue to the proper voltage. If these 

voltages are within a small percentage of 
normal, the chances are that particular IC is 
good. If they're off, or missing entirely, and 
the supply voltage is normal, the IC is apt to be 
bad. A great many IC voltages such as this will 
be in the 0-10 range, which is where precision 
readings are useful. 

The model 2810 is powered by four C -cell 
dry batteries. Stock dry -cells, alkaline batteries 
or NiCads can be used. A NiCad recharging 
unit is available. The jack for the battery 
charger is already on the case. You can test the 
battery condition quickly by simply setting the 
model 2810 to the 0-10 VDC range, then 
touching the hot test prod to the charging 
socket terminal and to a battery -test jack on 
the other side of the instrument. 

All voltage current and resistance ranges are 
overload- protected. A 2 -amp, 3AG fast -blow 
fuse is conveniently mounted right on the front 
panel next to the test -lead jacks. A spare fuse 
and holder come with the instrument. Diode 
protection against overload is also provided on 
the current ranges. 

The following accessories are available that 
extend the range of the model 2810: A high - 
voltage probe (model PR -28) extends the 
range to 40 kV DC, and also extends the AC 
voltage ranges to 20 kV at 60 Hz. There is also 
a 10 -amp current shun.: (model ES -28). The 
demodulator probe (model PR -23) can read 
from 15 kHz to 250 MHz, and an isolation - 
direct probe (model PR -21) takes DC voltage 
readings in circuits with high RF signals. 

The 3.5 -digit LED readout has 0.3 -inch- 
high, bright red 7- segment digits. The circuit- 
ry uses dual -slope integration for greater accu- 
racy and stability. Precision IC -type resistor 

continued on page 34 

IN ELECTRONICS cjkJ HAS THE LINE... 

DIP /IC INSERTION TOOL WITH PIN STRAIGHTENER 

STRAIGHTEN PINS RELEASE PICK- UP INSERT 
* MINIMUM ORDER $25.00, SHIPPING CHARGE $1.00, N.Y. CITY AND STATE RESIDENTS ADO TAX 

OK MACHINE AND TOOL CORPORATION 
3455 CONNER STREET. BRONX. NEW YORK, N.Y. 10475 U.S.A. 

PHONE (212) 9946600 TELEX NO. 125091 
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Keep CB out of your TV. 
VITEK FILTERS ARE 100% GUARANTEED TO ELIMINATE CB INTERFERENCE 

Chances are you've already tried a CB 
filter ... and it didn't work. Vitek has 
developed a unique, patented filter that 
is guaranteed to keep CB interference 
out of any TV set, or your money back. 

OdB - 
BEGINNING OF 

I0dB- CB TV BANDICH.2) 
FUNDAMENTAL 

20dB- 

30dB- 

40dB - 
50dB 

I I I I 

20 30 40 50 60 70MHz 

Fig. 1 High -Pass Filter 
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TV CH.2 PIC 
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20dB- 
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50dB 
I I I T 

53 54 55 56MHz 

Fig. 2 CB Harmonic Trap 

0dB- 

20dB - 

40dB - 
I I I 

27 54 81 

Z1 

190MHz 

Fig. 3 Harmonic Traps for CB Transceiver 

The Vitek filter is actually two units in 
one. First, it's a high pass filter (Fig. 1) 

that passes TV but rejects frequencies 
below 50 MHz. Second (and this is what 
makes the Vitek unit unique), it is a very 
stable, sharply tuned trap that keeps CB 
harmonics out of the TV. (Fig. 2) 

Harmonic radiation is a problem 
because a CB next door can hit your TV 
set with a signal 1000 times stronger 
than a TV transmitter 50 miles away. The 
biggest troublemakers are the second 
harmonic (54 MHz) and the 3rd harmonic 
(81 MHz). Only Vitek provides a trap that 
takes out the harmonics but doesn't 
interfere with TV reception. 

You get a patented trap (tuned to 
channel 2 or channel 6, whichever is 
used in your area) plus a quality high 
pass filter for only $10.95, direct from the 
manufacturer. 

GUARANTEED PROTECTION 
FOR CBs TOO! 

If you're a CBer, you'll want a Vitek 
transceiver trap. It gives you more than 
40 dB of extra attenuation of the 2nd, 
3rd, and 7th CB harmonics (fig. 3). With 
a Vitek between your CB and antenna, 
you're completely free from blame. If 

your neighbors complain, simply give 
them one of our "NON- INTERFERENCE 
CERTIFICATES" (10 supplied with 
each Vitek unit) and they will realize 
that any problems they may be having 
are the result of poor selectivity on 
their TV sets. It advises them to buy a 

filter to make up for the deficiencies of 
the TV set manufacturers. Guaranteed 
to eliminate harmonic radiation, the 
Vitek transceiver filter is only $9.95. 

CIRCLE 61 ON FREE INFORMATION CARD 

FREE BOOKLET 
This booklet tells 

you all you need to 
know about the 
causes and cures of 
CB interference. It's 
yours to keep, even 
if you decide to 
return the filter for 
a full refund. 

PE 

y,ow 

Vitek Electronics, Inc. 
200 Wood Ave. 
Middlesex, N.J. 08846 

Please send me: 

TV set filters (channel 2 trap) 
@ $10.95 each. Total - -- 
TV set filters (channel 6 trap) 
@ $10.95 each. Total 

CB transceiver traps @ 

$9.95 each, plus 10 free 
NON -INTERFERENCE 
certificates for each trap. 

Total 

Free "HOW TO TAME TVI" booklet 
with every order. 

Send COD. 
Send Postage paid. (Check or 
money order enclosed.) 

100% MONEY BACK GUARANTEE. 

NAME 

ADDRESS 

CITY STATE ZIP 
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JUST $495 
GETS YOU THIS 

DUALTRAGE 
GOULD SCOPE 
PLUS TWO X10 

PROBES. 
You know that's a 
great price. Espe- 
cially when you con- 
sider the outstanding 
performance you get 
with this Gould 
0S245A oscillo- 
scope. 

And you get clear, 
bright displays. 5mV 
/div. sensitivity and 
exceptionally versatile trigger 
performance. It's ideal for TV or 
general electronic service work; 
perfect for hobbyists and educa- 
tional institutions. You can rely on 
Gould to live up to these specs: 

DC to 10 MHz; dual trace 
Trigger performance in excess 

of 15 MHz 
TV trigger facilitates solid syn- 

chronization with TV signals 

Portable; weighs 
just 11 lbs. 

Carries full two 
year warranty on all 
parts and labor ex- 
cluding normal cali- 
bration, fuses and 
minor maintenance. 
Just one phone call 
gets you action. 
Don't miss out on 

this bargain. Pick up the phone 
now and call us toll -free at 800- 
325 -6400. (In Missouri call 800- 
342- 6600). We'll rush you free 
literature and ordering informa- 
tion on the 0S245A as well as other 
Gould oscilloscopes applicable 
to your needs. Gould Inc., Instru- 
ment Systems Division, 3631 Per- 
kins Avenue, Cleveland, Ohio 
44114. 

CIRCLE 87 ON FREE INFORMATION CARD 

BLURRED PICTURE 
I've had the same problem three times 

in this Heathkit GR -180. The picture is 
perfect at turn -on, then 5 seconds later it 
slowly goes out of focus to a huge smear! 
I checked and changed the tubes ... no 
help. -K. F., Miami, FL. 

I think you'll find the basic cause of 
this problem is a drop in the focus volt- 
age. The drop is not to zero, but to about 
1 to 2 kV. Read the focus voltage right at 
the base pin of the picture tube. Also, pull 
the socket and check this pin; if the color 
is light green, check the socket contact! 

(Feedback: "I followed your advice. 
Everything in that focus circuit was 
messed up. I cleaned the socket; the 4.7- 
megohm resistor in series was about 6 
megohms and the 1V2 socket was bad. 
That stopped the original trouble. 

"The set played for a short time, then it 
went completely black. What now? I 

found that the boost voltage was dropping 
to about +380. So, I changed the 
boost rectifiers, D701 and D702. This got 
it! ") 

HORIZONTAL DRIFT 
The original complaint on this GE SB 

chassis was an intermittent loss of high 
voltage. I changed the 0.0027- and 0.0068 - 
pF capacitors across the horizontal -hold 
coil and corrected this problem. Now I 
had a new problem: In about 15 minutes, 
the picture would fall out of horizontal 
sync. It could be brought back by adjust- 
ing the hold control. However, the next 
time the set was turned on, the picture 
was out of horizontal sync again. I've 
changed numerous parts, but have not 
solved the- problem. Please enlighten 
me. -C. H., Alplaus, NY. 

I hate to make positive statements, for 
I'm wrong so often! However, this has all 
the symptoms of thermal drift. Some- 
thing in that oscillator circuit is changing 
the value as it warms up. Kill the auto- 
matic frequency control (AFC) and see if 
the oscillator runs on- frequency after the 
problem appears. If it is quite a way off, 
the AFC may be OK and the problem is 

in the oscillator resonant circuit. 
(Feedback: "I monitored the AFC 

voltage and found that it changed about 7 

volts between turn -on and sync failure. I 

changed the 6.8- megohm AFC plate load 
resistor, but this didn't help. So, I went 
back and tried another capacitor in place 
of the 0.0027 -AF capacitor I had just 
inserted. This helped! The picture slid 
sideways a bit but did not fall out of sync. 
Then, I tried all four of the 0.0027 -AF 
capacitors I had, and all showed some 
instability in this circuit. Finally, I tried a 

0.0033 -µF 10% capacitor which was all I 

had in stock, and this one worked! ") 
(Comment: Your capacitor stock 

wasn't in very good shape! I've run into 
this at times. Evidently, you did find one 
that had a zero temperature coefficient. 
This was enough so that the circuit could 
be tuned.) R -E 
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FOR PROFESSIONALS . 

and those who want to be 
Easy programs of service training you can pursue at home or shop. Unique. Broadly illustrated. 
Written in famous Easi -Read'" style. Practical, fast -paced, easy -to -learn upgrading for student 
and longtime technician, whatever your specialty. Expand and deepen your professional com- 
petence, and boost your personal and business earnings. 

THE KEY: Forest Belt's Service Training MONOGRAPHS 

Every MONOGRAPH deals thoroughly with its subject. No sketchy, glib abstracts of how things 
work; but deep, detailed explanations and illustrations that show you explicitly how to under- 
stand, analyze, troubleshoot, and repair -how to be a crackerjack technician. Fix just one extra 

set, faster and better, and it finances your entire MONOGRAPH subscription, in any category. 

Introductory MONOGRAPH: "Easi -Wayr' Solutions for Elec- 
tronics Math and Formulas." You won't believe this 
MONOGRAPH until you see it. Using an uncomplicated calcu- 
lator, you can solve virtually any electronic problem in minutes, 
even in seconds. New insights to formula -handling; you DO NOT 
have to know algebra! Covers formulas in the FCC License ex- 
ams, parallel resistance, frequency, resonance, decibels, dozens 
of others. All are easy with this unique method. Follow direct 
step -by -step rules. Even if you're good at math, this technique 
saves a world of time and effort. 

FOUR CATEGORIES TO CHOOSE FROM 

A- BASICS IN ELECTRONIC SERVICING (New) -Applied fun- 
damentals, mainly for experienced technicians, but equally 
usable by students and beginners. Instead of expounding 
raw theory, these MONOGRAPHS guide you to everyday, 
practical understanding and application of vital electronic 
principles. Unique training concept introduces genuine fa- 
miliarity with test instruments, along with knowledge of test 
procedures, diagnosis, and analysis. These intensive, 
thorough training MONOGRAPHS assure you specific 
knowledge so crucial to servicing efficiency, no matter what 
your specialty. Typical titles in this group include "Ohm's 
Law -Use It To Make Servicing Easier" and "Triggered 
Scopes -Eight Hours to Familiarity." Our Introductory 
MONOGRAPH (see above) was the first title in this indispen- 
sable series. 

B- SUCCESS IN ELECTRONICS (New) -Almost anyone will 
agree that, without success, you cannot enjoy any business. 
This group of MONOGRAPHS shows, in a most unusual way, 
how YOU can succeed in all of the multiple facets that con- 
tribute to an electronics career. Employed technician, serv- 
ice manager, shop owner, maintenance engineer, student, 
instructor -everyone in electronics needs these specific 
techniques to make the electronics business pay more. Let 
this unique, practical, and profitable philosophy of $uccess 
work for you. One example: "Success and More Money for 
Service Technicians." 

C- MODERN COMMUNICATIONS ELECTRONICS (New) -For 
anyone involved in CB servicing, FM two -way radio, or 
aircraft and marine radio communications. Know for sure 
how key stages work, and exactly how to troubleshoot and 
repair even the tough ones. These MONOGRAPHS keep you 
abreast of all the new stuff you can't afford not to know: 
phase -locked loops, single sideband, CBI /TVI, keyboard 
channel entry, and whatever is yet to come. Learn the profes- 
sional techniques that are peculiar to communications serv- 
icing, how to adjust, tune up, measure, and diagnose. See 
how others boost efficiency and profits in this lively field. 

E- MODERN VIDEO SERVICING -The television servicing 
business has NOT gone downhill, except for technicians who 
fail to keep up with the advances. Transistors, integrated cir- 
cuits, digital technology, automatic tuning and color correc- 
tion, video games, home video players /recorders -all 
respond easily to modern methods in this group of MONO- 
GRAPHS. You'll discover that many of today's best tech- 
niques are faster, simpler, and more easily understood than 
those used so long for older TV receivers. 

Satisfaction Guaranteed. You may cancel your subscription anytime 
you wish. We will rebill copies that have been sent to you, at the single - 
copy price plus $1 per shipment, subtract that from your subscription 
payment, and refund the remainder. 

Order this introductory MONOGRAPH separately if you want 
proof. It offers a fine example of the unique training approach 
awaiting you in all Forest Belt's Service Training 
MONOGRAPHS. They do not just rehash stuff you could find in 

old books and magazines. Every MONOGRAPH brings you origi- 
nal, carefully developed, thoroughly tested ways and means of 
servicing, of running your business, of utilizing new tools and 
equipment. You will find your MONOGRAPHS subscription an 
indispensable servicing tool, and a valuable training device for 
yourself and your technicians. 

Two primary goals of any successful training program: 
To keep you on top of electronics, so you cannot be edged out 
by competition or better technicians 
To boost your ability to fix sets, which brings you more profits 
and better wages 

All Forest Belt's Service Training PROGRAMS, including these 
MONOGRAPH series, stress these two goals. Our PROGRAMS 
bring you up -to -date training that is practical- training you can 
put to work immediately- training which fulfills our motto that 

and BELONG BELONG TOGETHER! 

Only By Subscription 
Published approximately bimonthly (six per year) in each category. 

r 

L 

I don't want to miss any Service Training MONOGRAPHS. 
Enter my subscription Immediately. Begin with No. 28A0101 "Easi -Way'" 
Solutions for Electronics Math and Formulas." Send future MONOGRAPHS 
in categories checked, as they are published. 
I enclose $45 each for these categories: A B CO ED 

(next 6 MONOGRAPHS in each category checked) 
$175 for all four categories (next 24 MONOGRAPHS) 

Let me see. Send only MONOGRAPH No. 28A0101 "Easi -Way'" Solutions 
for Electronics Math and Formulas." 
I enclose $11 ($8 single -issue price plus $3 per -order handling /postage) 

Show me more. Send only the next MONOGRAPH in category indicated 
below 
I enclose $11 for each category checked: A B CO E 
Send check or Money Order. No COD. 

In Canada, add 20% to all prices. 

Name Age 

Address Phone 

City State Zip Code 

Send bulk -subscription price sheet for school /association orders. 

Name of School or Association 

MAIL TO: Forest Belt's Service Training MONOGRAPHS 
P.O. Box 88120 Indianapolis, IN 48288 

1 

J 
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EQUIPMENT REPORT 
continued from page 30 

networks are used for the attenuators. 
All in all, the model 2810 is quite a fine 

piece of test equipment that should give long 
service. It is obtainable for $119.95 from 
B &K- Precision /Div. of Dynascan, 6460 West 
Cortland, Chicago, IL 60635. R -E 

RCA Model VBT200 
Selecta Vision 
Videocassette Recorder 

CIRCLE 125 ON FREE INFORMATION CARD 

THIS PAST HOLIDAY SEASON SAW MANY MANU- 
facturers scurrying to market VCR's (video- 
cassette recorders), whose public acceptance 
has been proven by the over 100,000 Sony 
Betamax VCR's sold in the U.S. even before 
the last holiday season. 

One of the most highly advertised recorders 
is RCA's model VBT200 SelectaVision, which 
was offered initially for $1000, but is available 
for as little as $850 at some outlets. This unit 
uses the VHS (Video Home System) format, 
as contrasted with the Beta format used by 
Sony and other manufacturers. The model 

VBT200, however, offers two speeds for up to 
four hours of recording or playback time on a 
single cassette, while most other machines 
offer only two hours. The model VBT200 also 
has two other exclusive features -a built -in 
fluorescent digital clock and a remote -wired 
pause control, plus a "dew" light, lighted tuner 
dials, switchable output channels and an auto - 
set indicator. 

The model VBT200 is not designed to be 
portable; it has no carrying handle, weighs over 
38 pounds, and measures 19 inches wide, 7 

inches high and 151/2 inches deep! Power 
consumption is 45 watts from a 110- to -130- 
volt 60 -Hz power supply; no portable power 
source is offered or recommended. 

If you've never used a videocassette recorder 
before, it will take a little getting used to, since 
there are some controls and terminology that 
may puzzle you at first. Also, installing the 
recorder, while no problem in most cases, is a 
little confusing until you figure out what's 
happening. 

Basically, the regular TV antenna is con- 
nected to the VCR, which has its own VHF/ 
UHF tuners. Another cable goes from the 
VCR output to the TV antenna input. The 
antenna signals always go to the VCR tuners, 
but may also be directed to the TV. This way 
you can record on one TV channel (using the 
VCR tuner) while watching another channel 
(using the TV tuner). It is not necessary to 
monitor the VCR while recording -so you can 
even record with the TV off, while you're 
asleep or away from home. When you do have 
the TV set on, you can choose whether to 
watch the signal going to the VCR unit or TV 
by using the VCR /TV SELECT switch. If you 
choose the VCR switch setting, just set the TV 

to Channel 3 or 4 (whichever channel is not 
used in your viewing area) and tune with the 
VCR tuners. Selecting the TV setting lets you 
operate the TV in the regular way, whether the 
VCR is recording or turned off altogether! 

To playback a recording, the VCR -TV SELECT 
switch must be set to VCR, with the TV set 
tuned to Channel 3 (or 4). 

An eight -pushbutton color -coded keyboard 
controls the tape functions: EJECT (which lifts 
the entire tape cassette compartment), RE- 
WIND, STOP, FAST FORWARD, PLAY, RECORD, AU- 
DIO DUB and PAUSE. As in most recorders, the 
PLAY and RECORD pushbuttons must be 
pressed together to record. The AUDIO DUB 

pushbutton allows you to record your own 
sound track on a prerecorded tape by using an 
external microphone plugged into the front - 
panel MIC jack; it erases the original sound 
track but does not affect the TV picture. The 
PAUSE pushbutton stops the tape and allows 
you to edit out commercials, for example, 
when recording; it also erases the screen on 
playback when you want to interrupt your 
viewing for short periods. One of the special 
features of the SelectaVision recorder is a 20- 
foot remote PAUSE -CONTROL switch that plugs 
into a jack on the rear of the unit. 

The built -in digital clock is another plus. 
Other VCR's either use external add -on 
clocks, or have LED displays that are not 
visible in bright lighting. The model VBT200 
uses bright, blue -green ' /2- inch -high fluores- 
cent digits, with AM -PM indicators and a 
flashing dot to indicate seconds. The time - 
display setting and command controls are 
located under a flip -up panel. Three two -posi- 
tion toggle switches allow you to advance the 

continued on page 35 

SENCORE 

ROM = 
FORDHA 

TRANSISTOR & FET TESTER 
Model TF 46 Portable Super Cricket 

Completely portable Automatic Simple to use 
Automatic power shut -off after 10 minutes 

FREQUENCY COUNTER 
Model FC 45 

a Frequency range coverage for 
every use from audio through VHF 

Better than FCC accuracy. 
High sensitivity for circuit 

testing Easy -to -use pushbuttons. 
Direct readout. 

AUTOMATIC CB ANALYZER 
Model CB 42 

The total CB service bench ... 
simplified. 

Combines 5 units in one for 
complete testing; 
1) Frequency Counter; 2) RF -IF 
Generator; 3) Audio Generator; 
4) Digital RF Wattmeter; and 
5) Special CB Tester FOR PRICING AND TO ORDER 

CALL TOLL FREE 
(800) 645 -9518 
For N.Y. State call (516) 752 -0050 

FREE 164 page catalog of over 
3000 items ... test equipment, 
CB, tools, tubes, components 
and electronic supplies 

FORD 

itorchorp rPOR 

1978 
electronics 

catalog 

RADIO SUPPLY CO.. INC. 
855R Conklin St. 
Farmingdale, N.Y. 11735 

YOUR ONE STOP DISCOUNT CENTER 

TVVTRMATV & VIDEO ANALYZER 
Model VA 48 

New patented Bar Sweep patterns for 
simplified speed alignment All RF & IF sig- 
nals for injection before the detector from one 
cable All drive signals for every stage after 
the detector - tube and solid state Uses 
standard color bars and patterns 100% ac- 
curate Ringer yoke and flyback test Accurate 
drive signal monitoring Video sweep generator 

Bias and B+ substitute power supply. 

CIRCLE 59 ON FREE INFORMATION CARD 
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EQUIPMENT REPORT 
continued from page 34 

time either at a fast or slow speed (1 hour -per- 
second or 1 minute -per- second), to display the 
time -of -day or the auto -set time, and to turn 
the built -in auto -set on or off. When the auto - 
set is on, the VCR will turn on at the auto -set 

time if the power is on, and a red LED indi- 
cates that the unit is in the auto -set mode. 

When the VCR is operated this way, it shuts 
off automatically at the end of the tape. 

A mechanical pushbutton -reset digital tape 
counter with a MEMORY switch is provided. 
When rewinding, the tape stops at "000" 
(actually "999" to allow for system backlash) 
when the MEMORY switch is on. This allows 
you to "zero" the tape at any point other than 
just the beginning. A two -speed switch lets you 
select either the SP (two -hour Standard Play) 
mode or LP (four -hour Long Play) mode for 
recording. On playback, the unit senses the 
correct speed automatically. 

The model VBT200 contains six other 
lights: a red LED on -off light located next to 
the power switch; a yellow LED DEW light that 
indicates when excessive moisture has trig- 
gered a disable switch. The VBT200 remains 
disabled until the excessive moisture evapo- 
rates. There are lights inside each of the VHF 
and UHF tuner drum dials to show channel 
tuning in green digits; and a green LED indi- 
cator to show that the AFT (automatic fine 
tuning) switch on the front panel is on. 

One other control on the front panel is the 
TUNER /CAMERA input switch. When you re- 
cord from the VHF input or the UHF input, 
you use the TUNER switch position; when you 
record from a video camera or from a video 

output of another VCR for dubbing, this input 
switch must be set to the CAMERA position. 

The back panel contains the UHF, VHF, 
video and audio inputs and outputs, with screw 
terminals for UHF inputs and RCA phono 
jacks for the rest. A miniature phone jack is 

included for the PAUSE control. Another handy 
switch is the CHANNEL 3/4 output selector. 
Some VCR's require separate converters for 
each channel, whereas the SelectaVision VCR 
only requires a flick of a switch. 

Two manuals come with the SelectaVision: 
the Operating Instructions and spiral -bound 
Simplified Instruction Cards. The instruction 
booklet contains adequate installation informa- 
tion, except it does not cover camera use or 
dubbing. The Simplified Instruction Cards 
show the switch positions and operations for 
each use, except again for camera use or 
dubbing. R -E 

Belar, Motorola lead 
AM stereo field tests 

The National AM Stereophonic Radio 
Committee recently presented to the Fed- 
eral Communications Commission a 455 - 
page report assessing field tests on AM 
stereophonic systems. This report (con- 
taining data only, with no specific recom- 
mendations) indicated that Belar Electron- 
ics Laboratory, Inc. and Motorola Inc. have 
emerged as leaders in developing AM ste- 
reo systems capable of competing with FM 
stereo systems on an overall performance 
level. 

The Belar system was cited for its overall 
simplicity, most easily demodulated signal 
and compatability with existing mono- 
phonic receivers. The Motorola entry, 

called C -QUAM (Compatible QUadrature 
Amplitude Modulation) performed best in a 

high noise environment (including skywave 
transmissions), but its signal -demodulation 
technique is highly complex. Magnavox has 
also developed an AM stereo system, less 
sophisticated than Motorola's but more 
complex than the Belar system. 

Copies of the report can be obtained for 
$20 from the Electronics Industries Associ- 
ation, 2001 Eye Street, NW, Washington, 
DC 20006. 

Although the Radio Committee (and 
many AM radio broadcasters and receiver 
manufacturers) would like the FCC to ren- 
der an early decision regarding AM stereo 
broadcasting, it does not seem likely that 
an answer is forthcoming right away. And, 
if the ruling does come about, manufac- 
turers say the success of the system will 
depend on the development of an IC de- 
modulator that will allow the AM stereo 
system to be truly competitive with FM 
stereo systems. Additionally, the FCC and 
national AM committee privately express 
fear that since so far the most interest 
shown in the system comes from Japan, 
this will again mean U.S. manufacturers 
may miss the boat as far as being the first 
to get their products on dealers' shelves, as 
was the case with CB radios. 

NEXT MONTH 
A special section on personal comput- 
ers in the June issue is something spe- 
cial you won't want to miss. Fundamen- 
tals, languages, accessories and a de- 
tailed directory. Don't miss it. 

LEADER 
Instruments Corp. 

20 MHz, TRIGGERED 
Single trace; automatic trigger tor 

highly stable, bright display. 
17.5nSec rise time 10mV /cm to 

20V /cm Vertical Sensitivity'. 11 

steps. Displays signals to 27 MHz 

with ease. 

OUR $39950 
probes 

REG $469.00 included 

OSCILLOSCOPES 
1:ri 

Model LBO -508 

.á 

va9 

00 
:P 

Model LBO -520 

20 MHz, DUAL TRACE 
Add. subtract modes on CH -1 & 

CH -2 facilitate easy checkout for 
simultaneous pulses. signal levels. 
distortion & noise cancelling. Front 
panel X -Y operation for phase shift 
measuring. sweep alignment. vector 
scope service. 17.5nSec rise time. 

OUR S5864 
PRICE 
REG $689.00 included 

FREE r----77 
20 Kí1 /V VOM 
Multimeter 
$29.95 VALUE 
With any order from 
this ad. Ad must 
accompany order. a..44;,) 

Model LBO-515 

25 MHz, 
DELAYED SWEEP, DUAL TRACE 

Built in variable delay circuitry - 
1µSec to 5 Sec. 5mV /Div. Vertical 
Sensitivity. Rectangular. 8 x 10Div 

CRT with internal graticule. 
Selectable synchronization. 

automatic. normal, single trace and 
reset modes. 14nSec rise time 

PRICE probes bes 

REG $1395.00 included 

30 MHz, 
FIXED DELAY, DUAL TRACE 

Dual trace. 30 MHz bandwidth 
5mV /cm Vertical Sensitivity. 

Fixed delay facilitates hi -speed 
readings of the leading edge of a 

pulse or pulse train. Add. subtract. 
alternate selection. chopped, and 
front panel X -Y modes 

OUR 5995 
PRICE probes 

REG $999.95 included 

Call TOLL FREE (800) 645 -9518 N.Y State call 1516, 752 -0050 

FORDHAM 
RADIO SUPPLY CO . INC 

855R ConklIn St 

Farmingdale. N.Y 11735 

Mastercharge, 
BankAmericard, 

VISA and 
C.O.D.'s accepted 
ADD S3.0 TO 

YOUR ONE STOP DISCOUNT CENTER HANDLING 
COVER 

DLINGF& 
Send for new 1978 catalog of over 3,000 items ... 164 pages of test equipment. INSURANCE. N.Y. Res. add 

CB, tools, tubes, components and electronic supplies. approp. sales tax} 
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"Piece by piece, my n 
bench is becoming 

all -VIZ:" 

"I repair and maintain all types of sophisticated 
electronic devices, so I need test equipment I 
can depend on. 

"Lately, I've become disillusioned with many 
leading manufacturers' instruments. This one 
doesn't work right, that one doesn't have the 
right features, some aren't easy to use, and 
many force you to do things their way instead 
of your way. 

"That's why I'm glad to see many more new 
VIZ instruments - they're reliable, easy to 
use, and priced right. 

"VIZ's pulse and function generators are 
good examples of what I like. The pulse 
generator has a 5Hz -5MHz range, pulse width 
from 100ns to 0.1 sec, and is TTL and CMOS 
compatible, making it ideal for digital 

troubleshooting. The function generator has 
sine, sawtooth, and square wave output from 
1Hz -1MHz, frequency stability of 200 ppm/ °C, 
and is simple to use. 

"Other instruments I've liked include VIZ's 
new FET VOM VoltOhmystTM, their versatile 
dual -trace scope, and their 60MHz frequency 
counter with selectable 10 or 100mV input 
sensitivity, built -in 1kHz audible side tone, and 
a high- stability 10.000MHz crystal time -base 
for long -term accuracy. 

"Once you've seen and 
tried VIZ test equipment, 
you'll understand why I'm Test 
sold on VIZ." Instruments Group 

335 East Price Street Philadelphia, PA 19144 (215) VI -4 -2626 

© VIZ 

The Circuit Tester line 
Accuracy and stability assured 

CIRCLE 39 ON FREE INFORMATION CARD 
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BUILD 

Graphic 
Equalizer 
For Your Stereo Syste 
This versatile audio accessory lets you obtain maximum enjoyment from your stereo 

system by compensating for bumps in the response of your speakers and lisrening room. 

NO AUDIO SYSTEM HAS PERFECTLY FLAT 

frequency response. Although cartridges 
and amplifiers can be made very close to 
perfect, even the best speakers have ma- 
jor bumps and dips in their frequency 
response. Rooms affect the response of a 

speaker in a myriad of ways. Even the 
records played on an audio system are not 
flat. Alltogether, an audiophile can spend 
thousands of dollars on a system and end 
up with a jumbled mess for a frequency - 
response curve. Traditional bass and tre- 
ble controls are not adequate to overcome 
the problems in the overall response of an 
audio system. 

Enter the graphic equalizer. With indi- 
vidual controls for frequency spans nar- 
rower than an octave, an equalizer can be 
used to compensate for response deficien- 
cies in the system. It is called an equalizer 
because it can make the system response 
to all frequencies roughly equal; it is 

graphic because the position of the slide 
controls forms a graphic representation of 
the response of the unit. 

Applications 
In an average room, 90% of the sound 

you hear has been reflected from the 
room's surfaces. The amount of reflected 
sound varies greatly with frequency. 
Thus, a speaker that sounds dull and 
bassy in a room with heavy draperies and 
soft furniture can sound sizzling and 

harsh in a room full of sliding glass doors 
and tiled floors. The response can even 
change with the number of people in the 
room! Furthermore, a room with parallel 
walls resonates at the frequency for which 
the wall -to -wall spacing is a half wave- 
length. A speaker placed away from the 
walls and floor of a room will have only 
one -eighth the bass response of the same 
speaker placed in a corner, due to wall 

reflections. A graphic equalizer can cor- 
rect many of these problems, and even 
make the sound of a good speaker even 
better. 

Many recording studios use a graphic 
equalizers. A recording engineer can use 
the equalizer to bring out various instru- 
ments or change the character of the 
sound. It is common practice in the 
recording industry to add treble boost to 
compensate for the rolloff in inexpensive 

JOE GORIN 

radios and record players. The graphic 
equalizer can undo what the recording 
engineer did and make the recording 
sound more realistic. 

In reinforced sound systems, acoustic 
feedback causes ringing or oscillation at 
various frequencies. By reducing the gain 
at these frequencies, a flatter response 
and higher volume can be maintained. 
The frequency response of the human ear 
is far from flat at low levels. Weighting 
filters used in laboratory testing have a 
very irregular frequency response. All 
these applications can be enhanced by the 
use of a graphic equalizer. 

The suboctave equalizer described here 
solves the two biggest problems with 
commercialy assembled units. The price 
range for 10 -band equalizers is about 
$200 -$600. Since this unit was designed 
specifically for the hobbyist, it can be sold 

SPECIFICATIONS 
Frequency Response 10 Hz -100 kHz ±3 dB 

Nominal Control Range ± 10 dB 
Nominal Gain 0 dB 
Rated Output 2 volts RMS 

S/N Ratio @ Rated Output 92 dB -100 dB* 

Distortion @ 1 kHz @ Rated Output .02% 
Input Impedance 50,000 ohms - 150,000 ohms' 
Output Impedance 600 ohms 
Input Overload 8.5 volts RMS -3 volts RMS* 

Note: All controls centered 
*For alternate wiring and component changes listed in text. 

co 
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10% 
C10 -C17, C110- C117 -.01 µF, 100 volts, 

10% 
C18 -C25, C118 -C125 -.001 µF, 100 

volts, 10% 
C26, C27, C29, C126, C127, C129 -10 µF, 

25 volts, electrolytic 
C28, C128- 3.3µF, 35 volts, electrolytic 
C202 -1000 MF, 35 volts, electrolytic 
D201- D204- 1N4002 rectifier diode 
IC1 -1C4, IC101- IC104- RC4136 

(Raytheon), XR4136 (XR) µA4136 
(Fairchild) or equal quad op -amp 

51- double -pole, double -throw miniature 
toggle switch 

T1 -24 -VAC, 100 -mA, wall -mount 
transformer 

Misc.: J1 -J4, J101 -J104 -phone jacks, 
PC boards, wire, chassis, knobs. 
The following parts are available from 

Synergistic Sound Systems, 1608 S. 
Douglas Ave., Loveland, CO 80537: 

Amplifier and control PC boards, $7.00 
each. Both boards are 3/3. inch G -10, tin- 
plated. Complete kit of parts without 
cover, $90.00. Solid walnut assembled, 
unfinished cover $10.00 (available only 
with complete kit). All prices postpaid in 
U.S. Colorado residents add sales tax. 

, T1 

I24VAC 
I 1100mA 

TO PIN 11 OF 
IC2-1C4, IC102-1C104 9 

TO PIN 11 OF ¡Cl 

0201 -204 
(4) 1N4002 

+33V C 

R71 R72 
27K 150K 

EQUALIZER 
IN 

TAPE OUT 
(REC) 

TAPE IN 

(MON) 

EQUALIZER 
OUT 

C201 + 
1000µ F 

35V 

C30 
1 

J1 

S1 

OUT 

+iC28 
3.3µF 
35V 

VB 

R74 
2252 

+30V 

31 T 
+16V 

TO PIN 7 OF IC1 -1C4, 
1C101 -IC104 

A 

IN R1 Cl 

J3 I 
33K 1µF 

J4 R2 

E 22K 

CHASSIS 

R3 

150K 

9 + 10 
1C1-c 

1/4 4136 

R73 
150K 

+C29 

10µF 

-- 
EQUALIZER IN 

EQUALIZER OUT 
OUT 

0IN 

AI 
I 

B 
E 

I 

CHASSIS I L- - - - - -- -- I 

WIRING FOR PREAMP /POWER AMPLIFIER SYSTEMS 

R4 NOTE: RIGHT CHANNEL SHOWN. LEFT CHANNEL PART NUMBERS 
22K 100 HIGHER. CONNECTIONS TO C, D AND E ARE COMMON TO 

BOTH CHANNELS. R29 AND R129 HAVE BEEN ELIMINATED. 

C2 C3.L 
.1 R5 .1 

150K 
V1h 

REPEAT CIRCUIT 
TOTAL OF 12 TIMES 

SEE TABLE BELOW 

FCONTROL 
I BOARD 

R35 R47 R59 
I 160K 50K 16K 

CUT BOOST 

I*- 
Ie_ I 

R26 I e_ 
3.9K 

1N I .- 
C24 C25 
.001 R27.001 

VB r 

27K 
VN 

1A6 
R28 
68K 

12 

I 

R46 R58 R70 
160K 50K 16K --- 4 

13 R30 R30 R31 14 

150K 33K 
W. Nosh 

CONTROL BAND TABLE 

-IN A 

2 

+IN A 

3 

OUT A 

4 

OUT B 

14 

IN D 

13 

IN 0 

+IN B 

6 

-IN B 

7 

-VS 

12 

OUT D 

10 

OUT C 

9 

+IN C 

R32 
39 K 

4136 

(TOP VIEW) 

8 

-IN C 

C27 
1333 10µF 
56052 + 

1324 

33K 

BAND CENTER RESISTOR 
NO. FREQ. INPUT FEEDBACK 

1 28 R4 = 22K R5 = 150K 
2 51 R6 = 12K R7 = 82K 
3 89 R8 = 6.8K R9 =47K 
4 160 R10 =3.9K R11 =27K 
5 280 R12 = 22K R13 = 150K 
6 510 R14 = 12K R15 = 82K 

CAPACITORS 

C2 = C3 =.1µF 
C4=C5=.1µF 
C6=C7=.1µF 
C8=C9=.1µF 

C10 = C11 =.01µF 
C12 = C13 =.01µF 

BAND CENTER RESISTOR 
NO. FREQ. INPUT FEEDBACK CAPACITORS 

7 890 R16 = 6.8K R17 =47K C14 5 C15 =.01µF 
8 1.6K R18 = 3.9K R19 = 27K C16 =C17 =.01µF 
9 2.8K R20 = 22K R21 = 150K C18 = C19 = .001µF 

10 5.1K R22 = 12K R23 = 82K C20 = C21 = .001µF 
11 8.9K R24 = 6.8K J325 =47K C22 =C23= .001µF 
12 1.6K R26 = 3.9K R27 =27K C24 = C25 = .001p F 

FIG. 1- SCHEMATIC OF ONE CHANNEL of the 
equalizer. The remaining eleven channels use 
filter components listed in the table. 

PARTS LIST 
All resistors' /. watt, 10% or better. C2 -C9, C102- C109 -0.1 µF, 100 volts, 
R1, R31, R34, R101, R131, R134- 33,000 

ohms 
R2, R4, R12, R20, R102, R104, R112, 

R120- 22,000 ohms 
R3, R5, R13, R21, R30, R72, R73, R103, 

R105, R113, R121, R130, R172, 8173- 
150,000 ohms 

R6, R14, R22, R106, R114, R122- 12,000 
ohms 

R7, R15, R23, R107, R115, R123- 82,000 
ohms 

R8, R16, R24, R108, R116, R124 -6800 
ohms 

R9, R17, R25, R109, R117, R125- 47,000 
ohms 

R10, R18, R26, R110, R118, R126-3900 
ohms 

R11, R19, R27, R71, R111, R119, R127, 
R171- 27,000 ohms 

R28, R128- 68,000 ohms 
R32, R132- 39,000 ohms 
R33, R133 -560 ohms 
R35 -R46, R136 -R146- 160,000 ohms 
R47 -R58, R147 -R158- 50,000 ohms, 

10% linear slide potentiometer 
R59 -R70, R159 -R170- 16,000 ohms 
R74 -22 ohms 
Cl, C30, C31, C101, C130, C131 -0.1 µF, 

disc +80% -20% 

in kit form for under $100. Although 
commercial units are generally designed 
to be rack -mount compatible, and thus 
about 18 inches wide, this compact unit is 
only 9 inches wide. It is even available 
with a professional -looking walnut case! 
The design uses no inductors and a mini- 
mum of different values of capacitors to 
make it insensitive to magnetic fields and 
saturation problems. Also, it is easier and 
cheaper for the hobbyist to acquire the 
parts. With 12 bands -per -channel, a 
slightly more accurate response can be 
formed than with a 10 -band unit, and, of 
course, the suboctave equalizer is more 
flexible than bass /treble controls or even 
5 -band units. Another benefit of the 
build -your -own equalizer is that it can be 
specifically wired for either tape- monitor 
or preamp /power amplifier connections. 
Thus, the overload characteristics and 
signal -to -noise ratio can be optimized for 
the application. 

How it works 
The schematic of one channel of the 
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Radio -Electronics Lab Test 
LEN FELDMAN 

A COMPLETED VERSION OF THE GORIN 12- 

band dual channel graphic equalizer 
was put through its paces in our 
laboratories to verify the specifica- 
tions of this ultra compact add -on 
component. Since the unit is so 
compact, we feel that the designer of 
this equalizer was wise to keep the 
power supply step -down transform- 
er removed from the equalizer pack- 
age itself. This arrangement contri- 
buted to the excellent signal -to- 
hum- and -noise readings we ob- 
tained, which measured 85 -dB be- 
low a 1 -volt input reference level. 

Insertion loss of the equalizer, with 
all slide controls set to their mid - 
position, was approximately 1.5 dB. 
Figure 1 is a scope photo of our 
spectrum analyzer, in which succes- 

FIG. 1 

sive frequency sweeps from 20 Hz to 
20 kHz were taken with maximum 
and minimum settings of each of the 
twelve slide controls on the equal- 
izer. Approximately 12 -dB of boost 
or cut is available at each of the 
twelve center frequencies. The re- 
sponse plots disclose an interesting 
characteristic of the equalizer. While 
boost settings affect a fairly wide 
band of frequencies for each control 
(relatively low Q response), the max- 
imum attenuation settings of each 
lever result in frequency dips that 
are quite a bit narrower in terms of 
the frequencies that they affect. 
Most commercially made equalizers 
that we have tested in the past 
exhibit completely symmetrical 
boost and cut characteristics as op- 
posed to the asymmetrical results 
obtained with this home -built unit. 

In one sense, the asymmetry turns 
out to be a desirable feature for the 
user. In attempting to compensate 
for deficient speaker characteristics 
of a high -fidelity component system, 
one often wishes to provide a very 
gradual rise in response at specific 
frequency regions in the audio spec- 
trum, and the boost characteristics 
of this equalizer makes this possible. 
On the other hand, when one is 

faced with problems of standing 
waves in a given listening room, it is 

desirable to be able to attenuate or 
cut a very narrow band of frequen- 
cies so that the audible affects of 
standing waves are minimized with- 
out seriously affecting overall mu- 
sical balance. The narrowband at- 
tenuation characteristics of the 
equalizer (when the slide controls 
are used to cut response at a given 
center frequency) are suited for this 
application as well. 

Additional measurements 
For a 1 -volt input signal, total har- 

monic distortion measured 0.005% 
with a 1 -kHz input signal. At the 
frequency extremes of 20 Hz and 20 
kHz, harmonic distortion measured 
0.09% and 0.027 %, respectively. 
Even with all the controls set to their 
maximum boost settings, distortion 
remained quite low. These extreme 
settings resulted in an output volt- 
age of approximately 4 volts (for a 

constant 1.0 -volt input), a gain of 
approximately 12 dB, and distortion 
measured 0.0035% at 1 kHz, 0.14% 
at 20 Hz and 0.14% at the 20 -kHz 
high- frequency extreme. Intermodu- 
lation distortion measured 0.009% 
with all the controls set to flat and 
actually decreased to 0.006% with 
all the controls in their maximum 
boost positions. 

Figure 2 illustrates the overall re- 
sponse of the equalizer with controls 

FIG. 2 

all set to maximum boost (upper 
trace) and to maximum cut (lower 
trace). With controls centered, re- 
sponse was flat from 20 Hz to 20 
kHz, within 0.5 dB. 

Summary 
In our opinion, this home -built 

equalizer offers graphic equalization 
capabilities of more expensive, com- 
mercially built units at just a fraction 
of the cost of such units. Examina- 
tion of the layout of the equalizer 
suggests that it would be relatively 
easy to assemble. 

unit is shown in Fig. 1. For a simplified 
diagram of one band, see Fig. 2. Op -amp 
IC3 -d, with R14, R15, C12 and C 13 

+ 

IC3-d7 o 2R52 
CUT 

r 
50K 

R32 
39K 

BOOST 

R15 
82 K 

VN 
C12 C13 
01 01 

R14 
12K 

VIN 

R28 
68K 1 

R40 
60K 

VOUT 

R64 
16K 

- 
R31. 
33K¡ 

R30 
150K 

IC1-a 

FIG. 2- SIMPLIFIED CIRCUIT of one channel. 
Cut or boost depends on setting of R52. 

form a bridged -T bandpass filter. Capaci- 
tors C12, C 13 and resistor R14 are the 
"T" that is bridged by resistor R15. At 
low frequencies, the high impedance of 
the capacitors blocks the signal. At high 
frequencies, C12 and C13 short IC3 -d's 
output to its negative input. The resulting 
negative feedback keeps the output at the 
same voltage level as the positive input, 
thus preventing a signal from passing 
through. 

Near the center frequency of the filter, 
the signal flows through R I4 to the 
center of the "T." From there, it is phase - 
shifted by passing through C12, inverted 
by the op -amp and then phase- shifted 
again by C13. The two phase shifts and 
the phase inversion cause the signal com- 
ing through C13 to be nearly in phase 
with the input signal, thus adding to it 

and resulting in signal gain. Resistor RI5 
damps the "T' to control Q and filter 
gain. Figure 3 shows the frequency re- 

+10dB 

+5dB 

OdB 

-5dB 

-10dB 

200Hz 500Hz 1kHz 

FIG. 3- FREQUENCY RESPONSE of Band 6 as 
control pot is varied through 11 positions. 

sponse of the filter at eleven evenly spaced 
settings of control R52. The dashed line 
represents the output of 1C3 -d. 

For frequencies outside the passband 
of IC3 -d, the signal is amplified by IC I -a 
and IC1 -b with gains of R30 /R28 and 
R32/R31, respectively. When the wiper 
of R52 is set to the CUT position, frequen- 
cies in the passband of IC3 -d are partially 
cancelled because the signal fed to the top 
end of R40 has been inverted by IC3 -d. 
When R52's wiper is moved toward the 
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FIG. 5- PATTERN FOR AMPLIFIER BOARD 
is half -size. Enlarge to exactly 8 inches 
across. 

l(Mlfl,, A A l`r 
G= II 

SCC(l 1K 
FIG. 6- HALF -SIZE pattern for control 
board that holds the slide pots. 

BoosT end, the signal from 1C3-d adds to 
the output. When the wiper is centered, 
signal additions and cancellations are 
equal and the response is flat. The resis- 

---R8 R10-+1 e--R14- 4R16 

tors are selected for a nominal range of ± 
10 dB at the center frequency of the 
bridged -T. With a linear -taper poten- 
tiometer, the boost or cut versus position 

is shown in Fig. 4. It is close enough to 
linear on a dB scale so as not to require 
specially tapered potentiometers. 

CENTER FREQUENCY 
GAIN, dB 

+10- 
+8- 
+6- 
+4 - 

0 .1 .2 .3 .4 - 7 .8 .9 1.0 
SLIDER 

I I I I I 1 1 - -2 
1 POSITION 

- -4 - -6 - -8 - -10 

FIG. 4-HOW RESPONSE VARIES with the posi- 
tion of slider on a linear -taper potentiometer. 

Next month we will conclude this arti- 
cle with a further discussion of circuit 
operation followed by construction, in- 
stallation and operating details. Included 
in construction details will be several 
interior photographs and step -by -step in- 
structions that you will need to success- 
fully complete this stereo graphic equal- 
izer with the minimum of effort and a 
maximum of pleasure. R -E 

R114 R112 R110 R108 

IKY'u.. r..lrwí11 .'Iw 1!. 1 / I r JT 1 7!t1171A 
. 7!! f . f) .Ñ ` 

. : , 
r..l. 

_. 

Ri(4111 
: , tl 

U 

./J4 I N N [ 

oNC ¢ R43% -R4- -R6- -R12-'-R18 d 4 sf-R34 

FIG. 7 -HOW PARTS ARE POSITIONED on the amplifier board. Right and 
left halves of board are almost mirror images. 

R13 O R118 ' R116 R106 R104 

02 

FIG. 8 -THE SLIDE POTS and their associated fixed resistors are 
mounted on control board as shown here. 
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TELEPHONE ACCESSORY 

Protect Your Home 

wild Autodialer 
And 

Cassette Interface 
A fire, intruder or other emergency in your unattended home can result 

in serious losses. Use this autodialer to alert neighbors or authorities. 

A BURGLAR BREAKS INTO YOUR HOME, 

tripping an alarm in the process, but 
nothing seems to happen. Minutes later 
he is caught in the act by the police. They 
were called automatically by the cassette 
autodialer. Activated by switches in the 
intruder or fire alarm systems or by a 

panic button, the autodialer dials a pre- 
programmed number and plays a pre- 
pared message. The device attaches to 
your telephone and a cassette recorder. 

WARNING 
Current FCC rules (Part 68) forbid 
direct connection of customer - 
owned equipment that is not FCC 
type approved to telephone com- 
pany lines. To use unapproved 
equipment, an approved protective 
coupler must be installed. Check 
with your local phone company for 
details. 

If you desire, several different num- 
bers, each with a different message, may 
be dialed in sequence. This comes in 

handy when local laws prohibit burglar 
alarm dialers from calling the police 
directly. In this case, several friends or 
relatives can be dialed in turn, to 
make sure that at least one is alerted 
and will call the police. 

Dialing can be done in two ways: 
Either by pulsing a relay that has contacts 
in series with one of the leads to the tele- 
phone or by pulsing a solenoid that 
presses and releases the cradle button. 
This version is shown in a photograph. 
The first method is easiest and does not 
require a mechanical linkage to the 

JULES H. GILDER 

phone. However, telephone company tar- 
iff regulations may require you to use a 
special coupling device between the dialer 
and telephone. If you don't want the 
expense of the coupler and want to avoid 
the possibility of trouble with the phone 
company, use the solenoid approach. 

With the solenoid actuator the cradle 
button, which is depressed when you 
hang up the phone, is released and 
pressed a number of times corresponding 
to the numbers dialed. This action accom- 
plishes the same results as the contacts on 
the telephone dial; it opens and closes the 
telephone circuit each time a pulse is 

applied. 

TAPE 
RECORDER 

REMOTE 
CONTROL 
JACK 

EAR 
PHONE - 

OUTPUT 

2N3904 

o 

R1 

RY1-1 
TNo 

+12Vo 

S1 

S2 

RY1-2 o 
A ! N.O. 

T 
R5 

R2 

1N4001T 1K# 68K 

RY1 

12VDC 
56K 

0.1 

2N3904 

1N4001 
o N 
A 

B, 

B 

o 

SCRI 

106Y 

R1 

12K 

Mh 
2.2K 

1K 

« TELEPHONE 
PICKUP 
COIL 

RY1 -3 r 

470 
S2 

B2 

+ Cl 
30op F 

16V 

NORMALLY CLOSED 
BURGLAR ALARM SWITCHES 

B1 

2N3906 

12V DC 
RY2 

RED 

N.C. 

N.O. 
GREEN 

TELEPHONE 

BLOCK 

LINE 

2N2646 

CONTROL CIRCUIT 

10052 

DIALING CIRCUIT 

FIG. 1 -THE AUTODIALER consists of an ordinary cassette recorder and a few simple components. 

Pulses recorded on tape dial a selected phone and then a pre -recorded message is played. 
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The autodialer circuit 
The automatic cassette dialer circuit 

(Fig. 1) consists of the recorder, the 
control circuit and the dialing circuit. 
You can use any cassette recorder that 
has a remote control jack and a jack for an 
external microphone. Information that is 
recorded and played back is well within 
the frequency response of even the least 
expensive units. 

The control circuitry couples the unit 
to any existing intruder alarm system 
that has a series of normally closed 
switches. When a switch is opened, the 
gate of the SCR is disconnected from 
ground and a positive pulse is applied to 
it. The SCR turns on and locks in. Once 
the SCR is triggered, its gate loses con- 
trol. The device continues to conduct 
even when the gate is returned to 
ground. 

When SCR1 is triggered, it completes 
the emitter -to- ground circuit of Q1. The 
transistor conducts and energizes relay 
RY1. This applies power to the recorder 
and to the dialer's disconnect timer cir- 
cuit through contacts RY1-1 and RY1 -2. 
At the same time, normally open contacts 
RY1 -3 -in series with the red line -are 
closed to complete the circuit to the tele- 
phone. 

The recorder starts and plays back the 
programmed tape. The recorder output is 
fed through control R1 to a ring -type 
telephone pickup coil and fed directly to 
the pulse- detection circuit that opens and 
closes RY2. The coil induces the audio 
signals from the recorder into the tele- 
phone line. Relay RY2 has normally 
closed contacts in series with the normal- 
ly open contacts of RY1 and the tele- 
phone. When RY2 opens and closes in 
accordance with the prerecorded pulses, 
it is dialing the telephone. 

(If the solenoid method of dialing is 
used, the RY1 and RY2 series contacts 
are placed in the power lead to the sole- 
noid so it pulls in and then releases with 
each dialing pulse.) 

The audio message follows the dialing 
pulses. It will not key RY2 because its 
level is much lower than that of the 
pulses. 

If more than one phone call is to be 
made each message, except the last, must 
be followed by a tone that is 5 to 10 
seconds long. This tone causes RY2 to 
open the telephone line long enough for it 
to disconnect and prepare the telephone 
for the next call. 

After the disconnect tone, the next 
number is dialed and message transmit- 
ted in the same way as the first. After the 
last message, the autodialer is turned off 
by a timer built around a 2N2646 uni- 
junction transistor. When the delay de- 
termined by T =R2 X Cl has elapsed, 
the timer produces a pulse that turns off 
Q1. This interrupts the current path 
through the SCR and releases RY1, 
disconnecting power from the autodialer 
and opening the phone -line circuit. 

Construction 
The construction of the autodialer will 

be largely determined by the method of 
dialing used. If the series relay is used, 
the whole unit may be enclosed in a small 
Bakelite case. If the solenoid dialing 
scheme is chosen, then a 5 X 9 X 2 -inch 
chassis is suggested. This allows the 
phone to sit on top of it and provides a 
firm foundation for the vertical arm that 
will hold the pulsing solenoid, as shown in 
Fig. 2. 

FIG. 2- AUTODIALER WITH SOLENOID that 
pulses the cradle button. The two toggle 
switches in the base are not used. 

The vertical arm should be 10 inches 
high and is easily constructed from a 
piece of wood 2 inches wide and 1 inch 
thick. To position the supporting arm, 
place the telephone on the chassis the way 
it normally will be placed. Then mark the 
spot where the arm is parallel with the 
receiver cradle. Fasten the vertical sup- 
port with two screws. 

Next, place the solenoid against the 
support and let the plunger hang down. 
Lower the solenoid until the plunger 
depresses the cradle button, mark the 
spot on the support and fasten. 

R3 

100K 

R4 

1K 

With the mechanical work out of the 
way, the rest of the device is relatively 
simple to fabricate. The circuit can be 
built on perforated board or on a PC 
board of your own design. The autodialer 
can work from a pair of 6 -volt lantern 
batteries that are generally used in alarm 
systems, but a regulated 12 -volt DC pow- 
er supply can be used. 

Installation and operation 
If the solenoid dialing method is used, 

installation simply means placing the 
telephone on the chassis, taking the re- 
ceiver off the hook, and allowing the sole- 
noid plunger to hold the cradle button 
down. 

If the series -relay dialing method is 
used, one of the leads from the telephone, 
preferably the red one, is connected in 
series with the contacts of RY I and RY2. 
In both cases, the telephone pickup coil is 
then placed on the earpiece of the handset 
of the telephone. Before placing the unit 
into operation, play the entire message 
tape and time it. Add 5 seconds on to this 
time and then set the unijunction oscil- 
lator so that it will produce a pulse after 
that period of time has elapsed. This is 
done by adjusting the value of R1 until 
the desired delay is obtained. 

You are now ready to test the cassette 
autodialer. Connect the unit to your bur- 
glar alarm system so that in the untrig- 
gered position A and B are normally 
shorted. Now momentarily depress the 
alarm TEST switch or open one of the 
switches in the alarm circuit. 

If the dial pulses recorded on the tape 
do not cause the relay to operate, the 
volume is too low. It may be necessary to 
rerecord them at a higher volume. 

If the voice message causes the relay to 
kick in and out, the volume is too high. 
Lower the volume or rerecord. 

The pulse programmer 
The pulse programmer in Fig. 3 is 

primarily intended to be used with the 
cassette autodialer alarm system. It is 

TELEPHONE 
DIAL SWITCH 

RY1-1 

5 

1K 
R1 

68K 

Cl 
0.01 

0.1 

2N3904 

R2 

68K 

C2 

0.01 

02 

N.C. 
R6 
1K S3 

S4 

2N3904 

+I 
6 -12V ¡ 

BAT 

N.C. 

PULSE 52-b 

Si 

VOICE 

J1* 

MICROPHONE 
JACK 

J2* 

*PL1- MINIATURE PHONE PLUG 
PL2- SUBMINIATURE PHONE PLUG 

PL1* 

MVO 

J1 ANDJ2- MINIATURE AND SUBMINIATURE 
JACKS TO MATCH PLUGS ON RECORDER MIKE 

RY1 

TO MIC INPUT 
ON RECORDER 

TO RECORDER 
REMOTE CONTROL 
JACK 

FIG. 3 -PULSE PROGRAMMER uses a multivibrator to develop the audio tone pulses that dial the 
phone or perform other operations. Mike signal feeds through programmer to recorder. 
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used to program tapes, which can then 
dial a telephone or control some other 
circuitry. However, a little bit of imagina- 
tive thinking will quickly make you re- 
alize that there are many other applica- 
tions. For example, you can combine the 
programmed tapes with the recorder and 
dialer portions of the autodialer and pro- 
duce an automatic telephone dialer. A C- 
60 cassette used for this application could 
easily store one hundred phone numbers. 
Another use for the pulse programmer is 

in synchronizing tape /slide presentations. 
Tones recorded on the tape are used to 
short out the remote -control contacts of 
the projector and thus cause the slide 
mechanism to advance. 

The pulse programmer can also be used 
to prepare tapes that will control a 
sequence of events, such as turning lights 
on and off in your house while you are 
away. If endless cassettes are used, things 
can periodically be turned on and off. 

The heart of the pulse programmer is a 
two -transistor astable multivibrator. The 
frequency of oscillation of the multivi- 
brator is determined by R1, R2, Cl, and 
C2. By setting R1 =R2 and Cl =C2 the 
frequency of oscillation is f =1 /T where 
T =1.38 X R1 X Cl. For the compo- 
nents shown, the oscillation frequency is 

about 1 kHz. 
The oscillator provides the tones that 

will be recorded onto the tape for con- 
trolling the relay at the output of the 
recorder. 

Not all tape recorders have a high - 
impedance microphone input, so the volt- 
age- divider network R3 /R4 provides the 
desired high resistance load to the oscilla- 
tor. The voltage divider also prevents any 
damage to the recorder from excessively 
high oscillator voltages. 

To get the multivibrator to produce 

tone pulses that correspond to the digit 
pulses produced by a telephone, its output 
circuitry is controlled by relay RY1, 
which itself is controlled by the telephone 
dial. The telephone dial may be removed 
from any old telephone or purchased 
surplus. 

The relay is needed because the pulsing 
contacts of the phone dial are normally 
closed, and normally open contacts are 
needed to control the output of the mul- 
tivibrator. The relay is connected so that 
when the dial is operated it produces a 

PULSE PROGRAMMER with its electronics (Fig. 

3) and telephone dial are built into a small 
plastic utility box or similar housing. 

series of tone pulses for each number 
dialed. If, for example, a 3 is dialed, the. 
relay will close and open three times 
producing three pulses. The pulse rate of 
the dial is about 10 pulses -per- second. 

Building the programmer 
The pulse programmer is built into a 

plastic utility box that measures 61/2 X 

35/8 X 2 inches. This size box will accom- 
modate the standard telephone dial as 

well as the multivibrator circuit, relay 
and battery. 

The 31/2-inch hole in the cover plate 
required for the dial can easily be cut 
with a hole saw. It is best to use a variable 

speed drill on low, if one is available. If 
not, pump the trigger switch on and off so 

that the hole saw only makes a few revo- 
lutions at a time. By working slowly and 
carefully you will get a perfect hole. The 
dial can be mounted to the cover plate 
with two screws and Z brackets. (For 
PL2, any wire can be connected to the 
plug's tip or body.) 

Installation 
To connect the pulse programmer for 

use, a four -conductor shielded cable is 

needed. This cable should have a minia- 
ture and subminiature plug on both ends. 
The miniature plug (PL1) goes to the 
tape recorder's microphone input, while 
the subminiature one goes to the remote 
control jack so the recorder can still be 
controlled by the push -to -talk switch on 
the microphone. 

To program a series of pulses from the 
telephone dial, turn on S3 and place SI in 

the PULSE position and operate the tele- 
phone dial. This feeds a train of tone 
pulses to the recorder input. When you 
are finished recording pulses, flip the 
switch to the VOICE position and record 
your message. Additional pulses of longer 
duration, such as those used to separate 
messages in the autodialer, can be made 
by operating pushbutton S2. This will 

produce an output pulse for as long as it is 

held down, regardless of what position SI 
is in. 

(Material for this story and for the 
articles, "Amplifier for Hands-Off Tele- 
phone" and "Turn -On Appliances Via 

Long Distance" in the March and April 
1977 issues was taken from the author's 
book, Telephone Accessories You Can 
Build. Published by Hayden Book Co., 
Rochelle Park, NJ 07662, Price $3.95. - 
Editor) R -E 

Matsushita develops new video 
disc system 

Matsushita of Japan recently announced 
the development of its Visc 11 video disc 
system that uses the same material (polyvi- 
nylchloride) and techniques used in manu- 
facturing LP records. A further similarity to 
LP techniques is provided by the system's 
diamond stylus, which drives a piezoelect- 
ric transducer to reproduce the information 
contained in the hills and valleys of the 
disc. The disc is uncoated, it revolves at 
450 RPM and plays up to one hour per 
side. 

Groove depth is about 1µm, with the 
undulations at the bottom of the grooves 
about 0.1 µm high. Spacing between hills 
on the Matsushita disc is about 0.5 µm at a 

maximum recording frequency of 10 MHz. 
The video luminance signal is recorded as 

an FM carrier signal with a tip frequency of 
4.3 MHz and a white peak frequency of 6.3 
MHz. The cartridge installed on a radial 
trolley with zero tracking error is kept 
synchronized with the spiral groove. 

Matsushita claims that all components 
for the system are easily available, and the 
Visc I/ can be produced for between $480 
and $600. No actual production plans have 
been released yet; the company says it has 

to line up disc manufacturers as well as 
program material. 

"Feedback TV" entertains 
cable subscribers 

Warner Cable Corporation, a subsidiary 
of Warner Communications, Inc., has made 
a new "feedback TV" system available to 
its 30,000 subscribers in the Columbus, 
OH, area. Viewers participate in TV shows 
in progress by merely pushing a button to 
register an opinion or answer program 
questions. 

How the system works: A box of elec- 
tronic equipment is installed next to the TV 

set, plus a control box that looks like a 

pocket calculator. There are 30 channels 
on the control box, two of which are "par- 
ticipatory." These two channels let the 
viewer "talk back" to the TV. 

One of the two participatory channels 
features a morning "Sesame Street" type 
of program; the other splits the program- 
ming between "Columbus Alive" (resem- 
bling the "Today Show ") and a game pro- 
gram. On these shows, subscribers press 
the buttons to inform program officials how 
they feel about the program material, to 
suggest topics for discussion, or to answer 
game show questions. 

Another type of programming is envi- 
sioned. Merchants would display their mer- 
chandise (such as electronic equipment); 
the viewers can then order what t,hey want 
by pushing the appropriate button. The 
computer has the viewer's address, phone 
number and account number, so that the 
product and bill can then be sent to him. 

The remaining channels in the Warner 
cable system present traditional programs, 
premium or pay -TV and community service 
programs. The company presently has a 

franchise to serve 30,000 homes in Colum- 
bus and expects this number to increase as 
"feedback TV" catches on. 

Microcomputer convention to be 
held in Dallas, TX 

The International Microcomputer Expo- 
sition will be held in Dallas, from Septem- 
ber 29 through October 1, 1978. Several 
groups, including the American Associa- 
tion of Microprocessor Engineers, will be 
sponsoring the event, which will be geared 
to every level from professional engineers 
to beginning computer hobbyists. A panel 
of experts will be present to answer ques- 
tions. Write International Microcomputer 
Exposition, 413 Carillion Plaza, 13601 
Preston Rd., Dallas, TX 75240. 

www.americanradiohistory.com

www.americanradiohistory.com


44 

- . D D ìgìtal Data 
How A Computer 

The value of a computer is greatly enhanced when the 
peripheral devices, such as a CRT terminal, 

transmission methods, transmission rates and 

THERE ARE MANY WAYS TO TRANSMIT BINARY DATA FROM ONE 
location to another. With the advent of the personal computer, it 
is important that we understand these different ways so that we 
can understand how a computer communicates with a peripheral 
device. 

Transmitting digital data 
Digital devices communicate with other digital devices on a 

direct current (DC) basis. Within this DC signaling there are 
two transmission modes -bit -serial and bit -parallel. 

In the bit -serial mode each bit is transmitted sequentially. 
Figure 1 shows a DC circuit in which a receiving device is 

HG. 1- BIT -SERIAL TRANSMISSION. For illustrative purposes only, the 
transmitter is shown as an electromechanical device. The transmitted 
character consists of five data bita. 

connected to a bit -serial transmission mechanism. This hypo- 
thetical mechanism consists of a plate that has seven electrically 
isolated segments. One segment for each of the five bits re- 
quired to transmit a character, plus two additional segments that 
serve to transmit a space in between each transmitted character. 
A wiper arm makes contact with each segment individually and 
completes one revolution for each character transmitted. 

Each segment is wired to a sensing contact, which, in turn, 
can be operated by a mechanical component of the transmitter 
such as a paper -tape sensing pin. Current flows in the circuit 
connecting this transmitter to the receiver when the wiper arm 
crosses a segment whose associated sensing contact is closed. 
Because the wiper arm tests each segment sequentially, the 
circuit responds accordingly, and the generated code bits are 
presented serially to the receiver. 

Bit -parallel transmission is performed by preparing all the 
character bits simultaneously and then issuing a clock signal to 
indicate to the receiver that a character is ready (see Fig. 2). 

From this you can see that bit -serial transmission requires 

only one circuit to send a complete character whereas in bit - 
parallel transmission, a separate circuit is required for each 
character bit (plus the clocking information). The advantage of 
bit -parallel transmission is that data can be transmitted faster 
because all bits within a character are made available simulta- 
neously. This is why bit -parallel interfaces are normally used to 
connect up to a high -speed printer whereas the slower teletype- 
writer circuits use bit -serial transmission. 

RECEIVER 

JIL 
CLOCK 

0.0 

-2r 

3 

4r 
J5L 

TRANSMITTER 

FIG. 2- BIT -PARALLEL TRANSM SSION. All data bits are transmitted 
simultaneously over five individual circuits. 

Transmission method 
A communications receiver accepts and acts upon the infor- 

mation contained within the transmitted signal. If the circuit 
operates in the bit -serial mode, the receiver must know when the 
first bit of a character is available and the time interval sepa- 
rating each sequential bit. In the bit -parallel mode the receiver 
must distinguish between the idle condition of the circuit and 
the occurrence of a character. The transmitter and the receiver 
must be synchronized, and, because there is no mechanical 
linkage between them, the timing information must be conveyed 
on the circuit connecting them. This synchronization is estab- 

www.americanradiohistory.com

www.americanradiohistory.com


ransmission 
Communicates 
computer has the capability to communicate with 
printer or floppy disc. Here's a look at the various 
interface schemes that are available for use. 

PHIL HUGHES 

lished by one of two methods: asynchronous or synchronous. 
In asynchronous transmission the timing information is 

derived from each character transmitted. The normal idle condi- 
tion of an asynchronous circuit is current -on (called mark). To 
initiate operation, the transmitter precedes each character with 

a start (current -off) bit. This current -off condition (called 
space) advises the receiver that a character will follow and that 
it should start looking at the predetermined intervals for the 
character bits. The transmitter follows the last data bit with a 

return to the normal idle condition by adding a stop (current - 
on) interval. The length of this interval is determined by when 

the next character is available for transmission. The term 
asynchronous is synonymous with start /stop and implies that 
the receiver comes to rest between each character. The start bit 
provides the synchronization with each incoming character. 

The hit -serial transmission mechanism shown in Fig. 3 is 

FIG. 3- ASYNCHRONOUS SERIAL TRANSMISSION includes start and 
stop bits in addition to the data bits. 

similar to that shown in Fig. 1, but with the addition of start and 
stop bits. Note that the stop bit has a fixed length, but this is 

meaningful only when there is a continuous flow of characters, 
otherwise the stop bit is indistinguishable from the idle (mark) 
condition of the line. This, according to old Western Union 
operators, is where the expression `just marking time' comes 
from. 

In a bit -parallel circuit the receiver uses a timing or clock 
pulse to signal the arrival of data. The clock contact shown in 

Fig. 2 is operated whenever a character is available. 
The synchronous transmission method is more sophisticated 

than the asynchronous mode. It assumes that the transmitter 
and receiver are being driven at identical clock rates and that the 
corresponding functions of each (bit generation by the trans- 

mitter and the detection of that bit by the receiver) occur at the 
same time. The clock rates of the transmitter and receiver are 
matched by the transmission of a timing pattern. These timing 
patterns are called synchronization (or sync) characters. 

In some systems during idle line time (when no data is ready 
for transmission), a continuous stream of sync characters is 

transmitted. In other systems, a fixed number of sync characters 
are sent immediately preceding the data characters. In all 
systems, the receiver does a bit -by -bit comparison of the 
incoming bit stream to the bit configuration of the sync charac- 
ter. When a match is detected, the receiver is said to be locked - 
on, and the data characters can be sent without additional timing 
information. The receiver can then distinguish between the indi- 
vidual bits of a data character because the position of the sync 
character has been established. 

In asynchronous transmission, timing information is included 
with each character. This timing overhead represents from 20% 

to almost 50% of the character time, depending on what code is 

being transmitted. Synchronous transmission has the advantage 
of handling its timing overhead with a few sync characters at the 
beginning of a message. This significantly reduces transmission 
overhead attributable to timing information. 

Transmission rates 
Digital data can be transmitted at many different speeds, and 

individual devices can frequently operate at two or more rates. 
These rates can be expressed as characters -per- second (CPS), 
words -per- minute (WPM) and baud or bits -per- second, the 
term baud is used interchangeably with bits -per- second. For bit - 
serial transmission, the meaning of characters -per- second is 

clear. For bit -parallel transmission, bits -per- second and charac- 
ters -per- second are equivalent because each bit requires a sepa- 
rate circuit. Bit -serial devices have a varying number of bits in 

each character, and transmission facilities are concerned with 
the maximum number of electrical transitions they are required 
to handle. Therefore, bit -serial devices and transmission limita- 
tions are expressed in terms of bits -per- second. 

To determine the transmission rate, we must first determine 
the number of bits contained in a transmitted character. This 
number is generally not equal to the number of bits that are 
required to define the character because transmission -overhead 
bits must be added. For example, the ASCII code requires only 
seven bits to define a character, but the synchronous transmitter 
adds a parity bit for error checking. Thus, transmitting the 
ASCII code over a synchronous data link requires eight bits- 
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per- character. The following formula can be used to compute 
the data rate on a synchronous link: 
Bits -per- second = characters -per- second X bits -per- character 

(data bits + parity bit). 
For asynchronous transmission, add the start and stop bits as 

well as a parity bit. If the start and stop bit times are equal to the 
character bit times, then 10 bit times (seven data bits + parity 
+ stop + start) are required to transmit an ASCII character. 
Actually, in asynchronous transmission the stop bit is frequently 
longer than the data bits. For example, an ASCII teletypewriter 
requires a stop bit that is equal to twice the length of a data bit, 
thus requiring 11 bit times to transmit a character. The Baudot 
(an older five -bit level code) teletypewriters generally require a 
stop bit that is equal in length to 1.42 bit times. Because of this 
difference between various asynchronous transmitters, the char- 
acter is expressed in terms of bit- lengths. This bit- length -per- 
character is called the unit code. For example, an ASCII code 
with a parity bit, a start bit and a stop bit equal in length to one 
data bit is a 10 unit code. A Baudot device with five data bits, a 
start bit, and a 1.42 unit stop bit form a 7.42 unit code. Table 1 

TABLE 1 -UNIT CODE FOR COMMON DEVICES 

Bell 
System 
Baudot 

TTY 
Western 

Union TTY 

10 
characters 

per 
second 

ASCII TTY 

30 
characters 

per 
second 
ASCII 

terminal 
Start 1 1 1 1 

Data bits 5 5 7 7 

Parity bits Not used Not used 1 1 

Stop 1.42 1 2 1 

Total unit 
code 7.42 7 11 10 

shows some common devices and representative code lengths. 
Using the unit code concept, the following formula de- 

termines the data rate for asynchronous circuits: 
Bits -per- second = characters -per- second X unit code. 

Communications interface 
The communications interface is the electrical connection 

between the computer and the communications equipment. The 
latter is generally a data set or modem. (A modem is a device 
that converts DC signals into AC signals suitable for transmis- 
sion over telephone circuits and then converts them back to DC 
signals for reception.) The computer equipment is either an I/O 
port or a terminal. 

It is fairly common for two pieces of computer equipment to 
be connected together. Although this does not fit into the strict 
definition of a communications interface, the definition can be 
stretched a little. The two pieces of connected equipment are 
generally called the data terminal equipment and the data 
communications equipment. Since the data terminal equipment 
will exist whether the terminal is connected to a communica- 
tions interface or to a computer, the terminal itself can be 
defined as the data terminal equipment. Data communications 
equipment refers to either the data equipment or the computer. 
In other words the data communications equipment will always 
refer to whatever it is that you are connecting to a terminal. 
Now that we have the hardest definition out of the way let's look 
at a couple of common interfaces. We'll see what they are, how 
they differ and how they are applied. 

Figure 4 shows a 20 mA (20 -mil) current -loop interface. The 
circuit has only two wires, with the earth commonly used in 
place of one wire. A mark condition or logic 1 is defined as a 
complete circuit; a space or logic 0 is an open circuit; and infor- 
mation is transmitted as is shown in Fig. 3. This circuit is the 
standard interface for teletypewriter devices. 

RECEIVER 

OC VOLTAGE 
SOURCE 

111111+ 

TRANSMITTER 

FIG. 4- 20-MIL CURRENT LOOP for serial data transmission. Some 
systems replace the return path with a common ground. This reduces the 
number of wires running between the transmitter and receiver to one. 

The other common interface is the Electronic Industries 
Association (EIA) No. RS- 232 -C. This interface is the most 
popular even though it predates integrated circuits and is there- 
fore not tailored to IC levels. The telephone companies use this 
standard as the interface with which their data sets are designed 
to operate. 

The RS -232 -C standard is defined in terms of voltage levels. 
A voltage from +3 to +15 is defined as a space or logic 0, and a 
voltage from -3 to -15 is defined as a mark or logic 1. The 
transmitter specifications are from +5 to +15 volts for a space, 
and -5 to -15 volts for a mark. This allows for noise and a loss 
of up to 2 volts in the circuit. 

A standard RS -232 -C communications circuit consists of a 
data path in both directions, a ground return and status and 

TABLE 2- STANDARD RS -232 -C PIN ASSIGNMENTS 

Pin No. Description Data direction 
1 Protective (chassis) ground 
2 Transmitted data From terminal 
3 Received data To terminal 
4 Request to send From terminal 
5 Clear to send To terminal 
6 Data set ready To terminal 
7 Signal ground 
8 Data carrier detect To terminal 

20 Data terminal ready From terminal 

control lines. Table 2 shows the standard pin assignments for the 
most common signals and the direction of data flow. Note that if 
a computer is directly connected to a terminal, it is necessary to 
alter some connections such as attaching the receive -data lead 
from the terminal to the transmit -data lead of the computer and 
vice versa. 

The protective ground is equivalent to the third pin on a 
standard household electrical outlet. It insures that the chassis 
potential of all the equipment is equal, which should result in a 
longer equipment life. It also eliminates possibly hazardous 
potential differences between chassis. Signal ground is used as 
the reference for all the interface levels. 

Transmitted data is the data that comes from the transmitter 
and is sent to a receiver; receive data is transmitted in the other 
direction, with the information to be displayed. 

All other RS -232 -C interface signals are for supervisory or 
control purposes. Some send information to the terminal, and 
others request information from the terminal. Data set ready 
signals the terminal that the communications equipment is 
powered up and ready. Data terminal ready indicates that the 
terminal is powered up and ready. 

The request to send and clear to send lines are used for 
handshaking between the terminal and data set. When the 
terminal wants to send data, it activates the request to send line 
and then waits for the communications equipment to activate 
the clear to send line before data is actually sent. This gives the 
data set time to turn on the transmit signal. The delay between 
request to send and clear to send is called line turnaround time 
and can vary between 0 and 200 ms. The actual delay is selected 
based on circuit characteristics and then set by the circuitry 
within the data set. R -E 
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AM -FM -CB 

Noise 
Interference 
In Mobile Rigs 

How To Gel Rid Of It 
Eliminating interference in mobile radios can be simple when 
you find the source. Here's how to find and get rid of most noise. JOSEPH J. CARR 

NOISE INTERFERENCE IS PERHAPS ONE OF THE MOST IRRITATING 

problems encountered when installing a mobile rig. Some noise 
problems seem so difficult to eliminate that many simply put up 
with the irritation, and accept it. However, most noise problems 
are relatively easy to solve, and are amenable to almost simplistic 
solutions. 

The first step in troubleshooting any mobile noise problem is 
to identify the types (notice the use of the plural form!) of noise 
present. Generally, noises come in bunches, each of which must 
be solved by a slightly different approach. Is it, for example, 
spark plug /ignition noise? Is it alternator whine? Or is it the 
sloshy- sounding tick of the gasoline level sensor in the fuel 
tank? You should not fall prey to the trap of assuming that only 
one form of noise is present, even when they sound enough alike 
to mask each other. 

Suppression methods 
Table 1 shows the most common types of noise in mobile 

broadcast and communications receivers, along with their 
recommended cures. Be aware, though, that many transceivers 
may not be able to use all of these techniques because of the high 
current demands of the transmitter. For example, if the L- 
section filter is used to suppress alternator whine, the recom- 
mended choke will have too high a resistance for a 100 -watt 
transmitter. In these cases, you could open the transceiver and 
insert the filter in the power- supply line feeding the receiver and 
thus leave the power- supply line feeding the transmitter circuits 
intact. If this is possible, it will also allow you to fuse the power - 
supply line feeding the receiver at a much lower current than the 
rating of the primary fuse for the transmitter. It has been known 
to happen, especially where solid -state receivers are used, that 
the receiver power supply could burn up rather spectacularly, 
yet the power- supply current would not blow the 25- to 50- 
ampere fuse needed to sustain the normal transmitter supply 
current. 

Also, be aware that some automobile manufacturers will have 
installed some suppression techniques that could be superior to 

those given in this article for specific automobile models. This is 
especially true for alternator whine or where a grounding or 
shielding problem in the vehicle has been detected. A call to the 
local automobile dealership or to the field- service department of 
the auto maker often yields rich information. 

The capacitor method of suppressing ignition noises works 
well on the old -fashioned Kettering coil /breaker -points type of 
ignition that is standard on almost all cars, but it may not work 

FIG. 1- IGNITION SYSTBN is the most dominant source of RF interfer- 
ence in automotive installations. Early amateur radie operators often 
used ignition coils from Modal -T cars as transmitters. 

or may cause damage to the newer solid -state ignition systems. 
In this case, contact the car manufacturer (either the car maker 
if it is O.E.M. equipment or the ignition manufacturer if it is an 
after -market product). 

The ignition system (shown in Fig. 1) is not the only source of 
spark -like interference. There are numerous small DC motors in 
your car that are often overlooked. One of the prime offenders is 
the motor (see Fig. 2) that drives the blower in the heating /air- 
conditioning system. 

Standard suppressors 
Some of the suppression techniques recommended (see Table 00 
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TABLE I 

SYMPTOM CAUSE CURE COMMENTS 

Popping static at a Ignition system Check for deteriorated Check antenna ground. 
regular rate. Varies resistance ignition wire. Bypass 
with engine RPM. capacitor from battery terminal 

of ignition coil to ground 
(0.5 -AF). 

High -pitched ragged Generator 0.1 to 0.5 -AF from armature Applicable only to 
howl. terminal to ground and /or older U.S. and some 

L- section filter at radio power imported cars. 
lead. Do not bypass field 
terminal. 

High -pitched, nearly "pure" Alternator Check car manufacturer's 
whistle. Varies with engine service manual. Install a 0.1 to 
RPM. 0.5 -AF capacitor at alternator 

and /or L- section filter at radio 
power lead. 

"Frying eggs" sound. Regulator Bypass input and output May also indicate a 
terminals of regulator to ground defective regulator. 
with 0.1 -AF capacitors. 

Popping (slow). Does not Gas gauge sender Bypass lead -in wire as close to Usually found under 
vary as engine RPM varies. unit. tank as possible. (0.5 -AF). carpet in trunk. Consult 

manufacturer's service 
manual. 

Popping sound as brake is Brake -light switch. 0.5 -AF across switch. 
depressed. 

Horn noise. Horn 0.5 -AF across horn winding. May be masked by 
sound of horn. 

Electrical motor whine. Does Motors 0.5 -AF across winding. 
not vary with engine RPM. 

Capacitor types: For AM radios, use only automotive -type bypass capacitors or coaxial types. For FM or CB radios, use only 
coaxial automotive bypass capacitors. 

FIG. 2- HEATER /AIR CONDITIONER BLOWERS and other DC motors are 
often overlooked as sources of noise. 

1) may already be installed in the car by the auto manufacturer, 
while you must add the others yourself. Note that vehicles 
equipped with only an AM radio may not have adequate bypass 
capacitors for high- frequency suppression, but many cars having 
AM /FM radios will have the correct capacitors. What is needed 
are coaxial bypass capacitors, such as those manufactured for 
amateur and CB use by Mallory and others. 

Ignition system suppression uses a 0.1- to 0.5 -0 capacitor 
across the primary side of the ignition coil and some resistance 
(approximately 10,000 ohms) in series with the spark plugs. Be 
absolutely sure to connect the capacitor to the battery terminal 
of the ignition coil (see Fig. 3) and not to the distributor termi- 
nal. (The distributor terminal of the coil is identified by the wire 
that runs to a grommet or connector on the side of the distribu- 

tor, while the wire on the battery terminal of the ignition coil 
seems to disappear into the car's main wiring harness.) Use a 
coaxial bypass capacitor, then disconnect and discard the 
existing AM suppression capacitor. 

The series resistance can take any of several forms. You 
could, for example, use copper ignition wires and then insert one 

BAIT i 

0.11.1F COAXIAL 
BYPASS 
CAPACTOR 

N 

TO DISTRIBUTOR 

10K ROTOR 

(SEE TEXT) 

IGNITION COIL 

DISTRIBUTOR -1 
BREAKER POINTS 

FIG. 3- KETTERING IGNITION SYSTEM was the most common before the 
electronic ignition system was introduced. Noise suppression involves 
addding a 0.1 -AF capacitor on the primary side of the ignition coil and 
some resistance in series with the spark plugs if the engine does not 
already have this resistance present. The series resistance can take the 
form of resistance -type ignition wires or barrel -type resistors that are 
Inserted in the spark plug wires. 

of those little black barrel- shaped noise- suppression resistors in 
the line. I do not recommend this method, however, because the 
resistor could work loose and leave you stranded in the middle of 
nowhere. The car manufacturers usually supply the vehicle with 
either radio resistance wires or resistor spark plugs. In the case 
of some imported cars, resistor inserts or caps that attach to the 
spark plug electrodes are installed. The resistance wire, used on 
most American cars, works well in suppressing spark plug noise, 
but has the habit of deteriorating every couple of years. It does, 
however, provide very credible suppression of spark plug 
noises! 
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Figure 4 shows how to mount the coaxial bypass capacitor to 
the alternator frame to reduce the high -pitched whistle -type 
interference. As in all noise suppression capacitor installations, 
it is critical to keep the leads between the capacitor and the 
alternator as short as possible. 

The correct terminal on the alternator (or generator if your 
car is older or imported) is the larger of the two terminals. This 
high- current terminal carries the charge to the battery. Do not 

ALTERNATOR 
OUTPUT 
TERMINAL 0.1 to 0.5µF 

COAXIAL 
CAPACITOR 

FIG. 4- ALTERNATOR WHINE is reduced by adding 0.1 to 0.5-µF coaxial 
capacitor to alternator as shown. Check with auto manufacturer for 
correct value or damage may result. To further reduce noise, an L- section 
fitter can also be added at the input power line feeding the radio. 

attach a capacitor to the smaller terminal, or damage may 
result. 

Also, check with the automobile manufacturer about the 
correct capacitor value for your particular car model. A value 
between 0.1 to 0.5 µF is usually recommended. However, there 
have been several cases reported where certain alternators have 
resonated with the added capacitance, and this resonant condi- 
tion resulted in alternator damage. It is better to check it out 
than not! 

In the "old days" when generators were used and the voltage 
regulator was a chattering bank of three high- current relays in a 

little black box, the recommended cure was a 0.1 -0* capacitor 
connected to both the battery and generator terminals of the 
regulator and a series R -C network with a short (less than 1 µs) 
time constant from the field terminal to ground. But this is no 

0.1µF COAXIAL 
CAPACITO R 

) BAT T 

oI 

VO LTAGE 
REGULATOR 

TO BATTERY 

0.1µF COAXIAL 
CAPACITOR 

SHORT PIECE 
OF BRAID 

REGULATOR 
MOUNTING 
SCREW 

VOLTAGE 
REGULATOR 

TO BATTERY 

a b 

FIG. 5-REGULATOR CAUSED NOISE is reduced by adding a 0.1 -µF 
coaxial capacitor in series with the battery terminal. Two possible 
methods for mounting the capacitor Is shown in a and á 

+14.4VOC ENGINE 
COMPARTMENT 

0.5µF COAXIAL 
/CAPACITO R ! 0.5µF COAXIAL 

CAPACITO R 

MOTOR 

PASSENGER 
COMPARTMENT 

FIREWALL 

a b 

FIG. I-DC MOTOR NOISE is reduced by adding 0.5-µF coaxial capacitor 
across motor winding as shown in a Possible mounting location is shown 
In b. 

longer the best advice. In modern cars, the regulator is either all 

solid -state or partially solid -state (the high- current pass element 
is a relay), so only a 0.1 -AF coaxial capacitor from the battery 
terminal to ground is required. 

Figure 5 shows two alternate methods for mounting the 
coaxial capacitor. Note that any existing AM suppression capac- 
itors must be removed prior to installing the coaxial capacitors. 
Figure 5 -a shows what can be termed the "common- sense" 
mounting method, while Fig. 5 -b shows a little more clever 
method if the mechanical construction of the regulator allows it. 

Most regulator terminals are threaded to accept a No. 10 -32 

machine screw to hold the wire, so use a Mallory bypass capac- 
itor that is similarly threaded. If only the female version is 

available, cut a No. 10 -32 stud from a machine screw. Be abso- 
lutely sure that the connection between the capacitor and the 
terminal is tight or problems will occur at high charging 
currents. Use a piece of battery grounding braid or the tinned 
shield from a RG -8 or RG -11 coaxial cable to ground the capac- 
itor body. Solder the end of the ground strap to the capacitor. 

Figure 6 shows the method for suppressing the noise from a 

small DC motor such as the heater /air- conditioner blower. The 
0.1 -µf coaxial capacitor must be mounted as close as possible to 

the motor, a feat that is a lot easier to write about than actually 
do in most cases! Also, be sure that the motor housing is well 

grounded; the antirattle compounds that are sometimes used 
often provide a good DC ground but a poor RF ground. 

Receiver defects 
Component failures can create a noise problem in a vehicle 

that is otherwise free of excessive interference. The most 
common problem is the failure of certain noise -suppression 
components in the power -input circuit to the receiver. 

Figure 7 shows a typical (well almost typical) power -input 

+14.4V 
FROM 
BATTERY 

TRANSCEIVER 
CHASSIS 

Cl 
180PF 

/(SPARK 
! PLATE) 

L1 
S1 

+13.8V +12.2V +8V 

TO HIGH- 
CURRENT 
XMTR 
SUPPLY 

FIG. 7- TYPICAL POWER -INPUT CIRCUIT to mobile radio M capacitors 
C1-C4 open up or if L1 should short, noise will enter the radio through the 
power supply line. 

100µF 

circuit to the receiver portion of a transceiver. Capacitor CI 
rarely opens up (if it is used at all) because it is a spark -plate 
capacitor that consists of two pieces of copper foil sandwiched 
across a small square of fishpaper insulator. But if capacitors 
C1 -C4 (especially capacitor C2) should open up, or if coil L1 

should short out without shorting to the chassis (in which case it 
would burn out the fuse), then noise will result. 

If the antenna input choke, or the lead from the antenna 
terminal on the transmit /receive relay, is placed parallel and 
beside the power -supply line from the battery, then there is a 

good chance that noise pulses will be picked up and cause 
interference in the RF amplifier. This type of noise problem, 
which incidentally is seen fairly often, is best corrected by either 
repositioning the antenna line or by placing it inside a shielded 
enclosure. 

The best way to determine whether the problem is in the radio 
is by substitution, although this is not the most practical way 
where amateur mobile installations are concerned. But if it is 

possible to temporarily install some other rig then try it. If there 
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is reduction in noise with the new rig (or, very rarely, the 
elimination of noise), then the problem is in the rig. 

Antenna and radio grounding 
Do not overlook the grounding connections for the antenna 

and the transceiver chassis as a possible cause of noise problems. 
The antenna should be checked by substituting it with a known 
good antenna. Although it is not resonant at the HF or VHF 
ham bands, you may use for test purposes only, an ordinary low - 
cost AM car -radio antenna. Attach the correct cable adapter 
and plug it into the transceiver antenna connector. Ground the 
base of the test antenna to a conductive chrome or bare steel 
fixture on the car -it is not usually necessary to mount the 
antenna. 

When checking ground connections, it is advisable not to rely 
on an ohmmeter because the readings can be highly misleading. 
Like the tube tester, if the reading indicates it is bad, then you 
better believe it, but if it indicates it is good, then it may still be 
bad. In the case of the antenna, if an ohmmeter indicates that 
the coaxial cable shield is open, then you have found the source 
of your trouble -not to mention transmitter tune -up problems. 
However, if the ohmmeter reads some low resistance, then you 
must make the substitution test to verify that the ground is the 
cause of the problem. 

Similarly, the radio chassis may look grounded to the DC 
power supply but to RF it actually might be at a sufficiently 
high impedance to produce a noise voltage high enough to 
interfere with reception. 

Modern automobiles frequently use a clay- or putty -like anti - 
rattle compound between the dashboard and the firewall. Noise 
may result if the dashboard and the firewall are used as the 
ground return for the transceiver's DC power supply. The solu- 
tion is to connect a heavy conductor between the radio chassis, 
the major dashboard braces and the firewall. Use either battery 
braid or an outer shield from a length of heavy coaxial cable. 

The problem of noise caused by poor chassis grounding has 
been compounded in recent years by the use of lock -mount 
brackets and antitheft consoles over the transmission hump. 
This type of mounting is particularly popular with CB'ers, but is 
also used in low -power HF and two -meter amateur rigs. 

Many less experienced mobile installers will use the coaxial 
cable shield as the DC ground return wire. This will not cause 
any DC- related problems unless the transmitter is a high -power 
unit that requires a large current from the supply circuit. It 
does, however, create potential noise problems because the RF 
impedance is quite high! If the radio has a ground wire, use it; if 
not, make one. 

If you use a slide mount, you should take special care of the 
copper -finger connectors that bring power to the set. As long as 
they are not corroded and have not lost their spring tension, they 
work well, but let them deteriorate and you will hear it in the 
loudspeaker! The best solution is to route the ground wire 
directly to the firewall, but if theft is a problem in your area, 
then be sure to maintain the connections on the slide mount. 

Antenna or power -line noise 
Once the radio chassis and antenna grounding have been 

attended to and eliminated as possible sources of the noise, the 
next consideration is whether the noise is entering via the 
antenna or the power line. To determine this, disconnect the 
antenna and note whether or not the noise level is reduced. 
Some amateurs seem to believe (erroneously) that the type of 
noise indicates how it enters the set. Ignition noise, especially, 
can enter the set by either the antenna or power line, and the 
proper corrective action for each is different. 

Antenna -related noise, for example, is often caused by the 
inadequate shielding action of the hood or body panels, or it can 
be caused by RF reradiation from the tailpipe of some other 
vehicle. Noise that enters on the power line, on the other hand, 
is often caused by the incorrect placement of the power cable 
itself, or by induction from another cable. 

It is good practice to take note of whether the car has recently 

been serviced, or has recently been returned from the body shop 
following accident repairs. Sometimes, the fiberglass and plastic 
components materials used to repair body damage, or an incor- 
rectly reinstalled antenna ground, can cause noise that did not 
exist before. For instance, in an actual case of a car with an all 
fiber glass body, the AM /FM radio has a great deal of motor 
noise that had not been there prior to repairs on the right rear - 
quarter panel. It turned out that the antenna ground to the 
tailpipe had not been reconnected, which was causing the 
interference. 

After the tune -up 
Another possible cause of a flare-up in motor noise is an 

improper motor tune -up job. If the noise occurs for the first 
time right after a tune -up, then suspect that something was 
wrong with the job. 

In some cases, I have discovered that the mechanic substi- 
tuted straight copper high- voltage wires for the resistance wires 
specified by the manufacturer. Use an ohmmeter to check 
whether the mechanic substituted the incorrect wire. First, 
check the wire from the high- voltage terminal on the coil to the 
center terminal on the distributor. If this wire does not have a 
resistance of several thousand ohms, then get back to that garage 
and have the mechanic install the correct spark -plug wires. 

It is equally important to check the wires if the noise has 
appeared gradually, and it has been 25,000 miles or two years 
since the high- voltage wires were last replaced. The carbon -wire 
filament used in these cables deteriorates after a while and to a 
point where internal arcing occurs. Besides causing rough 
engine idle, this will also cause radio -frequency interference in 
the radio receiver. 

A sure sign of deteriorated ignition cables is a low -speed 
popping noise that is most noticeable when the car is idling. This 
condition is caused by having one open -circuited spark plug. If 
you have ever observed the ignition waveforms of a multicy- 
linder engine with such a problem on an automotive oscillo- 
scope, then you probably saw the pulse amplitude on the 
offending cylinder go so high that it passed right off the top of 
the screen! 

Some amateurs operating in the low -frequency (75- meters, 
mostly) bands use a low -value RF choke in series with the 
receiver antenna line inside the transceiver cabinet. This RF 
choke is usually placed in the receiver side of the transmit/ 
receive relay circuit. Figure 8 shows an RF choke made up of a 

AMIDON 
T25 -2 CORE 

TO RE AMPLIFIER 

FIG. 8 -NOISE CAN ALSO BE REDUCED by placing an RF choke in series 
with the antenna line inside of the receiver. 

41-FROM ANTENNA JACK 

3 TURNS NO. 22 
PVC INSULATED 
HOOKUP WIRE 

few turns of No. 22 enameled wire wrapped around a red -core 
toroid. This technique can work as high as the 20 -meter band, 
and a colleague on mine claims that it works even into the 27- 
MHz Citizens band. However, inductance at the high end of the 
HF spectrum becomes appreciably reactive at those frequencies 
and will not only dull the noise -pulse spike but also impede the 
RF signal! 

Alternator whine is one of the most annoying forms of 
interference to mobile rigs. It usually enters through the power 
line and is difficult to suppress. It even affects two -meter rigs, 
(normally immune because of the remoteness of 144 -MHz from 
the stronger noise -pulse harmonics) because the whine pene- 
trates the audio stages. 

Figure 9 shows an L- section filter, long popular in the auto 
entertainment electronics market. The problem with using this 
filter is that the choke's high DC resistance will cause appre- 
ciable voltage drop when the transmitter is keyed. The choke is 

continued on page 114 
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ROUNDUP 

Unusual 
Electronic 

Clocks 
Part 2- Conclusion of the roundup covering 
electronic clocks designed for installation in wall 
and mantel cabinets. 

FRED BLECHMAN, K6UGT 

LAST MONTH WE INTRODUCED YOU TO 

the world of unusual electronic clocks - 
those electronic clocks housed in the 
more traditional cabinets and having such 
features as chimes and pendulums. Now 
let's complete the roundup. 

Heath 
The Electronic Clock Chimes is an 

accessory that fits into the cabinets of the 
Heath model GC -1195 floor and model 
GC-I197 shelf Super Clocks. It electron- 
ically synthesizes a natural, mechanical 
chime sound and reproduces the West- 
minster Chimes melody of London's Big 
Ben clock. The notes are the same as 
those first used on the clock in the 
University Church tower of St. Mary, 
Cambridge, England, and selected for the 
Victoria Clock Tower in the House of 
Parliament in 1859. There, the hour is 

still struck on the old bell, Big Ben, after 
the four famous musical phrases have 

FIRST QUARTER LORD THROUGH THIS HOUR, 
BE THOU OUR GUIDE 
SO, BY THY POWER 
NO FOOT SHALL SLIDE. 

HALF HOUR 

THREE QUARTERS 

FULL CHIME 

e . jAtn4 
FIG. 8- WESTMINSTER CHIMES MELODY is 
struck by several of these clocks. 

Pendulums 

Displays Chimes 
been played on the smaller bells. The 
music (Fig. 6) was inspired by a phrase 
from Handel's symphony "I Know That 
my Redeemer Liveth," and the words and 
music were arranged by William Crotch 
in 1793. 

Synthesization is the production and 
control of sound, including music, by 
duplicating the pitch, timbre and loud- 
ness contour. The pitch is the sound's 

HEATH GC -1197 Digital Shelf Clock may be 
used with Heath electronic clock chimes. 

dominant frequency, the timbre is its 
time -varying frequency spectrum and the 
loudness contour is its amplitude or mod- 
ulation envelope. Synthesis of the chime 
notes uses this principle. 

Each note frequency that is used in 

chime -note synthesis is generated by the 
note synthesizer and related to the other 
note frequencies by a multiple of 12/2. 
Therefore, there is a constant frequency 
change between each successive note, just 
as in a piano scale. This note -frequency 
relationship establishes what is known as 
an even -tempered scale. In this unit, the 
entire scale can be adjusted approximate- 
ly I t/: octaves with the pitch control, to 

transpose the tune into various musical 
keys. The pitch of these notes falls within 
the range of most clock chimes. 

Four notes sound on the quarter -hour, 
eight on the half -hour, twelve on the 
three -quarter hour, and the full 16 -note 
passage is sounded on the hour, followed 
by a monotone striking the number of 
hours. Actually, only five notes are 
used -four for the melody and one for 
the striking hour. A tick -tock sounds 
continuously, and controls are provided 
for volume, pitch and sound decay. 

It's easy to build 
Construction is straightforward and 

the Heath assembly manual, as usual, is 

DO -IT- YOURSELF case made from balsa wood. 
"Clock module" is LCD wristwatch. 

excellent. Twenty -two IC's, 24 diodes, 7 

transistors, a speaker and many other 
components fit onto a single 43/4 -inch X 

10 -inch PC board. Power and display 
segment signals are provided by the clock 
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in which this unit is installed via a 9 -pin 
connector and two clip leads. The display 
segments are decoded by the chimes elec- 
tronics to program the times, the tune 
and the hour -tone sound. Heath will not 
give you information on how to mate 
these chimes to any other clocks but their 
Super Clocks, and to use these chimes 
with any other clocks voids the chime 
warranty. 

The circuitry used in this unit involves 
advanced digital and musical theory, well 
beyond the scope of this article. If you're 
interested in specific details, write Heath 
for the price of the Electronic Clock 
Chimes Manual (Part No. 595- 1896 -02). 
Heath Company, Benton Harbor, MI 
49022. 

Sankyo 
The Sankyo model 803 AL is a digital 

alarm clock in a wooden case, and it 
features Westminster Chimes. Although 
the digits are driven electromechanically, 
electronics control the number of times 
the tune, which is played on a motor - 
driven music box, is repeated. The full 
16 -note Westminster Chimes tune, 
shown in Fig. 6, plus chords, takes 13 
seconds to play, and is switch -selectable 
at the beginning of every hour or at 
alarm -set time. It plays only once on the 
hour, but when the unit is set in the alarm 

SANKYO 803AL Digital 24-hour alarm West- 
minster Chimes clock. 

mode, the tune repeats five times. The 
control circuit uses an R C time constant 
to bypass a cam on the music -box drum 
that operates the cutoff switch. The time 
constant is set to complete its cycle 
during the fifth playing of the tune, after 
which the cam switch shuts off the 
circuit. A small motor drives the music 
box through a set of high -quality plastic 
gears. 

The digital display consists of four silk - 
screened translucent orange plastic 
drums on a common shaft, driven by a 
small 60 -Hz synchronous clock motor 
and the associated gears. A single 0- to 
60- second wheel turns once per minute. 
A 24 -hour alarm drum, which can be set 
in 10- minute intervals, trips a micros - 
witch to sound the chimes at the selected 
time. 

To set the time display, place an index 
finger in a depression in a knob on the 
side and turn the knob with your fingertip 
to activate the unit -minutes drum. You 
can go forward or backward; the other 
digits change sequence by means of 
molded tabs on their drums. A low -high 

switch sets the level of a single incandes- 
cent bulb that is used to light the display 
from within. 

A three -position switch selects chime 
operation- hourly, off or alarm. There is 

SANKYO 803AL. The digits are printed on 
translucent drums, driven by a clock motor. A 
single incandescent bulb lights the number 
drums from inside. The "chimes" are played by 
motor -driven music box. 

no sound on the quarter -hour, half -hour, 
or three -quarter hour. 

This unique and beautifully styled 
clock is ruggedly made and can be 
obtained from any Sankyo dealer. How- 
ever, it is not available in kit form. 
Sankyo Seiki (America) Inc., 149 Fifth 
Avenue, New York, NY 10010. 

Solid -State Time 
This Fosket- designed Electronic Pen- 

dulum Clock is intended as a mantelpiece 

SOLID -STATE TIME. Completed elegant maple 
mantel -style digital clock with swinging elec- 
tronic pendulum. Time exposure shows all pen- 
dulum LED's lighted. 

clock; it is over 10 inches wide and almost 
11 inches long. It comes complete with an 
early- American maple case, four lathe - 
turned spindles, a crown and two ruby 
lenses -a large one for viewing the time 
and a smaller one for viewing the pendu- 
lum. The pendulum electronics are so- 
phisticated but assembly is simple. In 
fact, the entire assembly of this clock is 
simple enough for a beginner. 

A completely preassembled Liton 
model LT -701 12 -hour clock module, 
with four large 0.7- inch -high bright 
digits and a blinking colon handles the 
timekeeping and display functions. A 
wall -plug transformer is used to supply 
power and the 60 -Hz input from the 117 - 
VAC line. The module processes the 60- 
Hz input to perform timekeeping with 
long -term accuracy. Pushbutton and tog- 
gle switches set the alarm and display 

times. An alarm buzzer was included in 
the kit we built, but it was necessary to 
add the circuitry shown in Fig. 7 to make 

+ 12V 
SOLID- 
STATE 
BUZZER 

UDD 

SECONDS T 
+ 10µF 

15V 

56 

'/2W 

0 0 o s o 0 0 o s s s o 
1 2 3 4 5 6 7 8 9 10 11 12 13 

FACE OF MODULE 

FIG. 7 -ALARM DRIVER and seconds display 
switch added to Solid -State Time's clock. 

SOLID -STATE TIME alarm buzzer is driven by a 
simple transistor circuit wind directly to clock 
module. 

the sound louder. (The components for 
this extra circuitry may be included in the 
kits being shipped by the time you read 
this article.) In addition, it was necessary 
to add a switch for displaying seconds, as 
shown in Fig. 7. 

The module and the switches are 
mounted on the back panel, with lots of 
room and accessibility. 

The pendulum 
The pendulum assembly is built onto a 

separate PC board that mounts on the 
inside front of the case and is connected 
to the clock module with only three wires. 
Figure 8 shows the physical layout of the 

a 

LED : 4 

15 
14 13 12 

2 1 
3 

9 
11 

FIG. 8- SOLID -STATE PENDULUM has minia- 
ture and jumbo LED's. 

pendulum, which consists of eight small 
LED's, wired so that both a small LED 
and a jumbo LED light simultaneously. A 
unique feature of this pendulum is that its 
rate of travel varies throughout its swing, 
the action closely simulating that of a real 
pendulum. This is accomplished by using 
a PROM (Programmable Read -Only 
Memory) furnished already programmed 
for this specific design. 
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Pendulum electronics 
Figure 9 shows the complete pendulum 

circuitry. The 60 -Hz signal coming from 
the AC line is slightly squared by resistor 
R1 and capacitor C3 and further squared 
by one inverter section of hex inverter 

60Hz IN 
o 

+ 
o 
9V 
TO 
12V 
o 

output pin of IC3 is affected by the 
incoming pulses. Note that pin 9 changes 
state every four pulses, creating a new 
address for the PROM. Also, note that 
diodes DI, D2, D3 and D4 (Fig. 9) hold 
the IC3 reset line low (until the 120th 

R4 
1002 

_L 

C2 -..- 
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COUNTS 

R3 
100K 

SHAPED 
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NOTE: 
EACH FOURTH NEGATIVE -GOING INPUT PULSE 
BINARY SEQUENCE. SEE FIGURE 10. 

FIG. 9- COMPLETE PENDULUM CIRCUITRY. 
counter and a PROM to light the LED pairs in a 

ICI. This 60 pulse -per- second signal is 

fed into IC3, a binary ripple counter. 
Each time the pulse at the input changes 
from positive to ground (negative -going 
pulse) the counter advances one count, 
and the output pins count up in binary 
code. All the output pins are not used; in 

this application, pin 9, which counts every 
fourth pulse, has the lowest count. Out- 
put pins 9, 6, 5, 4 and 3 are fed through 
inverters to address PROM IC2 to de- 
termine which pair of LED's will be 

turned on at any instant. A 74S288 
PROM is used, although a properly pro- 
grammed 8223 or 74188 might also 
work. 

Figure 10 shows how the state of each 

INPUT - SQUARED 60 Hz PULSES 

PIN 12 (NOT USED) 
STATE CHANGE EVERY PULSE 

PIN 11 (NOT USED) 
STATE CHANGE EVERY 2 PULSES 

PIN 9 

STATE CHANGE EVERY 4 PULSES 

PIN 6 

STATE CHANGE EVERY 8 PULSES 

PIN 5 

STATE CHANGE EVERY 16 PULSES 

PIN 4 

STATE CHANGE EVERY 32 PULSES 

PIN 3 

STATE CHANGE EVERY 64 PULSES 

0 

0 

0 

0 

0 

0 

o 

0 

?1/ 
Ba 

10// 2fJ/ 

B4O 

B2 

831 

11/// 3// 

12 // 4 // 
:.J 

15// 7 // 
B5 

It 

16/, 83,/ 
B7 O 11 

CAUSES ONE OUTPUT LINE TO GO POSITIVE IN 

The IO -Hz line waveform is processed by binary 
realistic sequence. 

pulse, at which time output pins 3, 4, 5 

and 6 are all high (64 + 32 + 16 + 8 = 
120). At that instant, since all the diodes 
are now blocked, the reset line goes high 
through resistors R3 and R4, and the 
counter starts back at 0. Now, since the 
output lines change state every fourth 
pulse, and it takes 120 pulses to reach 
reset, that means that 120 - 4 = 30 
"words" are formed in 120 pulses, or 2 

seconds. These words are different com- 
binations of highs and lows fed through 
five ICI inverters to address the PROM. 

Although no tick -tock or chimes are 
available with this unit, its construction, 
beautiful cabinet, alarm, seconds display 
and unique "programmed" pendulum 

20 PULSES 

GOES HI AT NEGATIVE GOING PULSE 32 

GOES HI AT NEGATIVE GOING PULSE 64 

FIG. 10- OUTPUT PULSES as related to input to binary counter 1C3. For example, output signal at pin 
9 changes state for every four input pulses on pin 1. 

make this a real conversation piece for the 
inexperienced builder. Solid -State Time, 
Box 2159, Dublin, CA 94566. 

Do- it- yourself digital wall clock 
Here's a simple idea that will cost you 

almost nothing (if you own a spare LCD 
wrist watch) and will create an unusual 
conversation piece or addition to your 
dollhouse! 

Figure 11 shows the front view (shown 

FIG. 11 -CLOCK PHOTO or drawing trom cata- 
log is basis for home -made cabinet. 

slightly smaller than half -size) of the 
Micro-Regulator, a microversion of the 
Regulator wall clock. You can use Fig. 
11 as a model or find a mail -order or 
clock -catalog color photograph that you 
prefer. Make sure the face is larger than 
your own watch. Mount the clock draw- 
ing or photo on a thin piece of cardboard, 
and make a rectangular cutout in the 
clock face to match the display portion of 

DO -IT- YOURSELF WALL CLOCK, actual clock 
fits easily into the palm of your hand. 

the watch you'll use. An LCD readout is 

best; since it's on all the time, there are no 
buttons to push. Make the "cabinet" 
from balsa wood and glue, using wood 
strips to hold the watch snugly in position 
against the inside of the watch face. 
Cover the sides and back of the cabinet 
with maple- or walnut- colored self- adher- 
ing vinyl, trim the vinyl with a razor blade 
and then hang it on the wall for all to 
see! 

No winding or time -setting is required, 
except when battery- changing time 
comes around once a year or so. You can 
carry this idea a little farther -with larg- 
er conventional or digital watches, digital 
clocks, and finally full -size Regulator 
designs with chimes, pendulums and tick - 
tock, but isn't that how this article 
began? R -E 
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About the CET Program 
In 1965, the National Electronics Service 

Dealers Association Incorporated (NESDA) 
developed the Certified Electricians Pro- 
gram. Since that time, it has become a 
highly accepted, widely publicized accom- 
plishment. Manufacturers have acknowl- 
edged and approved the program. The U.S. 
Department of Labor has recognized the 
importance of the CET plan. International 
Correspondence Schools, Division of In- 
Text, offers the CET test as a goal for their 
graduate electronic service /repair course 
students. Today, dozens of schools are 
using the CET exam as a standard by which 
to judge their curriculum content. The list 
of registered CET's includes radio station 
engineers, college professors, trade school 
instructors, military officers, electronic 
writers, electronics parts distributors, per- 
sonnel, manufacturers, representatives 
and top service technicians from every 
state, plus several foreign countries. 

The CET test is a multiple- choice exami- 
nation, offered to electronics technicians. 
Technicians who pass and show proof of 
four years' experience and /or schooling 
are awarded an internationally recognized 
certificate suitable for framing. 

A technician or student in electronics 
with less than four years' experience and/ 
or schooling may apply for the associate 
level exam, which may be administered by 
the Certification Administrator in his area 
or, under special circumstances, at his 
school. The exam is the basic electronics 
portion of the full CET exam and must be 
passed with a score of 75% or better. A 
successful Associate CET receives a wall 
certificate valid for four years or until the 
time he is eligible to take and pass the jour- 
neyman -level exam. 

A fully certified technician must pass an 
entire CET exam, which consists of the 
basic electronic portion plus any one or 
more of several journeyman exams. He 
must also have four or more years' experi- 
ence in electronics. The exams are avail- 
able or are being prepared in the areas of: 
Radio -TV (Consumer Electronics), Industri- 
al Electronics, Communications, Audio, 
MATV and Medical Electronics. 

You Can 
Qualifying is easy. Correct answers to a 

SINCE THE CET (CERTIFIED ELECTRONICS 
Technicians) program was started in 
1966 by the National Electronic Associ- 
ations, Inc. (NEA), over 10,000 CET 
certificates have been issued to electron- 
ics technicians. 

The purpose of the CET tests is to give 
qualified technicians international recog- 
nition and to upgrade the profession. All 
50 states and 16 foreign countries now 
have registered CET's. 

While the CET exam committee of 
ISCET ( /nternational Society of Certi- 
fied Electronics Technicians) is com- 
posed of instructors from colleges, voca- 
tional schools, high schools, and commer- 
cial educational institutions, it also in- 
cludes practicing service technicians. 
Thus, the exam is practical and valid for 
anyone in the electronic technology 
field. 

By far the largest number of CET's 
come from the service end of consumer 
electronics, which is appropriate since the 
most critical need for recognition of com- 
petency and achievement is in the con- 
sumer area. 

How to become a CET 
Four years of experience and /or 

schooling, plus passage (by 75% or bet- 
ter) of the written exam, are required of 
every prospective CET. Any combination 
of experience and schooling is acceptable. 
For instance, a technician could qualify 
by having had two years of vocational 
electronics study, plus one year of mili- 
tary electronics experience, plus one year 
of working for a TV -radio repair shop. 
Or, he could have had four years of on- 
the -job experience as a technician in 
industrial, communications, or any other 
area of electronics work. Correspondence 
courses count, and any time spent in 
work, such as in parts supply companies, 
the phone company, or electrical jobs, can 
help fulfill the time requirement. 

The written test consists of two sec- 
tions: The Associate Level section, which 

contains seventy -five questions, and any 
one of several Journeyman Options (an- 
other seventy -five questions). The asso- 
ciate level contains questions that are 
basic for any phase of electronics work; 
the journeyman option questions are 
more specifically slanted toward a partic- 
ular field of electronics. The option cate- 
gories you may take in addition to the 
associate -level section are: Consumer 
Electronics, Biomedical, Industrial, Au- 
dio, MATV and Communications. 

A technician with less than the re- 
quired four years of schooling and /or 
experience may take the associate -level 
part of the test only. Passing the associate 
level qualifies you for the associate CET 
certificate and wallet card, and allows you 
membership in ISCET. Once you have a 
total of four years' experience, you may 
take the remainder of the CET exam (an 
option of your choice) and can become a 
full CET. 

Preparing for the exam 
Since everyone has to take the associ- 

ate -level portion of the CET exam, let's 
take a look at some questions similar to 
those found in that portion. The Asso- 
ciate Level sections are: 

Section 1. Basic mathematics 
Section 2. DC circuits 
Section 3. AC circuits 
Section 4. Transistors and 

semiconductors 
Section 5. Electronic components 

and circuits 
Section 6. Test instruments 
Section 7. Tests and 

measurements 
Section 8. Troubleshooting and 

network analysis 

Section 1 questions, 
basic mathematics 

Here are 10 questions similar to those 
you will find in Section 1 of the Associate 
Level test. In the next article in this 
series, we will give the answers to these 
questions and provide 10 n are questions 
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Be A CET 
hundred or so questions in your specialty and you are in. 

for Section 2. Analyze each question 
carefully and take your time. Simply 
place a check mark next to the correct 
answer. 

1. Which statement is true regarding 
Fig. I. 

FIG. 1 

DICK GLASS 

3. A resistor dissipating 5 watts of pow- 
er with 1 mA of current flowing 
through it would be what value? 
( ) a. 5 ohms 
( ) b. 5000 ohms 
( ) c. 500,000 ohms 
( ) d. 5 megohms 

4. A resistor color -coded green, blue, 
red and another resistor coded yel- 
low, violet, red are connected in par - 

R2 allel. What is the equivalent resis- 
tance? 
( ) a. 2553 ohms 
( ) b. 2555 ohms 

a. the total resistance between 
A and B is equal to 
't/ R32 + (R1 - R2)2 
b. total current flow is through 
R3 

R1 + R2 
) c.RT= 

RI XR2 
d. if R1 is smaller than either 
R2 or R3, the current flow 
through R1 will be larger than 
through either R2 or R3 

2. Figure 2 

2 

10 o3 

FIG. 2 

a. could be a vector display of 
an electronic circuit's induc- 
tive, capacitive, and resistive 
impedances 
b. is equivalent to the formula, 
Z = VL2 +C2 
c. is equivalent to the formula, 
Z= ß/R2 +L2 +C2 
d. will mathematically equal 
zero if each leg (01, 02 and 03) 
is equal in impedance 

7. Two resistors dissipate 5 watts of 
power each and are connected in 
parallel. The same resistors connect- 
ed in series and dissipating 5 watts 
each would give a combined equiva- 
lent dissipation of: 
( ) a. 10 watts 
( ) b. 5 watts 
( ) c. 2.5 watts 
( ) d. 7.5 watts 

8. What is the wavelength (in meters) 
of a 300 -kHz radio wave? 
( ) a. 32.8 
( ) b. 3.28 

) c.10 
) d. 1000 

( ) c. 25,533 ohms ( 

( ) d. 2,555,330 ohms ( 

5. Which statement is true regarding 
Fig. 3? 

= 10 OHMS 

= 100 OHMS 

a. total capacitance equals 110 
ohms 
b. C2 is the smaller -value ca- 
pacitor 
c. total capacitive reactance is 
less than 10 ohms 
d. increasing the frequency will 
increase the reactance 

6. A transformer has a turns ratio of 
5:1. With 10 amps flowing in the 
primary, which of the following is 

true? 
( ) a. 5 amps is flowing in the 

secondary 
b. 10 amps is flowing in the 
secondary 
c. 2 amps is flowing in the 
secondary 
d. 50 amps is flowing in the 
secondary 

9. Increasing the wire size in a coil will 
have what effect? 
( ) a. decreases the inductance 
( ) b. increases the "Q" 
( ) c. increases the inductive reac- 

tance 
( ) d. increases the impedance 

10. In a series -resonant circuit, increas- 
ing the series resistance (R) will: 
( ) a. lower the resonant frequen- 

cy 
) b. raise the resonant frequency 

c. sharpen the frequency re- 
sponse curve 
d. broaden the frequency re- 
sponse curve 

( 
( 

( 

The next article in this series will 
review the correct and incorrect answers 
to the Section 1 questions and present 
Section 2 questions. Once you feel you 
are ready to take the Associate or Jour- 
neyman CET exam, write to ISCET, Ron 
Crow, CET, Executive Director, 3101/2 
Main St., Ames, IA 50010 (515 -232- 
4720). ISCET will send a listing of Certi- 
fication Administrators you can contact 
to take the test. CET study guides are 
also available from ISCET. R -E 
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hobby corner 

Part /I -A look at the various breadboarding and prototyping 
systems available (including a brand -new one) for building 
your own circuits from scratch. 

EARL "DOC" SAVAGE, K4SDS, HOBBY EDITOR 

LAST MONTH, WE LOOKED AT VARIOUS 
breadboards that are used to build and 
test your circuit after you've designed it. 
This month, we'll look at various proto- 
typing systems that are used to build the 
prototype. 

Prototyping boards 
After your circuit has been thoroughly 

developed and tested on your breadboard, 
the next step is usually to hard -wire it. 
Even if you plan to build the circuit on a 
dedicated PC board ultimately, it is often 
advisable to construct a prototype for 
immediate use and further testing. There 
are a number of prototype systems you 
can use. Table 2 summarizes the charac- 
teristics of several prototyping systems. 
In this table the column marked "Densi- 
ty" indicates how closely components can 
be packed on the boards. Some universal 
PC boards have the highest potential 
density (can hold more components in a 
small area). Note that, as in the case of 
breadboarding systems, some of these 
system components are also interchange- 
able. 

The DeC system has introduced two 
innovations to prototyping: The first is 
the manner in which components are 
attached to the boards, which are called 
Blob- Boards. These boards are not 
drilled but the copper strips are heavily 
"roller- tinned." To attach a component, 
you simply hold a lead on the strip where 
it is to be fastened and use your soldering 
iron to deposit a blob of solder at that 
point. When the solder blob cools and 
hardens, the lead is electrically and me- 
chanically attached. For best results, fol- 
low the recommended procedure of tin- 
ning each lead before soldering it to the 
board. The speed of the DeC system is 
shown in Table 2 and is classified as 
Medium because of the time required to 
tin the leads, but this system does make 
for a more dependable connection. 

Note that it is equally easy to remove a 
component from a Blob- Board. Just 
touch the blob with a hot iron and pull the 
lead away. It is so easy to change compo- 
nents, in fact, that the manufacturer 
recommends that they be used in circuit 
design and development. And, indeed, 
they can be used in this manner with the 

TABLE II- PROTOTYPING CHARACTERISTICS 

Manufacturer Pattern Index Density 

Method 
of 

Wiring 

Circuit 
Element 

Component 
Socket 

Speed 
of 

Use 
Sta- 
bility 

Ease 
of 

Change 
Re- 

quired 

Can 
Be 

Used 

OK Machine 
& Tool 
Corp. 

3455 Conner 
St. 

Bronx, NY 
10475 

.1 X .1- 
in. 

Universal 
PC 
boards 

No Medium 
to 
high 

Wire- 
wrap 

Good 
to fair 

Good 
to fair 

Yes Medium 
to high 

Saxton 
Products, 
Inc. 

215 N. Rte. 
303 

Congers, NY 
10920 

Several 
types 

Yes Low to 
medi- 
um 

Solder Good Good No Yes Medium 

Vector Elec- 
tronic Co., 
Inc. 

12460 Glad- 
stone Ave. 

Sylmar, CA 
91342 

.1 X .1- 
in. 

Plain & 
Univer- 
sal PC 
boards 

Some Low 
to 
high 

1 

l rad. 
solder 

Good Poor No Yes Slow 

Wire- 
wrap 

Good 
to fair 

Good 
to fair 

Yes Medium 
to high 

Vero Elec- 
tronics, Inc. 

171 Bridge 
Rd. 

Hauppauge, 
NY 11787 

.1 X .1- 
in. 

Universal 
PC 
boards 

No Low 
to 
high 

Pen- 
wire 

Good 
to fair 

Fair No Yes High 

advantage of having a prototype imme- 
diately when you finish. However, this 
method is more time -consuming than us- 
ing a breadboard, and the overall con- 
struction time will be greater unless the 
circuit is retatively simple and few 
changes have to be made. 

BLOB -BOARDS with prototype circuits built on 
them. 

The second DeC system innovation 
involves the foil patterns of the Blob - 
Boards. These foil patterns are exactly 
like the bus structure of the various types 
of breadboarding DeC's. In addition, they 
are indexed identically! This makes it 
simple to transfer a circuit from DeC to 
Blob- Board -a lead is brought out from 
tie point D10 on the DeC and attached to 
D10 on the Blob- Board. The price you 
pay for this simplicity, however, is that 
you cannot have a high- density board. 

Blob- Boards are available in various 
sizes, capacities and in configurations 
other than those that match the DeC's. 
There is a straight matrix board. Of 
special interest is the BCB2, which has a 
configuration and index identical to that 
of the Continental Specialties Experi- 
mentor breadboard sockets. The BCB2 
also matches some of the AP Products 
and E & L sockets, although these sock- 
ets are not indexed. 

The remaining prototyping systems 
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(OK, Vector and Vero) are based on 
perforated .1 X .1 -inch boards. Each 
system contains universal PC boards in 

various sizes, shapes and foil patterns. 
Vector also makes a plain perforated 
board without copper. 

Wiring methods 
In using any of these systems, the 

hobbyist must choose the best wiring 
method for each project. This should be 
given careful thought so we'll look at 
them in some detail. The methods are 
traditional wiring, wire- wrapping and 
pen- wiring. 

Traditional wiring hardly needs ex- 
plaining. For years we have been using 
this technique: Cut the wire, strip and 
bend the ends, squeeze them around the 
connections using needle -nose pliers, 
then solder. This old tried -and -true meth- 
od, however, makes inefficient use of 
space, time and effort. There are better 
and more efficient methods for most 
modern circuits. However, some circuits 
require a heavier gauge wire than is 

normally available to the hobbyist in pen - 
wiring and wire -wrapping. Therefore, 
you should continue using traditional wir- 
ing for those circuits that carry a larger 
current, such as power supplies and 
buses, tube circuits and the like. 

VERO WIRE -WRAP TERMINALS. 

In the wire -wrapping technique, con- 
nections are made by simply wrapping 
wire ends around rectangular pins or 
terminals. An inexpensive special wire - 
wrapping tool insures a tight wrap and a 
good electrical and physical bond.The 
actual wrapping is very fast, but the speed 
is rated as medium to high because pins 
with rectangular cross -sections must be 
provided 

VERO IC SOCKETS; wire -wrap and solder ver- 
sions. 

TABLE III -PROTOTYPE WIRING SELECTION 

Wiring Method When To Use 

Traditional: cut, 
strip and solder 

Circuits carrying heavy currents; except for power supplies 
and buses, AF and RF final amplifiers, tube circuits. 

Wire -wrap Absolute maximum density required. 
Circuit element(s) that are especially heat sensitive. 
Wrap terminals can be provided for all (or most) 

connections. 
Many circuit changes are anticipated. 

Pen -wire Minimum board or component thickness required. 
Use of sockets is impractical. 
All other cases. 

Of course, sockets and the like are 
readily available with wrap -pins (tails), 
but capacitors, resistors, etc., are not. 
You cannot wire -wrap on round pins or 
leads because there are no sharp corners 
to bite into the wire to produce a depend- 
able low- resistance connection. There are 
three ways to provide wrap terminals: 
using wire -wrap sockets for the direct 
insertion of DIP's, transistors, etc.; wire - 
wrap sockets for the direct insertion of 
DIP "headers" (these have solder termi- 
nals on one side and pins on the other side 
that are inserted into a DIP socket) to 
which components have been soldered; 
and board feed -through pins with wrap - 
tails on one end and solder terminals on 
the other. 

Every connection that does not have a 

proper terminal must be soldered. If 
there are a great many connections, the 
primary benefit of wire -wrapping is de- 
feated, and you should probably use the 
pen -wiring method. 

For old timers (like me) with an innate 
mistrust of anything that is not nailed 
down and well soldered, here are a few 
facts about wire -wrapping. First, you can 
inspect a wire -wrap connection visually 
for quality; if it looks all right, it is good. 
Second, a good wire -wrap connection is 

more dependable electrically than a good - 
looking solder joint; its resistance is as 
low and usually lower than that afforded 
by soldering. Finally and most surprising, 
a good wire -wrap connection is more 
stable mechanically than a good solder 
joint, especially in the case of a modified 
wrap in which the first turn or so is made 
with the insulated part of the wire. And 
you may be interested to know that wire - 
wrapping is not new - it was developed 
by Bell Laboratories some 30 years ago 
and has been time- tested. Now, we old 
hands can use wire -wrapping without that 
nagging worry that it just couldn't possi- 
bly hold up! 

Because wrapped connections are 
readily unwrapped, they can be changed 
more easily than solder joints. In most 
cases, the same tool can be used for both 
wrapping operations. The price of wire - 
wrap tools manufactured by OK Machine 
and Tool Corporation ranges from about 
$6 for a simple manual model with a 

built -in stripper to $35 for an electrically 
driven unit. 

Most wire -wrap systems require that 
you cut wire to length and end -strip it 

before wrapping. Furthermore, one indi- 
vidual wire is required between each two 
connections. Vector's Slit -N -Wrap wire - 
wrap tool automatically overcomes both 
of these problems. 

The Slit -N -Wrap has a built -in device 
that slits the insulation as the wrap is 
being made. In addition, the tool holds a 

roll of wire and feeds it out as you move 
from one connection to another. This can 
save a great deal of time because the wire 
does not have to be cut and stripped and 
because you can make daisy -chain con- 
nections; you can start at one joint, move 
to a second and, using the same contin- 
uous piece of wire, proceed to a third 
connection, and so on. 

Vector's Slit -N -Wrap manual tool is 

available in a kit with wire, an accessory 
knife for about $25. An electrically 
driven model costs $75. 

If you use the cut -and -strip method of 
wire -wrapping, you can save some time 
and effort two ways. First, there are kits 
available containing precut and pre - 
stripped wires of many lengths and col- 
ors. Second, OK Machine and Tool Corp. 
produces a good wire dispenser with a 

built -in cutter and stripper ($3.50 with 
wire). Not to be overlooked is the advan- 
tage that the dispenser retains the wire on 
the spool until you are ready for it. 

Pen -wiring, the third wiring process, is 

especially useful in prototyping, and may- 
be one the hobbyist will prefer. It is quick 
and easy, and no special posts or termi- 
nals are needed, although you can obtain 
some handy ones for board feed -through 
and the like. The pen -wiring process uses 
a pen -like device that holds a small spool 
of wire on the upper end. The wire is fed 
down through the body of the tool and 
out the pointed tip. 

In using the pen -wiring technique, just 
move the point around a terminal or lead 
(round, square or whatever) to make two 

.or three turns of the wire. Trail the wire 
out to the next joint, make two or three 
turns and, then, proceed on to the next 
joint in daisy -chain fashion. In the pro- 
cess, the insulation is not removed from 
the wire. In fact, the insulation should 
not be removed because it is made of a 
special composition that causes it to be 

continued on page 105 
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BUYING GUIDE 

HISTORICALLY, HIGH -POWERED SOUND RE- 
inforcement loudspeaker systems have 
been heavy and large. Not only are these 
speakers difficult to transport, they also 
require special skills for permanent 
mounting. Lately, however, smaller, more 
compact systems are displacing these gi- 
ant systems. The smaller speakers can 
handle reasonable amounts of power 
while being easy for one person to operate 
and transport. 

How can you recognize a compact 
sound reinforcement speaker system? 
Certain characteristics are self -evident. 
First, you should be able to carry the 
speaker yourself. This places upper limits 
for size and weight in the vicinity of 0.1 
cubic meters (3.5 cubic feet) and 20 kilo- 
grams (44 pounds), although I'm sure 
most readers can carry more than this. 
Second, the speaker should deliver high 
sound -pressure levels, i.e., 105 dB to 110 
dB at 3 meters (10 feet). Finally, you 
should be able to plug the speaker into a 
medium -size power amplifier (100 watts 
into 8 ohms) without sending woofer - 
cone fragments into the front row. In 
short, the compact sound reinforcement 
speaker system closes the gap between 
the home hi -fi speaker and the big sound 
reinforcement speaker. 

Now that you know some of the sys- 
tem's basic characteristics, you may ask 
why they are gaining in popularity. Trav- 
eling musicians find the portability a 
genuine asset. Small speaker systems 
eliminate having to wrestle big boxes 
through narrow doorways and up and 
down stairs. And when it's time to go 
home, compact speakers do not need to be 
transported by a van or station wagon. 

Sound installers find the speakers' 
compact size very convenient for mount- 
ing in small auditoriums, churches and 
lounges. Even in large auditoriums, the 

The following article was written while the 
author was a Senior Development Engineer at 
Shure Brothers Inc., Evanston, IL. 

Compact 
Speakers 

compact speaker works well in a distrib- 
uted system. The small size also works 
well in a discotheque system, although a 
low- frequency equalizer should be used 
to provide more thump in the low end. In 
total, the compact system provides added 
flexibility when you must tailor the sound 
to a particular room. 

The flexibility of compact systems be- 
comes apparent again if stacking is de- 
sired. Stacking -placing one speaker on 
top of another -increases the horizontal 
penetration and spread of a sound system 
while reducing vertical radiation. Column 
speaker systems have used this principle 
effectively for years. 

Frequency response 
The first consideration when you buy a 

speaker, whether it be for hi -fi or sound 
reinforcement, is the system's frequency 
response. Flat- amplitude response over 
the entire audio range is usually the goal. 
However, in a compact system, response 
to the extreme lows and highs at high 
power levels does not come inexpensively. 
So, let's take a look at the first tradeoff. 

For low frequencies, the speaker -sys- 
tem designer reaches a compromise by 
juggling amplitude, efficiency, box vol- 
ume and cost factors. Often distortion 
and power handling play a role in this 
compromise. Figure 1 shows the results 

+6 

-12 

-18 
C 

20Hz 30 40 50 70 

FREQUENCY 
100 150 250Hz 

FIG. 1- FREQUENCY RESPONSE can be tailored to different needs. Speaker system A has the best 
bass response but provides a lower overall output. Speaker system C has a much higher overall 
output but at a sacrifice in bass response. 

If these features are attractive to the 
speaker buyer, how does he choose the 
compact system best for him? The an- 
swer, quite logically, depends on an hon- 
est appraisal of his needs and budget. 
Every feature, or the quality of every 
feature, has its cost, which may be in 
dollars and cents or in performance trade- 
offs. The following discussion will exam- 
ine how all these factors interrelate. 

of three design approaches, each using 
the same enclosure volume. The examples 
are intended to be general, but it should 
be noted that a ported cabinet gives the 
designer extra flexibility over a closed 
cabinet. A port allows the cabinet to be 
tuned for more low -end response, given a 
particular driver. 

The designer of system "A" chose a 3- 
dB -down (half -power) frequency at 50 
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Compact professional speakers fill the gap between 
hi -fi speakers and cumbersome full-size pro speakers. 

Here's what you should know before you buy. 

Hz. However, since a compact system 
was designed, he could not use a large 
cabinet to achieve the desired response; 
instead he used a woofer with a low reso- 
nance frequency. Unfortunately (and 
here is the tradeoff), to achieve that low 

resonance frequency, some potential 
woofer efficiency was sacrificed. 

The designer of system "B" has taken 
the opposite approach to system "A." 
Instead of 50 Hz, the 3 -dB -down fre- 
quency is 100 Hz, the result of this sacri- 
fice being a 6 -dB higher level at 200 Hz. 

The designer of system "C" has taken a 

completely different approach. Many 
woofers are used to achieve good power 
handling. However, with many woofers in 

the same box, each one adds less volume 
and, consequently, the low- frequency re- 
sponse suffers. However, with good pow- 
er handling, an equalizer for boosting the 
bass plus a higher -powered amplifier can 
restore the low end. 

Once the speaker is on the market, you 
must consider the tradeoffs. If you like a 

deep low end and possess a good -size 
amplifier, system "A" will probably fit 

the bill. On the other hand, if amplifier 
power is at a premium or high sound - 
pressure level is needed, system "B" will 

be a better choice. And if small cabinet 
size is a must, while amplifier power 
comes easy, system "C" is the best 
option. 

A number of factors go into the low - 

frequency melting pot. You should pick 
the product that has the best mix of 
factors for your needs and budget. And 
when you look at the budget, don't forget 
that extra amplifier watts cost more mon- 
ey. 

What should you look for next in high - 
frequency performance? Should it be flat 

response and high efficiency? The answer 
is a qualified "yes." 

Flat- amplitude response at the high 
end is usually desirable. However, a room 
that is acoustically bright (with hard 

RONALD J. BREY* 

floors and walls) requires a reduced high 
end for listener comfort. A compact sys- 

tem should have some means of attenua- 
ting the high frequencies, whether it be a 

potentiometer, a switch, or an equalizer. 
And if a speaker has a high- frequency 
level control, don't be afraid to move it 

from the flat position. 
Tweeter efficiency for compact sound 

reinforcement systems is usually no prob- 
lem. Woofer efficiency is usually harder 
to achieve, so tweeters are often padded 
down to the level of the woofer. 

shorter distances in a wider arc. The 
reason for the difference is shown in Fig. 
2. To cover the same width at a closer 
distance, the speaker shown in Fig. 2 -a 

has to have a wider high- frequency cov- 
erage angle than the speaker shown in 

Fig. 2 -b. 
Such a wide polar response also works 

well in stage monitoring in case a per- 
former wishes to move around during a 

performance. Although monitors with a 

narrow coverage angle are sometimes 
needed, they require the performer to 
stay in one location in order to hear 
himself properly. 

The wide polar response for a compact 
system is easily achieved at low frequen- 
cies because of the long wavelengths. As a 

rule of thumb, a direct radiator (cone) 
loudspeaker is essentially nondirectional 
until the wavelength becomes shorter 
than three times its diameter.' This, in 

turn, means that special methods are 
often needed to achieve wide polar re- 
sponse at high frequencies. 

Two such methods for broadening 
high- frequency polar response are by us- 
ing an acoustic lens or multiple drivers 
facing different directions. The acoustic 
lens, which can take many shapes, slows 
wave propagation near the edges of a 

tweeter opening to obtain a circular wave - 
front with wider polar response.' The 
multiple- driver method takes narrow - 
beam tweeters and, through careful 
placement, collectively achieves a wider 
polar response. If the tweeters are not 
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FIG. 2 -WIDE POLAR RESPONSE enables speaker to cover greater area from a shorter distance as 

shown in a Narrow polar response requires greater distance between speaker and audience to cover 

same area as shown in b. 

Polar response 
One important difference between the 

compact sound reinforcement speaker 
and the larger speakers is in polar re- 

sponse. A big sound reinforcement speak- 
er is often designed to project long 
distances in a narrow arc, while the com- 
pact speaker is usually designed to cover 

carefully positioned, the collective polar 
response may be narrower rather than 
broader than a single speaker. 

A straightforward method of achieving 
wide high - frequency polar response is by 
using a horn. A few designs use a sectoral 
horn (see Fig. 3). The side walls of the 
horn define the horizontal pattern, so a 
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shop around. 

When you do,you'll probably pick CIE. 
You can't afford to settle for 

less when it comes to something like 
electronics training that could 

affect your whole life. 
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When you shop around for 
tires, you look for a bar- 

gain. After all, if it's the same 
brand, better price -why not 
save money? 

Education's different. 
There's no such thing as "same 
brand." No two schools are 
alike. And, once you've made 
your choice, the training you 
get stays with you for the rest 
of your life. 

So, shop around for your 
training. Not for the bargain. 
For the best. Thorough, profes- 
sional training to help give you 
pride and confidence. 

* * 
If you talked to some of our 

graduates, chances are you'd 
find a lot of them shopped 
around for their training. They 
pretty much knew what was 
available. And they picked CIE 
as number one. 
Why you should 
shop around yourself. 

We hope you'll shop around. 
Because, frankly, CIE isn't for 
everyone. 

There are other options 
for the hobbyist. If you're the 
ambitious type -with serious 
career goals in electronics - 
take a close look at what 
we've planned for you at CIE. 

What you should look 
for first. 

Part of what makes elec- 
tronics so interesting is it's 
based on scientific discoveries - on ideas! So the first thing to 
look for is a program that starts 
with ideas and builds on them! 

That's what happens with 
CIE's Auto -Programmed® 
Lessons. Each lesson takes one 
or two principles and helps you 
master them- before you 
start using them! 
How practical 
is the training? 

This is the next big impor- 
tant question. After all, your 
career will be built on what you 
can do - and on how 
well you do it. 

Here are 
ways some 
of CIE's 
trouble- 
shooting 
programs 
help you get 
your "hands -on" 
training .. . 

With CIE's 
Experimental 
Electronics 
Laboratory... 

you learn and review the basics - 
perform dozens of experiments. 
Plus, you use a 3 -in -1 precision 
Multimeter to learn testing, 
checking, analyzing! 

When you build your 
own 5 MHz Triggered- 
Sweep, Solid-State Oscil- 
loscope you take your first 
real professional step. You use 
it as a doctor uses an X -ray 
machine -to "read" waveform 
patterns ... lock them in .. . 

study, understand and inter- 
pret them! 

When you get your 
Zenith 19 -inch Di onal 
Solid -State Color you 

simply this: 
All this training takes 

effort. But you'll enjoy it. And 
it's a real plus for a trouble- 
shooting career! 
Do you prepare for 
your FCC License? 

Avoid regrets later. Check 
this out before you enroll in 
any program. 

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

More than half of CIE's 
courses prepare you for the 
government- administered FCC 
License exam. In continuing 
surveys, nearly 4 out of 5 CIE 
graduates who take the exam 
get their Licenses! 
Shop around ... but send 
for CIE's free school 
catalog first: 

Mail the card. If it's gone, 
cut out and mail the coupon. If 

you prefer to write, men- 
tion the name and date 
of this magazine. We'll 
send you a copy of CIE's 
FREE school catalog - 
plus a complete pack- 
age of independent 

home study information! 
For your convenience, 
we'll try to have a repre- 
sentative contact you to 
answer your questions. 
Mail the card or coupon - 
or write: CIE, 1776 East 
17th St., Cleveland, 

OH 44114. 

Pattern simulated . 
apply your new skills to some 
real on-the-job-type trouble- 
shooting! You learn to trace 
signal flow... locate malfunc- 
tions ... restore perfect operat- 
ing standards -just as with any 
sophisticated electronics 
equipment! 

When 
you work with a completely 

Solid -State Color 
Bar Generator- 
actually a TV signal 
transmitter -you study 

up to ten different 
patterns on your TV 

screen ... explore digi- 
tal logic circuits ... observe 

the action of a crystal -con- 
trolled oscillator! 

Of course, CIE offers a 
more advanced training pro- 
gram, too. But the main point is 

uBlBl --- E 
- -- 

Cleveland Institute 
of Electronics, Inc. , C' 

17715 East 17th street. Cleveland, Ohio 44114 
Acer.dd.d Member National Home Study Council 

YES ... I'm shopping around 
for the right kind of career training 
in electronics troubleshooting - and 
CIE sounds well worth looking into. 
Please send me my FREE CIE school 
catalog - including details about 
troubleshooting courses -plus my 
FREE package of home study 
information! RE-84 

Print Name 

Address Apt 

City 

State __ Zip 

Age Phone 
(area code) 

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

Mail today: 
co 
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120° angle between the side walls will 
create a 120° horizontal pattern. This 
horizontal pattern will generally hold un- 
til the very high frequency range, de- 
pending on the horn dimensions. A few 
words of caution -the vertical pattern of 
the sectoral horn varies with the frequen- 

FIG. 3 -SIDE WALLS OF HORN define horizon- 
tal radiation pattern while top and bottom walls 
define vertical radiation pattern. 

cy and decreases with increasing frequen- 
cy, so that a horizontal orientation of the 
horn is generally preferred. Such horns 
should not, however, be confused with 
many presently on the market that have a 
marked flare in the side, top and bottom 
walls. At high frequencies, these horns 
show a definite narrowing of both the 
horizontal and vertical polar patterns. 

Power handling 
Power handling for compact systems is 

usually more of a problem for the tweet- 
ers than the woofers. Although most 
manufacturers supply a high- frequency 
or system power- handling specification, 
you should be aware that no standard 
exists for power handling. Manufacturers 
differ in their power -handling measure- 
ment philosophies. For example, some 
believe that a good power test is a 100 - 
hour speaker system performance test 
without failure or degradation. The test 
signal consists of a tape recording of 
various representative live performances 
in conjunction with a power amplifier 
driven into peak clipping typical of the 
loudspeaker application.' The nominal 
impedance of the speaker system and the 
amplifier output voltage at clipping de- 
termines the power rating. It is felt that 
this test simulates actual use better than 
sinewaves, swept sinewaves or pink noise, 
and that it is important to know the power 
rating of the largest power amplifier that 
can be used with the loudspeaker system. 
Other manufacturers prefer the latter 
measurement signals, and can make a 
good case for using them. Depending on 
the measurement method, the results can 
vary significantly. 

Where does this leave you as a poten- 
tial customer? You can either accept the 
manufacturer's rating or rely on word -of- 
mouth from other users. In any case, you 
should not exceed the manufacturer's 
suggested maximum amplifier power rat- 
ing (if it is given) for the speaker, even 

though precautions such as fuses may 
prevent speaker damage. Then, if a pow- 
er- handling catastrophe occurs, you can 
approach the manufacturer with a legiti- 
mate complaint. But, if you hook up a 
speaker rated at 100 watts to a 200 -watt 
amplifier, don't expect much sympathy 
from the manufacturer (although you 
may get some anyway)! 

Sensitivity 
Since high sound -pressure levels 

(SPL's) are one goal of compact sound 
reinforcement speaker systems, you may 
be concerned with how large an amplifier 
is needed to achieve those levels. The 
answer is provided by the speaker system 
efficiency, which is the acoustical power 
output of the system versus electrical 
power input into the system. Because 
efficiency is usually difficult and time - 
consuming to measure, on -axis sensitivity 
is specified instead. 

EIA sensitivities are 42 dB and 48 dB, 
respectively, a 6 -dB difference. For every 
3 -dB decrease in sensitivity, twice the 
power is needed to obtain the same SPL. 
So the 6 -dB difference means the speaker 
with the lower sensitivity requires four 
times the amplifier power to achieve the 
same SPL. Four times the amplifier pow- 
er (for instance, going from a 50 -watt 
amplifier to a 200 -watt amplifier) trans- 
lates into quite a few dollars and a lot of 
weight. 

Speaker enclosures 
When you have narrowed your choice 

of compact speakers down to a few on the 
basis of their acoustic properties, you 
should look at their construction. You 
probably want the speaker to look good 
and at the same time provide reliable 
service. Additionally, you may want some 
convenience items for mounting and car- 
rying. 

TABLE 1- CONVERSION FACTORS to change other sensitivity ratings to EIA. 

DISTANCE CONVERSION VALUES POWER CONVERSION VALUES 

Distance Subtract dB Power (watts) Subtract dB 

3 feet 20.0 0.01 10.0 

1 meter 19.2 0.1 20.0 

4 feet 17.5 0.5 27.0 

6 feet 14.0 1.0 30.0 

2 meters 13.2 1.5 31.8 

3 meters 9.7 2.0 33.0 

10 feet 9.5 4.0 36.0 

15 feet 6.0 10.0 40.0 

5 meters 5.2 25.0 44.0 

20 feet 3.5 50.0 47.0 

Example: Given 95.5 -dB SPL at 4 feet, 1 -watt input. 
EIA equivalent = 95.5 -17.5 (distance conversion) - 30 (power conversion) = 48 -dB 
SPL. 

On -axis sensitivity relates the SPL pro- 
duced at a certain distance by a speaker 
system to electrical power input. Many 
manufacturers specify EIA (Electronic 
Industries Association) sensitivity, which 
is measured at 9.2 meters (30 feet) with 
an electrical input of 1 mW. Although 
the driving signal and speaker impedance 
rating can vary with each manufacturer 
(which moderately affects results), you 
can use the rating to compare similar 
speaker systems. 

Some manufacturers specify on -axis 
sensitivity at distances less than 30 feet 
and at powers greater than 1 mW. Unless 
some unusual test conditions are used, the 
numbers can be converted to EIA sensi- 
tivities. Table 1 shows how many dB 
should be subtracted to convert other 
ratings to EIA sensitivity. 

Home high- fidelity loudspeakers gen- 
erally have EIA sensitivities in the SPL 
range of 30 dB to 45 dB. Comparing a 
popular hi -fi speaker to a popular com- 
pact sound reinforcement system, their 

The first item to check, and probably 
the most difficult to End information on, 
is the speaker's construction material. 
Generally, two kinds of wood are used for 
cabinet construction: particleboard 
(sometimes referred to as flakeboard or 
pressboard) and plywood. Particleboard 
keeps cabinet costs down, but it weighs 
more and deteriorates more rapidly if it 
gets wet. Plywood, on the other hand, 
because it contains long wood fibers and 
is of a laminated construction, is stronger 
and less affected by temperature and 
humidity. 

The wood thickness should be at least 
1/2 inch for strength; 5/s -inch or 1/4-inch 
material is generally preferred. However, 
here's another tradeoff: the thicker the 
wood, the more it will weigh and cost. 

Certain manufacturers use thermoplas- 
tic structural foam as a basic cabinet 
material. Some cabinets use thermoplas- 
tic extensively, while others use it in 
special areas, such as in the baffle board 

continued on page 100 
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Radio -Electronics p 

Tests Rotel 
Model RX-803 FM /AM Receiver 

4BI III W H.v*W WI 

CIRCLE 101 ON FREE INFORMATION CARD 

LEN FELDMAN 
CONTRIBUTING HI -FI EDITOR 

THE MODEL RX -803 RECEIVER (SEE FIG. I) IS 

Rotel of America, Inc.'s third most powerful 
all -in -one stereo component. The three- dimen- 
sional gold -colored front panel has the unusual 
dial -area opening that is characteristic of other 
Rotel receivers. This odd- shaped opening per- 
mits the signal- strength and center -of- channel 
tuning meters to appear below the linearly cali- 
brated FM frequency scale and the AM 
frequency scale. A stereo indicator light is 
placed between the two meters, while program 
source indicator lights are evenly spaced below 
the right -hand section of the frequency dials. 
A large tuning knob to the right is coupled to 
an effective flywheel /dial -pointer combina- 
tion. Five small pushbuttons below the dial 
opening take care of FM muting, the selection 
of either 75- or 25 -1.is FM de- emphasis (the 
latter used for FM Dolby reception, in combi- 
nation with a separate external Dolby decoder 
not provided), mono /stereo selection, loudness 
and -15 -dB audio muting. 

Additional pushbuttons along the bottom of 
the panel are used for POWER turn -on, SPEAKER 

selection (either or both sets of speakers can be 
connected), TONE DEFEAT, low- and high -cut 
filters, tape monitoring and tape dubbing of up 
to two connected tape decks. A headphone jack 
is located near the POWER on -off pushbutton. 
Rotary controls include dual concentrically 

mounted BASS and TREBLE knobs, a program 
selector (including positions for PHONO I and 
PHONO 2, AM, FM and AUX), a calibrated 
BALANCE control and a step -type calibrated 
master VOLUME control that attenuates signals 
in 2 -dB steps down to -24 dB (from max- 
imum setting), and in larger dB increments 
from that level downward. 

1 

nience AC receptacles at the far right. The 
antenna terminals permit using either 300 - 
ohm or 75 -ohm coaxial transmission lines, and, 
in addition to the external AM antenna termi- 
nal, there is a built -in pivotable ferrite -bar AM 
antenna. European -type DIN multiple -pin 
connectors are also provided for one of the tape 
circuits and one of the two phono circuits. 

The rear panel of the model RX-803 con- 
tains low -level, high -level and antenna input 
jacks; preamplifier- out /main amplifier -in 
jacks (interconnected by wire jumpers); and a 
ground terminal and FM detector (multiplex) 
output jack. This array of connections is 
located on the left -hand side of the rear panel, 
far removed from the twin sets of spring - 
loaded speaker terminals and the two conve- 

CTU ONS: 

FM TUNER: 
Usable Sensitivity: mono, 1.8 µV (10.4 dBf). 50 -dB Quieting: mono, 3.2 pV (15.2 dBf). 
S/N Ratio: mono, 70 dB; stereo, 65 dB. Harmonic Distortion: mono, 0.1% at 100 Hz 
and 1 kHz, 0.3% at 6 kHz; stereo, 0.3% at 100 Hz and 1 kHz, 0.5% at 6 kHz. Frequency 
Response: 30 Hz to 15 kHz, +0.3, - 1.0 dB. Capture Ratio: 1.5 dB. Selectivity: 75 dB. 
Spurious Rejection: 90 dB. Image Rejection: 85 dB. IF Rejection: 95 dB. AM 
Suppression: 60 dB. Stereo Separation: 43 dB at 1 kHz; 30 dB at 30 Hz to 15 kHz. 

AM TUNER: 
Sensitivity: 250 µV /M (internal antenna); 12.5 µV (external antenna). 

AMPLIFIER: 
Power Output: 70 continuous watts -per -channel into 8 ohms, 20 Hz to 20 kHz. Rated 
Harmonic Distortion: 0.2% (0.08% at 1 watt). IM Distortion: 0.2% (0.1% at 1 watt). 
Damping Factor: 50 into 8 ohms. Input Sensitivity: phono 1 & 2, 2.5 mV; high level, 
150 mV. Phono Overload: 200 mV. Frequency Response: phono, RIAA ± 0.3 dB. Bass 
and Treble Control Range: ± 10 dB at 100 Hz and 10 kHz. Low- and High -Filter 
Cutoff: 40 Hz and 12 kHz (12 dB -per- octave). S/N Ratio: phono, 75 dB, IHF "A "- 
weighted; high level, 90 dB, IHF "A "- weighted. Audio Muting: - 15 dB. 

GENERAL SPECIFICATIONS: 
Power Consumption: 520 watts maximum, 120 volts, 60 Hz. Dimensions: 191/2 W X 
5.7 H X 16'/4 inches D. Net Weight: 30.9 lbs. Suggested Retail Price: $480. 

2 

Output transistors, covered with protective 
screening and mounted on vertically finned 
heat -sink structures, occupy the center of the 
rear panel (Fig. 2). 

An internal view of the chassis is shown in 
the photo of Fig. 3. The large PC board in the 

front contains the entire FM -IF, stereo multi- 
plex, AM and tone -control amplifier circuits. 
Two identical vertically mounted power- ampli- 
fier modules are located near the rear of the 
chassis, with the power transformer on one 
side and the separate RF front -end on the 
other side. A pair of 10,000 -µF filter capaci- 
tors (for the B+ and B- output- transistor 
power supplies) are nestled between the two 
power amplifiers. 

The FM front -end uses a dual -gate FET RF 
stage and a four -gang tuning capacitor. Exten- 
sive use is made of IC's in the FM -IF section, 
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the AM circuitry and the stereo -decoder sec- 
tion. Fixed ceramic -type filters are used in the 
FM -IF section, and a wideband quadrature- 
detector circuit recovers composite FM audio 
signals that are then fed to a phase -locked -loop 
stereo decoder requiring no tuning coils or 
capacitors. 

Tone control is handled by the familiar 
Baxandall negative- feedback circuit, while cut- 
off filters each use dual R -C filter networks to 
approach 12 -dB- per -octave slopes. Each power 
output module uses a differential amplifier 
input stage and complementary pairs of NPN- 
PNP direct -coupled output transistors. An 
electronic protection circuit combined with a 
relay guards against speaker damage or ampli- 
fier overload. As further protection, there are 
fuses in series with all secondary windings of 
the power transformer. Positive and negative 
output voltages are just over 47 each, while the 
lower voltages required by the tuner and low - 
level amplifier sections are all electronically 
regulated. You can place a simple strapping 
plug inside the chassis for U.S. or European 
and other foreign voltages. 

FM measurements 
Table I summarizes measurements made for 

the FM tuner section. The results can be 
compared with the manufacturer's published 
specifications shown elsewhere in this report. 
Usable sensitivity was an impressively low 1.6 
µV (9.3 dBf) in mono and 4.5 µV (18.3 dBf) in 
stereo. More important, 50 -dB quieting was 
reached with signal inputs of only 2.5 µV (13.1 
dBf) in mono and 32 µV (35.3 dBf) in stereo. 
Signal -to -noise ratio was a bit better than 
claimed in both mono and stereo, as were most 
of the other secondary measurements. While 
most of the mono and stereo distortion mea- 
surements were lower than claimed, this was 
not the case for our 100 -Hz stereo measure- 
ments, which resulted in a 0.4% reading. 

Figure 4 is a spectrum analysis showing the 

desired and crosstalk output signals for one 
channel, including the standard 75 -µs de- 
emphasis. The unusual crosstalk peak at 
around 200 Hz was thought at first to be a 
result of a defect in our sweep system; howev- 
er, repeated static measurements showed that 
this slight reduction in separation at the 200 - 
Hz frequency does occur. At its worst, howev- 
er, there is still nearly 40 dB of stereo separa- 
tion. So whatever the cause of this phenome- 
non, it can be ignored for all practical pur- 
poses. Note, too, thè excellent I 9-kHz filtering 
that occurs at the end of the sweep to remove 
unwanted subcarrier output signals. 

Amplifier measurements 
The amplifier of the model RX -803 deliv- 

ered 77- watts -per- channel into 8 -ohm loads 
with a I -kHz test frequency before the THD 
reached its rated 0.2% value. There was some 

TABLE 1 

RADIO -ELECTRONICS PRODUCT TEST REPORT 
Manufacturer: Rotel of America, Inc. 

FM PERFORMANCE MEASUREMENTS 
SENSITIVITY, NOISE AND 
FREEDOM FROM INTERFERENCE 
IHF sensitivity, mono: (pV) (dBf) 
Sensitivity, stereo (pV) (dBf) 
50 -dB quieting signal, mono (NV) (dBf) 
50 -dB quieting signal, stereo (NV) 
Maximum S/N ratio, mono (dB) 
Maximum S/N ratio, stereo (dB) 
Capture ratio (dB) 
AM suppression (dB) 
Image rejection (dB) 
IF rejection (dB) 
Spurious rejection (dB) 
Alternate channel selectivity (dB) 

FIDELITY AND DISTORTION MEASUREMENTS 
Frequency response, 50 Hz to 15 kHz (+ dB) 
Harmonic distortion, 1 kHz, mono (°/0) 

Harmonic distortion, 1 kHz, stereo ( %) 
Harmonic distortion, 100 Hz, mono C/0) 

Harmonic distortion, 100 Hz, stereo ( %( 
Harmonic distortion, 6 kHz, mono (%) 
Harmonic distortion, 6 kHz, stereo (%) 
Distortion at 50 -dB quieting, mono (%) 
Distortion at 50 -dB quieting, stereo ( %) 

STEREO PERFORMANCE MEASUREMENTS 
Stereo threshold (NV) (dBf) 
Separation, 1 kHz (dB) 
Separation, 100 Hz (dB) 
Separation, 10 kHz (dB) 

MISCELLANEOUS MEASUREMENTS 
Muting threshold (MV) (dBf) 
Dial calibration accuracy ( ±kHz at MHz) 

OVERALL FM PERFORMANCE RATING 

R -E 
Measurement 

1.6 (9.3) 
4.5 (18.3) 
2.5 (13.1) 
32 (35.3) 

71 

68 
1.1 

60 
86 
95 
93 
77 

t0, -1.3 
0.11 
0.19 
0.19 
0.40 
0.13 
0.20 
0.38 
0.35 

5.0 (19.2) 
42 
40 
26 

2.0 (11.2) 
100 at 98 

Model: RX -803 

TABLE 2 

AMPLIFIER PERFORMANCE MEASUREMENTS 

POWER OUTPUT CAPABILITY 
RMS power /channel, 8 -ohms, 1 kHz (watts) 
RMS power /channel, 8 -ohms, 20 Hz (watts) 
RMS power /channel, 8 -ohms, 20 kHz (watts) 
RMS power /channel, 4 -ohms, 1 kHz (watts) 
RMS power /channel, 4 -ohms, 20 Hz (watts) 
RMS power /channel, 4 -ohms, 20 kHz (watts) 
Frequency limits for rated output (Hz -kHz) 

DISTORTION MEASUREMENTS 
Harmonic distortion at rated output, 1 kHz (%) 
Intermodulation distortion, rated output ( %) 
Harmonic distortion at 1 -watt output, 1 kHz ( %) 
Intermodulation distortion at 1 -watt output ( %) 

DAMPING FACTOR, AT 8 OHMS 

PHONO PREAMPLIFIER MEASUREMENTS 
Frequency response (RIAA ± dB) 
Maximum input before overload (mV) 
Hum /noise referred to full output (dB) 

(at rated input sensitivity) 

HIGH LEVEL INPUT MEASUREMENTS 
Frequency response (Hz -kHz, ± dB) 
Hum /noise referred to full output (dB) 
Residual hum /noise (minimum volume) (dB) 

TONAL COMPENSATION MEASUREMENTS 
Action of bass and treble controls 
Action of secondary tone controls 
Action of low- frequency filter(s) 
Action of high- frequency filter(s) 

COMPONENT MATCHING MEASUREMENTS 
Input sensitivity, phono 1 /phono 2 (mV) 
Input sensitivity, auxiliary input(s) (mV) 
Input sensitivity, tape input(s) (mV) 
Output level, tape output(s) (mV) 
Output level, headphone jack(s) (V or mW) 

OVERALL AMPLIFIER PERFORMANCE RATING 

R -E 
Measurement 

77.0 
74.0 
70.0 
100 
87 
85 

15 -20 

0.065 
0.15 
0.025 
0.03 

35 

0.3 
230 

72 (77 wt'd) 

8 -40, 1.0 
90 
100 

See Fig. 5 

2.5/2.5 
150 
150 
150 

563 mV (8 ohms) 

R -E 
Evaluation 

Superb 
Very good 
Excellent 
Excellent 

Very good 
Very good 
Excellent 
Excellent 

Very good 
Excellent 

Very good 
Very Good 

Good 
Excellent 
Excellent 
Very good 

Fair 
Excellent 
Excellent 
Excellent 
Very good 

Very good 
Excellent 
Excellent 

Good 

Excellent 
Very good 

Excellent 

R -E 
Evaluation 
Very good 
Very good 

Good 
Very good 

Good 
Good 
Good 

Very good 
Good 

Excellent 
Excellent 

Very good 

Very good 
Excellent 

Excellent 

Excellent 
Excellent 
Excellent 

Very good 
N/A 

Excellent 
Good 

Very good 
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power margin at the low- frequency end of the 
spectrum, too, but at 20 kHz, the amplifier was 

able to deliver only its rated 70- watts -per- 
channel. Intermodulation distortion came close 
to its rated 0.2% value, but decreased signifi- 
cantly at all lower power levels, well below the 
0.08% claimed for a 1 -watt output. 

As for the preamplifier, all input sensitivi- 
ties were precisely as claimed by the manufac- 
turer. Phono overload was even higher than the 
rated 200 mV. RIAA equalization accuracy 
was within 0.3 dB from 30 Hz to 15 kHz, and 
even unweighted phono hum and noise was an 
impressive 72 dB referred to an input sensi- 
tivity of 2.5 mV. 

Tone control range of BASS and TREBLE is 

shown in Fig. 5; the pivot point of these 
controls is set at around 700 Hz. The flat 

response curve in Fig. 5 was achieved with the 
tone controls defeated, and in a separate point - 
by -point sweep, was found to extend from 8 

Hz to 40 kHz for the -1 -dB rolloff points. 

Summary 
Table 2 contains a summary of all amplifier 

TABLE 3 

RADIO -ELECTRONICS PRODUCT TEST REPORT 

Manufacturer: Rotel of America, Inc. 

OVERALL PRODUCT ANALYSIS 

Retail price 
Price category 
Price /performance ratio 
Styling and appearance 
Sound quality 
Mechanical performance 

$480 
Medium 
Excellent 
Very good 
Excellent 
Excellent 

Model: RX -803 

Comments: Rotes not only maintains a family resemblance between its higher -, medium- and 

lower- powered sets, but also provides a great degree of control and switching facility 
even in their more moderately powered, modestly priced sets. Of course, 70- watts- 
per- channel is not a low amount of power, but in view of the power race which seems 
to be going on in receivers one tends to lose sight of that fact. The power output of 

the model RX -803 was great enough to drive our standard low- efficiency air- suspen- 
sion lab speaker systems to well over 100 -dB sound -pressure levels in a 14 X 22 -foot 
listening room. The sound quality was quite transparent, with little transient distortion 
or even occasional clipping. The tuner section actually outperforms the amplifier 
section by a small margin. The front -panel de- emphasis switch makes conversion to 
FM Dolby reception simple, particularly if you aleady own a cassette deck with a built - 
in Dolby decoder. Just about every published FM performance specification was met 

or exceeded. AM performance, on the other hand, is average and typical of many 

high -fidelity receivers. Phono performance was excellent, and there was no evidence 
of phono overload even when relatively high output cartridges were used. Residual 

hum and noise in phono, under actual listening conditions, was extremely low - 
almost inaudible. From an aesthetic standpoint, we would have preferred it if Rotel 
had omitted those protruding handles on the front panel; they really serve no purpose 
whatever. 

On a straight power- versus -price comparison, the model Rotel RX -803 offers 
extremely good value when compared with similarly rated, better -known receivers. 

measurements made on the model RX -803. 
Table 3 contains an overall product analysis as 
well as our summary comments regarding the 
listening qualities of the receiver. We found 
that the controls performed smoothly and up 
to expectations. FM calibration was accurate 
to within 100 kHz or better across the entire 

FM dial. Although the Rotel of America line 
of hi -fi equipment is perhaps not as familiar to 
most readers as some other more popular 
items, the model RX -803 deserves high marks 
for quality. R -E 

Garrard MRM-1O1 
r a 

CIRCLE 102 ON FREE INFORMATION CARD 

Noise Supressor Phono Preamp 
GARRARD's MODEL MRM -JOl IS NOT ANOTHER 

record player, despite the company's acknowl- 
edged reputation in the turntable field. Rather, 
the model MRM -101 (the initials stand for 
Music Recovery Module) is intended to re- 
move the objectionable popping and clicking 
noises that are heard when a phono pickup 
meets a scratch in the groove of a record being 
played. Unlike an earlier impulse noise sup- 

pressor manufactured by SAE (the model 
5000), the Garrard device, shown in Fig. 1, 

also contains a complete preamplifier- equal- 
izer circuit so that the outputs from the model 
MRM -I01 can connect to a high -level pair of 
inputs on your amplifier or receiver, such as 
the auxiliary inputs. 

The front panel of the model MRM -101 has 
only a few easy -to-use controls. At the left is a 

MANUFACTURER'S PUBLISHED SPECIFICATIONS: 

Input: suitable for cartridges having outputs of 0.7 to 2.0 mV- per -cm- per -sec. Input 
Impedance: 47,000 ohms. Frequency Response: 20 Hz to 20 kHz, ± 1.5 dB (including 
RIAA equalization). Dynamic Range Via Suppressor: greater than 80 dB. Nominal 
Output: 300 mV. THD at Nominal Output, 1 kHz: (direct) less than 0.01 %; (via suppres- 
sor) less than 0.1 %. Channel Balance: better than 2.0 dB at 1 kHz. Output for 1.0% 

THD at 1 kHz: (suppressor out) 8.0 volts; (suppressor in) 2.5 volts. Output Impedance: 
3300 ohms. Rated Load Impedance: greater than 10,000 ohms. Power Requirements: 
120 volts AC, 50 to 60 Hz, 7 VA. Dimensions: 14'ia W X 2.8 H X 113/4 inches D. Weight: 
8.16 lbs. Suggested Price: $200. 

power on -off switch with an associated indi- 
cator light. A symmetrically positioned control 
knob at the extreme right turns the suppressor 
circuitry on and off, and an indicator light near 
this control illuminates when the suppression 
circuit is introduced. The remaining larger 
knob at the right adjusts the sensitivity at 
which the scratch suppression operates. Turn- 
ing this control to the right causes the unit to 
be triggered by relatively smaller scratches,in 
the record, while turning the knob counter- 
clockwise increases the scratch amplitude 
required to trigger the suppression circuitry. 
Triggering of the suppressor is indicated by a 

third indicator that flashes only when a scratch 
is being detected and suppressed. 

The rear panel contains both phono -tip and 
DIN input and output terminals, as well as a 

grounding terminal to which the turntable 
ground wire must be connected. 

How it works 
The model MRM -101, in addition to con- 

-< 

iñ 
m 
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taining a preamplifier /equalizer circuit, has a 
scratch -detection circuit that recognizes the 
waveform of a scratch and distinguishes it 
from the peaks of recorded music. In order to 
allow the scratch -detection circuit sufficient 
time to remove the scratch, both audio chan- 
nels are individually delayed by a few millisec- 
onds without limiting the audio frequency 
range of the signal path. After the scratch is 
recognized, a specially designed network iso- 
lates the signal for a sufficient length of time to 
enable the scratch noise to pass out of the 
channel delay lines, after which the signal 
paths to the output terminals are restored. The 
duration of the signal interruption is so slight 
that the listener does not have time to detect 
the absence of music. An internal view of the 
model MRM -101 is shown in Fig. 2. 

Preamp -equalizer tests 
Since the model MRM -101 is a full pream- 

plifier- equalizer, our first tests concerned this 
primary function. Test results are summarized 
in Table 1. 

An input signal of 5 mV (at 1 kHz) was 
required to produce the nominal output of 300 
mV; this was equivalent to a gain of just under 
36 dB. With the suppressor out of the circuit, 
overload occurred at a 10 -volt output, which 
translates to an input overload capability of 
around 166 mV. This is more than adequate to 
handle high -output cartridges even when they 
track heavily modulated grooves. With the 
suppressor turned on, however, the maximum 
output before a THD of 1.0% is reached was 
considerably lower -2.0 volts. This translates 
to an input capacity (at 1 kHz) of around 33 
mV -a rather low figure in terms of some of 
today's dynamically recorded discs and one 
that indicates choosing lower- output car- 
tridges. Since Garrard lists an input range of 
0.7 mV to 2.0 mV -per- centimeter -per- second, 
we recommend a cartridge whose output is at 
the lower end of that range. (Most cartridge 
manufacturers state a nominal output for a 
velocity of 3.54 centimeters -per -second, which 
works out to approximately a 2.5 -mV nominal 
output for the 0.7 mV -per- centimeter -per- 
second extreme of the recommended range.) 

The unweighted S/N ratio of the model 
MRM -101 is high enough so that when such 
lower -output cartridges are used there is still 
plenty of dynamic range available between the 
lower noise -and -hum floor and the upper dis- 
tortion- level ceiling of this preamplifier. 

Testing the suppressor 
The most effective way to test the ability of 

the model MRM -101 to reduce or remove 
audible pops and ticks caused by scratches in 
discs is to play a variety of scratched records. 
Our record collection has no shortage of such 
damaged records and we spent several hours 
listening to the way in which this amazing 
device was able to improve the reproduction. 
To be perfectly fair, not every type of scratch 

TABLE 1 

RADIO -ELECTRONICS PRODUCT TEST REPORT 
Manufacturer: Garrard 

PREAMPLIFIER /NOISE SUPPRESSOR 

PERFORMANCE MEASUREMENTS 

R -E 
SPECIFICATIONS Measurement 
Frequency response 
(including equalization) (Hz -kHz) 

Suppressor in 
Voltage gain, 1 kHz (dB) 

Nominal output (mV) 

Output for 1% THD (V) 
Suppressor out 
Suppressor in 

Distortion at nominal output ( %) 
Suppressor out 
Suppressor in 

S/N ratio (dB, unweighted) 
Suppressor out 
Suppressor in 

EVALUATION OF CONTROLS, 
CONSTRUCTION AND DESIGN 
Ease of installation 
Arrangement of controls 
Action of controls and switches 
Design and construction 
Ease of servicing 

OVERALL PREAMPLIFIER PERFORMANCE RATING 

20-20, ± 1 dB 
20-20, ±3 dB 

35.5 

300 

10.0 
2.0 

0.015 
0.10 

77 
70 

Model: MRM -101 

R -E 
Evaluation 

Excellent 
Good 
Good 

(Reference value) 

Excellent 
Fair 

Excellent 
Good 

Excellent 
Excellent 

Excellent 
Excellent 

Very good 
Excellent 

Very good 

Good 

TABLE 2 

RADIO- ELECTRONICS PRODUCT TEST REPORT 
Manufacturer: Garrard Model: MRM -101 

OVERALL PRODUCT ANALYSIS 
Retail price $200 
Price category Medium 
Price /performance ratio Very good 
Styling and appearance Excellent 
Sound quality Very good 
Mechanical performance Very good 

Comments: To date, we have tested only two products (SAE's model 5000 and Garrard's model 
MRM -101) that claim to remove (at least audibly) those annoying pops and ticks from 
records damaged by scratches and dirt. Neither of these products claim to remove or 
reduce random surface noise, for which other forms of filtering are required. Both are 
effective in reducing the audible impulse noises such as those caused by scratched 
records. The chief difference between the SAE model 5000 and the Garrard model 
MRM -101 lies in that the latter unit is a full preamplifier -equalizer and therefore 
provides the necessary RIAA equalization and voltage gain so that its output signals 
can be connected directly to a high -level pair of inputs. This has advantages and 
disadvantages. The disadvantage is that since the preamplifier- equalizer is connected 
only in the phono circuitry, ticks and pops from other program sources (an FM station 
playing a scratched record) will not be reduced by the model MRM -101. The advan- 
tage is that by retaining total control of the cartridge signal from its introduction into 
the preamp /equalizer circuitry through the time -delay and impulse -noise elimination 
circuitry, an optimum interface is provided between the phono signal and all subse- 
quent required circuitry. We believe that the Garrard unit is a bit more effective than 
the SAE unit in eliminating or reducing the effects of less severe scratches; while both 
seemed equally effective in reducing the impact of really severe gouges and scratches. 
If you own many severely damaged or scratched records, the Garrard model MRM - 
101 offers what amounts to new life for them. It is easy to use and install and did not 

seem to materially change musical coloration when the suppressor circuitry was intro- 
duced. 

was totally inaudible, but most of our damaged 
discs became quite listenable when played 
through the model MRM -101. It is important 
to set the device's sensitivity control to its 
optimum point (this can be done only by 
careful listening and switching back and forth 
between the suppressed and unsuppressed 
modes). The results are extremely effective, 
and, in nearly all cases, our tests revealed there 
was no audible change in musical content with 
the suppression feature turned on -only a 
complete or substantial reduction of the audi- 
ble pops and clicks. 

Demonstrating the effects of the suppressor 
feature graphically while playing a disc was 
beyond the capability of our laboratory equip- 
ment because of the random quality and brevi- 
ty of the scratches and pops produced by a 
typically damaged disc. We therefore at- 
tempted to create our own repetitive signal to 
approximate the waveform generated when a 
pop is reproduced or picked up by a stylus in a 
groove. After much experimentation, we man- 
aged to create a signal resembling such a wave- 
form. It consisted of an upper mid -frequency 

continued on page 104 
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Oscilloscopes 

Forest Belt tells... 
What You Need 
To Know About 

OSCILLOSCOPES ARE COMING INTO THEIR OWN. INDUSTRIAL 
and broadcast technicians have known for years how indispensable a 
scope is. However, in many home -electronics service shops, the scope 
has often been an instrument that gathered dust on a shelf under the 
bench. A technician set it up only as a last resort. Even then, he 
could seldom convince himself that what he saw on the scope face 
could really help him fix anything. 

Today's successful repair expert knows better. No single instru- 
ment has been proved more versatile and useful in the hands of a 
skilled technician. 

Three factors have contributed to its spectacular rise in popularity: 
1. Test equipment you buy today is easier to use than ever before. 

Manufacturers have invested both money and effort in designing 
oscilloscopes that are simpler to operate, just as the instruments 
themselves have grown more sophisticated. 

2. Technology in home -electronic devices leaves no room for "cut - 
and -try" troubleshooting. An oscilloscope is the only instrument 
that lets you see complex, sensitive signals the way they really are. 

3. You have available, as never before, the means for learning how 
to use unfamiliar equipment. There is no excuse not to learn. Con- 
scientious technicians rise to the challenge of high -technology diag- 
nosis and repair, and incorporate the oscilloscope smoothly into their 
troubleshooting procedures. 

This Special Section reviews maintenance -type and service -type 
oscilloscopes; featured are the state of the art -what instruments you 
can buy and use -hints to speed scope -trace analysis -familiarization 
with modern features. Whether you are a beginning technician or an 
old maintenance hand, this discussion should help dispel any appre- 
hension you may have about modern oscilloscopes. 

CONTENTS 

Why Are Triggered Scopes 
So Populkr 70 

Scope Features Make 
Them Unique 73 

How Much Bandwidth 
Is Enough 75 

Facts About Scope 
Sensitivity 76 

Two Are Better 
Than One 77 

De ayed Sweep 
Is No Mystery 79 

So.... 
Shop Around 31 
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YOU DON'T HAVE TO THINK BACK 
very far to remember when a triggered - 
sweep oscilloscope was rarely seen in a 
service shop. Only "egghead" techni- 
cians had them, or tried to use them for 
troubleshooting, especially around TV 
sets. You generally thought of triggered - 
sweep scopes in relation to a Tektronix, 
Hewlett- Packard, Marconi or some 
other exotic brand of TV set. They 
were called lab scopes; and you were 
considered special if you knew how to 
use one. . 

For TV and home -electronics servic- 
ing, the only scope used in those days 
was a recurrent -sweep type. The sweep 
ran continuously, pulling the beam 
across the CRT face to form a baseline, 
then quickly returning for another trip 
across. You set the sweep at some fre- 
quency that would synchronize a few 
cycles of a desired signal and hold the 
display steady enough for viewing. 
Recurrent -sweep scopes did a suffi- 
ciently accurate job, and they were 
easy to understand and use. At least 
they seemed that way. 

Why Are 
Triggered Scopes 

So Popular? 
There's more than one reason, 
and you should know them all 

SWEEP 
AF TEA MT 

s 

mainly in terms of frequency, as is 
necessary with a recurrent -sweep scope. 
When you think of waveforms in terms 
of time, most of the mystery about a 
triggered scope disappears. In fact, 
any waveform, except perhaps a sine - 
wave, can be analyzed more easily in 
terms of time than by its frequency. 

On a timebase 
Consider how a triggered -sweep scope 

draws its trace: The scope sweep moves 
the CRT beam from left to right across 
the CRT face. The Sweep control has 
time markings (Fig. 1 -a) that indicate 
how long it takes the sweep to move 
from the exact left of the graticule to 
the rightmost position (usually out of 
sight). 

VIZ Model W0555 

Today, as you know if you've looked 
around your distributor's shelves or 
thumbed through any test -equipment 
catalogs, you can hardly find a new 
recurrent -sweep scope to buy. There 
are a few models (see Table 1), but 
they are an exception now rather than 
the rule. Why is this so? 

A dozen technicians would give you 
twelve different answers. However, 
only a couple of reasons need concern 
you as they apply to servicing. 

FIG. 1-TIMEBASE KNOB MAY BE LA- 
beled Time /Cm or Time /Div. At sweep 
settings longer than 1 ms, the trace (here 
auto -triggered) flickers or becomes a mere 
scanning spot. 

For one thing, a triggered scope gives 
you more information about a wave- 
form than a recurrent -sweep scope. 
You will see why, as you read further. 

And, believe it or not, despite the 
awe with which older technicians re- 
gard a triggered -sweep scope, it actually 
is easier to use -or to learn to use -than 
a recurrent -sweep type. Usually, the 
difficulty lies with technicians who 
have been taught to view waveforms 

Gould Model OS 1100 

This is easy to observe if you have a 
triggered scope that runs with a sweep 
time as slow as, say, 50 milliseconds 
per- division (expressed as 50 ms -per- 
division). This means the beam takes 
50 ms to traverse each marked square 
(usually 1 centimeter) of the graticule. 
Since most scopes have 10 divisions 
from left to right, the scope sweep 
swings the beam all the way across in 
500 ms, or one -half second. Try it, 
with the scope set for automatic trig- 
gering, and you can watch the spot 
move from left to right. 

As you turn the sweep's Time /Divi- 
sion knob to shorter and shorter times, 
the beam is swept faster and faster. 
At 20 ms -per- division and 10 ms -per- 
division, you can still see the spot 
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move across the screen, but very rapid- 
ly. At 5 ms -per- division, the trace line 
appears to flicker. 

At 2 ms -per- division and shorter 
time periods, the beam sweeps across 
the 10 divisions so rapidly that the eye 
sees a fairly steady trace. At 1 ms -per- 
division, the spot moves across the 
screen in only a hundredth of a second 
(one- thousandth of a second for each 
division). At this and faster speeds, 
the beam moves fast enough and phos- 
phor tube persistence is long enough 
that the moving spot appears as a solid 
trace line (Fig. 1 -b). 

Looking at signals 

Now, what can you deduce from this 
timebased sweep? For a few moments, 
ignore whatever you remember of 
waveform frequencies, and just ex- 
amine one complex TV signal: the 
composite video. A useful way to 
analyze this signal is by observing how 
the oscilloscope (in this instance, a 
triggered -sweep model) displays this 
familiar signal. 

Simpson Model 452 

A scope test probe connected to the 
video- detector output of a TV receiver 
feeds a composite video signal into the 
scope's vertical amplifier. As it sweeps 
across the screen, the CRT beam, in- 
stead of forming a straight trace line, 
also deflects upward and downward 
in accordance with the instantaneous 
voltages in the video signal. The pat- 
terns thus traced are called the wave - 
shape. The spacing of these patterns 
across the screen corresponds to re- 
spective time positions of each point 
in the waveform. 

For example, let's assume the sweep 
is triggered (or begun) at the tip of the 
vertical -sync pulse, as shown in Fig. 
2 -a. (Later on in this article, you'll 
learn exactly how to control this 
pulse.) 

With the sweep set for 2 ms- per -divi- 
sion, 10 graticule divisions represent a 

total timebase of 20 ms. Next, count 
the graticule divisions. The tip of the 
next vertical pulse after triggering falls 
about 8.4 divisions beyond the first 
division. At 2 ms -per- division, this 
represents a time duration of 16.8 ms, 
or the time occupied by one field of 
video in the composite video signal. 
It represents the time distance between 

C 
FIG. 2- TELEVISION VERTICAL FIELD 
can be spread and delay- triggered to show 
vertical interval in detail or expanded to 
reveal serrated sync pulse. 

B 

FIG.3- TELEVISION HORIZONTAL LINE, 
with horizontal-sync pulses and burst, can 

also be widened for measuring and exami- 
nation. 

two vertical -sync intervals (blanking 
and pulse). 

Analyzing the waveform shape is one 
crucial reason for viewing the signal in 
the first place. If you know the timing 
between the high spots of any wave- 

form, you can choose a timebase that 
spreads out any portion of the signal 
you wish to examine. 

For example, suppose you want to 
take a closer look at the exact makeup 
of the vertical -sync interval shown in 
Fig. 2 -a. With a setting at 2 ms -per- 
division, you cannot accurately deter- 
mine the time duration of the vertical - 
sync pulse and blanking. Nor can you 
examine the waveform in any detail. 

The solution, of course, is to shorten 
the sweep's timebase. Setting the 
switch to 1 ms -per- division makes the 
interval between video fields occupy 
twice as much graticule space. Short- 
ening the time to 0.2 ms -per- division 
(Fig. 2 -b) displays the makeup of the 
pulse more thoroughly. This setting 
spreads the whole interval - blanking, 
vertical pulse, equalizing pulses and in- 
active (blanked) lines -over about 6.8 
divisions. The duration, therefore, is 
about 1.36 ms. It is almost possible to 
distinguish the horizontal -sync serra- 
tions in the vertical pulse. And you 
can easily see the equalizing pulses 
that ride the blanking pedestal. 

By the time you shorten the time- 
base to 50 ps -per- division, the sync 
pulse itself is spread over 3.7 graticule 
divisions. The duration of the pulse 
alone is 185 ps. Figure 2 -c shows the 
serrations and equalizing pulses clearly. 

Close detail 
It is evident by now that you can 

view a complicated waveform much 
more clearly with a triggered -sweep 
scope than with a recurrent -sweep 
type. You can spread out a signal on 
virtually any timebase within the range 
of the scope sweep. Triggering also 
allows you to observe a waveform, 
pulse train, or an individual pulse of 
almost any shape or duration. You 
merely select a timebase and triggering 
point that shows whatever detail you 
desire. 

To clarify this even further, consider, 
a single horizontal line of the video 
composite signal. You will probably 
recall, from your studies of TV fund- 
amentals, that a complete horizontal 
line -pedestal, sync pulse and video - 
occurs every 63.5 ps. If you want to 
examine one line closely, you must 
make it cover a wide portion of the 
scope graticule. A 10 -ps -per- division 
setting of the sweep spreads the 63.5- 
µs line over more than six divisions (see 
Fig. 3 -a). The video, the front and 
back porches of the pedestal, the color 
burst on the back porch and the pulse 
tip itself are clearly visible. You can 
verify the proportions of the sync 
pulse, make sure the burst is normal 
and assess whether some fault in the 
TV receiver is compressing the video, 
smearing it, or degrading the sync 
pulse. 
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TABLE 2- TRIGGERED -SWEEP OSCILLOSCOPES 

Brand Model 
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B& K 1432 15 2 0 J 0.5 0.5 5X J PR-37 J J 
Precision 1461 10 10 1.0 0.5 5X J PR-31 J J 

1471B 10 10 (i) No 1.0 0.5 5X J PR-34 J J 
1472C 15 10 6) J edge 0.5 0.5 5X J PR-36 J J 
1474 30 5 0 J J J edge 0.2 0.5 5X 30+ PR-36 J J 

Conar 255 6 10 1.0 0.5 NA 
Eico 480 

482 
10 
10 

10 
10 No No 

0.1 
0.1 

0.5 
0.5 J LCD-10 J J 

Gould 0S245A 
0S260 

10 
15 

5 

5® 
S No 

No 
J 
J J edge 

1.0 
0.5 

0.5 
0.2 

0 
10X 

J PB13 
PB13 

J 
OS1100 30 2 J J J J J int 0.2 2.0 10X 10+ Yes PB13 J J 
0S3300B 50 50 J J J J J int © © 10X 10+ 0 PB13 J J 

Heath 104510 
104541 

15 
5 

1 

20 
J No J J J edge 0.1 

0.2 
0.2 
0.2 

5X PKW-105 ® 
® 

104550 10 10 No No 0.2 0.2 5X ® 
104555 10 10 0.2 0.2 5X ® 
104560 5 100 0.2 0.2 ® 

Hewlett- 182C 350 10 J J J J J FG .0510 1.0 10X 15+ n J 
Packard (180 series) 

1740A 100 5® J J J J J FG .05 2.0 10X 4+ 0 J 
11700 series) 

Hickok 515 15 10 0.5 0.2 5X J 
J 

SP-6 J J 
532 30 10 J J J .05 2.0 4X 10+ Yes SP-7 7 J J 

Leader LB0502 15 10 edge NA NA 5X - J J 
LB0507 20 10 0.5 0.2 5X J J LB0508 20 10 ® J 0.5 0.2 5X J J LB0515 25 5 J J J int 12 12 10X J 10+ J LB0520 30 5 J J J J J edge 0.2 0.5 10X J J 

Lectrotech TO-55 10 10 edge 0.5 02 5X J PR-10 J TO-60 15 10 J J edge 0.5 0.2 5X J PR-10 J 
Philips PM3211 15 2 J J J J NA 0.5 0.2 5X NA 

PM3212 25 2 J J J J J int 0.2 0.5 10X J PM-9336 J NA 
PM3214 25 2 J J J J J int S 0 10X J O PM-9336 J NA 
PM3226 " 15 2 J No J J NA 0.5 0.2 5X PM-9337 J 
PM3233 10 2 ® No J J J edge 0.2 0.5 5X J PM-9337 J 

Sencore PS29 8 10 edge 0.2 0.1 5X J 39G80 J 
PS163 8 5 J J edge 0.1 0.1 5X J 39G80 

J 
J 

Simpson 452 15 5 ® No edge 0.2 0.50 5X 0 15 J 
455T 12 10 0.5 0.50 5X " 

15 J 
Tektronix SC502 15 5 J e J J J int 0.2 0.5 10X J 

(500 series) 
T935 
(900 series) 

35 2 O J J J i n t 0.1 0.5 Var J Yes P6062A J J 
7704A 75© 5 J J J J J int .005 5.00 10X J 50+ ® J 
(7000 series) 

Telequipment D320 10 10 0 No J 0.5 0.5 5X J 10:1 J J D61A 10 10 No No 0.5 0.5 5X J J 
S61 5 5 1.0 0.5 J 

Viz WO-527A 15 10 0.5 0.5 10X " WG-478 J 
WO-555 15 10 J J J 0.5 0.5 10X ® WG-478 J J 

NOTES 
NOTES (see copy) 

NA Information not made available by mfr. 8 - Kit version priced substantially less. 
FG Floodgun Illumination 9 - Kit only. 
Opt Optional extra 10 - With models 1807A vertical amp and 1820C time base 
Int Internal plug -ins. 
Var Variable 11 Only in models 1821A and 1825A time base plug -ins. 

1 Switches automatically to Chop mode at sweep times slower 
than 0.5 msec. 

12 Two time bases: A is 0.2 usec to 0.5 sec /div. 
B is 0.2 usec to 0.1 sec /div. 

2 Delay line in vertical amplifier(s) to allow viewing leading 13 Single -trace version is model PM3225. 
edge of displayed waveform. 14 Plus TVV and TVH sweep positions, usually with matched 

3 Has both 5x and 10x magnification. triggering. 
4 Dual beam, not dual trace. Beam switching not necessary. 15 Fixed trigger delay for VITS display at special V ITS setting 
5 Vertical 5x magnifier raises sensitivity by that factor. of time base. 
6 Two time bases: A is 0.1 usec to 1.0 sec /div. 16 Has A minus B mode, but no flipover for A plus B. 

B is 0.1 usec to 0.5 sec /div. 17 With models 7A18 vertical amp and 7B53A -05 time base 
7 Incorporates both intensified and delayed trigger, using plug -ins. 

multiple time bases; has 10 -turn delay multiplier. 18 Battery- operated portable; AC- operated too. 
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You can look even closer at the pulse 
itself. Just spread the signal some more. 
Try a sweep setting of 2 µs -per- division, 
as shown in Fig. 3 -b. On a live scope, 
you can even count burst cycles. More 
significantly, you can verify that the 
burst is not being attenuated by either 
poor alignment or some other defect 
preceding (or in) the video detector. 

A triggered scope with certain extra 
features can even let you select and 
study the VITS and VIR signals when 
they come through the network link- 
age. These signals occupy lines 17, 18 
and 19 of each vertical field, yet 
they're not always transmitted. The 

TIMEBASE CHART 
A guide to the handiest Time /Div set- 

ting at which to start viewing common 
signals.' 

Signal 

Low-end audio 
High-end audio 
TV fields 
TV lines 
TV vertical sync only 
TV horizontal sync only 
CB xmtr output 
modulated 1000 Hz 0.2 ms 

EIA noise signal 0.5 As 

(for CB noise blankers) 
1. Synchronizing stable displays of the 

above signals depends, sometimes, on critical 
trigger settings. 

Suggested 
Time /Div 

0.2 ms 
50 As 

2 ms 
10 As 

5 ms 
20 µs 

Scope Features 
They might determine which 
one you will buy 

PRICE SHOULD NOT BE THE CHIEF 
criterion in purchasing one oscilloscope 
instead of another. Just as with other 
products, you may not get a bargain 
by saving money. Yet, the opposite 
side to this coin is that spending more 
money does not automatically assure 
greater value. 

Shopping for an oscilloscope entails 
a panorama of choices. I am not going 
to suggest what kind of scope you 
should buy, but rather offer some 
shopping hints. 

The next several paragraphs will ac- 
quaint you with key features found in 
various triggered oscilloscopes. On the 
basis of this knowledge, you can then 
select a scope best suited to the kind 
of servicing or maintenance you pro- 
vide. You will recognize conveniences 
that add confidence and accuracy to 
your analyses and diagnoses. 

I assume you are already familiar 
with recurrent -sweep scopes and know 
whether they satisfy your purposes. 
Therefore, this article will confine it- 
self to a discussion of triggered scopes, 
from the least expensive to large, elab- 
orate and costly models. 

First, shop for the features that you 
need, and only then explore the prices 
of the models that interest you. 

Second, expect and ask for a demon- 
stration of any and all features. Do not 
settle for a quick verbal run -through of 
what the scope will do. See the scope 
display the waveforms you want to in- 
spect. For that much money, a test - 
instrument salesman can take the time 
this requires. If he can't, find one that 
will. 

Third, insist on a week's trial in your 
shop. Introduce the instrument to 
your workaday problems and make 
sure it will do everything you want 
done. If it won't, perhaps you need a 

more elaborate instrument -or perhaps 
you just need a lesson or two in oper- 
ating it. Understand the instrument. 
Ask your salesman to come and ex- 
plain anything that confuses you. Do 
not play know -it -all. You're paying 
too much money to buy something 
you can't use. 

Heath 10 -4550 

Finally, examine more than one 
brand and model of scope. It is not a 

waste of time, you will be living with 
your purchase a long time. Be sure 
you like its appearance, its smooth- 
ness of operation and its capabilities. 
If the controls are hard to find or 
manipulate; if the probes do not fit the 
instrument or your hand well, or do 
not clip on easily for tests; if the panel 
size and arrangement do not fit your 
bench or your working habits -you 

VITS signals also differ with each net- 
work. A scope with a variable delay 
on the trigger can single out those lines 
and examine the signals in detail. How 
you manipulate these extra features 
brings up the question: Exactly how 
does a triggered scope trigger? And 
the answer will be given later on in this 
article. 

Meanwhile, you should now be fairly 
insulated against thinking any more 
about waveform frequencies. Using a 

triggered scope, you'll fare much more 
successfully if you think of waveforms 
in terms of length or duration. 

will never be truly satisfied. Since dis- 
satisfaction inevitably leads to avoid- 
ing using the instrument, that's no 
way to make it a profitable investment. 

So, shop around; you'll be glad you 
did. 

Simple (but important) features 
Some minor features that are com- 

mon, yet not all-pervasive, should be 
mentioned right away. 

Examples abound in the cathode -ray 
tube (CRT). A P31 phosphor tube is 
generally used in triggered scopes be- 
cause of its medium persistence. Al- 
most no one uses the shorter- persist- 
ence P1 phosphor tube in a triggered 
scope. A P31 phosphor tube can be 
aluminized, which allows slightly more 
brilliance; this tube is labeled P31A. A 

P31 tube delivers a green trace; a P11 
tube delivers a blue trace. Some scopes 
offer an optional longer -persistence 0 
P7 phosphor tube, but it is doubtful 
you would need it for servicing. A m 

storage -type CRT actually holds a se- m 
lected pattern for an hour or more, )21 

but it's expensive and not needed for c 
ordinary service work. 70 

Today's scopes have both round and en 

rectangular CRT screens, and most are 
flat -face. The vertical viewing size 
(called the Y -axis) of a rectangular 
CRT runs 8 centimeters (8 cm), typi- 
cally; the horizontal viewing size (the 
X -axis) is 10 cm. 

Some graticule divisions are as small 
as 0.79 cm; a few as large as 1.29 cm, 
most are 1.0 cm exactly. Round CRT 
screens generally are covered by a mask 
with a rectangular graticule grid. A 
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standard size for the grid on a 4 -inch- 
round tube is 8 by 8 cm; for a 5 -inch- 
round tube, 8 by 10 cm or 10 by 10 
cm. A very few are marked in inches. 
And an occasional graticule sports 
vector markings for B -Y /R -Y displays 
from color TV. 

How or if the graticule is lighted 
may matter to you. An external grati- 
cule with sidelighting (Fig. 1 -a) achieves 
one effect; usually some areas are 
brighter than others. Internal graticule 
lighting (Fig. 1 -b) provides much more 
even lighting but is also more expen- 
sive. 

Some Hewlett Packard models use a 
CRT that incorporates a technique 
called floodgun graticule lighting. A 
set of special elements inside the CRT 
flood the phosphor tube with electrons 
and produce a glow over the whole 
CRT screen. Black graticule lines 
etched on the CRT face show in strong 
contrast to the glowing phosphor. Fig- 
ure l -c shows this effect. The intensity 
of this backlighting effect can be varied 
to increase the visibility of the etched 
graticule grid. 

A characteristic called post -deflection 
acceleration (PDA), sometimes known 
just as post acceleration, turns up in 
some sales pitches. The term refers to 
applying high voltage to an accelerator 
anode beyond the deflection plates. 
(An ordinary electron gun accelerates 
the beam before deflection.) Acceler- 
ation after deflection improves the 
linearity of the sweep across the screen 
and produces a brighter and, usually, a 
sharper trace than usual. 

r 

r 

EICO Model 480 

C' 

a 

Do not overlook the importance of 
a sharp trace. A scope for triggered 
applications should have an astigmatism 
adjustment in addition to the usual 
focus knob. The Astigmatism Adjust 

8 control (typically, a tiny screwdriver 
pot) may be located on the front panel, 

0 perhaps at the rear, but it must be 

I- accessible. 

w 
In examining the fine detail possible 

w with a wideband triggered scope, a 
g thick trace line can hide significant 
á flaws, such as ringing or overshoot. 
¢ The astigmatism adjustment helps re- 
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A 

B 

C 
FIG. 1- SIMPLER FEATURES OF SCOPES, 
such as graticule lighting, often bring more 
convenience to operation. Shown here are 
() edge lighting, (b) internal graticule, and 
(cl unique floodgun lighting. 

fine the beam to a tiny round pinpoint. 
You adjust it in conjunction with the 
focus. knob to obtain a trace that is 
thin and sharp on both the Y -axis 
(rising or falling lines) and the X -axis 
(horizontal trace lines). Hickok, in 
their model 532 triggered 30-MHz 
dual -trace scope, claims a beam thick- 
ness no more than 0.006 inch. 

Many triggered oscilloscopes include 
what manufacturers term a built -in 
delay line. This feature is located in 
the vertical amplifier section to delay 
the signal a few nanoseconds. If there 
are two channels, as in a dual -trace in- 
strument, each channel has this signal 
delay line. 

The purpose of this feature is to 
slow down the arrival time at the 
CRT of the signal that will be viewed. 
During internal triggering, the sweep 
does not begin until the trigger ampli- 
fier perceives a slope of whatever po- 
larity and amplitude have been chosen 
by the triggering- control settings. How- 
ever, the same signal, coming through 
the vertical amplifiers, causes a vertical 
deflection of the CRT beam. The 
sweep doesn't start until part of that 
signal has occurred. Therefore, you do 
not see the leading edge of the viewed 
waveform because of the trigger setting. 

This is especially a problem for wave- 
forms that have leading edges with a 
very fast risetime. 

A short delay holds the vertical signal 
back until several nanoseconds after 
the sweep triggers. Thus, you see all 
the waveform, including some trace line 
ahead of the leading edge. 

Do not confuse this signal delay with 
delayed trigger, which is entirely dif- 
ferent. You find the delayed- trigger 
feature in expensive scopes; you will 
learn what it is and how it performs 
later on in the article. 

A trace expander, usually called a 
magnifier, comes in handy for exam- 
ining complex waveshapes in detail. 

Non Linear Systems MS -15 

Pressing this button simply spreads the 
trace out to five or ten times the nor- 
mal scan. 

If you activate the magnifier, you 
must consider the multiplier in any 
timebase measurements. Some scopes 
expand the trace X5, some X 10, and a 
few expand it to both. Imagine a time - 
base setting of 10 ps -per- division, for 
example. Turn on a X 10 magnifier, 
and what originally occupied one divi- 
sion on the screen now covers all 10 
divisions. Hence, the effective time - 
base has become 1 ps -per- division. 

Make sure the Horizontal Position 
knob moves the trace far enough left 
and right to let you see all the expand- 
ed trace. Normally, the magnifier 
spreads out what is at the centerline of 
the graticule. To see other portions of 
the display, use the Position knob. 

Examine the reduction of beam 
brightness when you use the magnifier 
feature. In a few scope sweeps, with 
sweep times in microsecond ranges, 
you may be almost unable to view the 
trace when it is expanded -even after 
turning up the beam intensity. If this 
sort of operation is important, find a 
model that develops a trace display 
that is bright enough to view even a 1- 
¡Is pulse spread out to five graticule 
divisions. The brightest scope models 
incorporate a CRT with PDA or apply 
a high (above 5 -kV) accelerating poten- 
tial to the CRT. 

An occasional scope includes a verti- 
cal expander, but, generally, flipping 
the VOLTS /DIV switch accomplishes 
the same effect. 

The range of the sweep times may 
be of concern in some instances. For 
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ordinary service measurements and 
testing, a 50 -ms -per- division sweep time 
should be quite slow; and 0.5-1.1s-per- 
division should be satisfactory at the 
fast end. If you expect to work on 
personal computers,digital process con- 
trol, or other similar gear, you some- 
times may need a faster sweep- perhaps 

as fast as 0.1 As-per-division. This faster 
sweep, supplemented by a X5 magni- 
fier, would let you examine and /or 
count pulses no more than 10 ns 
apart. Sweep ranges beyond these 
ranges would be a bonus, unless they 
are necessary for some specific servicing 
use. A trial period in your shop will 
tell. 

Scope Bandwidth 
How much is enough? And 
exactly what is it? 

YOU NEED TO UNDERSTAND 
what is meant when scope specifica- 
tions refer to the bandwidth. Some 
manufacturers state the bandwidth in 
a nonstandard way, making a scope 
seem more wideband than it really is 
(compared with others). 

It is not simple to compensate the 
vertical amplifiers of an oscilloscope 
to pass a band of frequencies all the 
way from 0 volts DC to many, many 
megahertz. This is why wideband 
scopes cost more. And not even the 
the best vertical amplifier can come 
out perfectly flat; it is likely to favor 
some frequencies. However, careful 
design can hold the variances in fre- 
quency response within a relatively 
narrow range. The standard tolerance 
is 3 dB. 

To meet this standard tolerance, an 
oscilloscope must neither attenuate nor 
peak any signals, within its rated band- 
width, more than 3 dB. In other 
words, the vertical amplifier could 
boost signal voltages as much as 1.4 
times the normal voltage at certain 
frequencies, and diminish them by 
0.7 times at others, and still remain 
within accepted specifications. 

Most significant is the bandwidth 
over which the scope's vertical ampli- 
fiers will meet this 3-dB standard. 
Since rolloff is more pronounced at 
higher frequencies, bandwidth is often 
expressed in terms of the highest fre- 
quency. That is, a 15 -MHz scope dis- 
plays signals up to that frequency with 
no more than 3 -dB loss (sometimes 
stated as -3 dB) or peaking. 

However, be sure the scope you buy 
meets this 3 -dB standard across its 
whole bandwidth. A specification that 
claims the scope response is "down 3 

dB at 15 MHz" could be peaked at 
that frequency and have a severe dip 
at various frequencies below 15 MHz. 
What you should expect is response 
within 3 dB across the entire band- 

Leader LBO -520 

width -from DC to 15 MHz. If the 
specification states exactly that, you 
can trust it; dependable manufacturers 
are careful of their claims. But read 
specifications closely: 3.5 dB or 4 dB 
is not the same -and, even though 
accurate, is difficult to compare with 
standard bandwidth figures. 

If you have any doubts, have your 
new instrument checked and calibrated 
by an instrument lab. (Don't go by 
your signal generator; it may peak 
more erratically than any scope.) 

So, how much bandwidth is neces- 
sary? A recent popular use for oscillo- 
scopes is in viewing the output of CB 
transceivers. Citizens band RF signal 
output is usually about 27 MHz. To 
measure the signals accurately, you 
need a scope with a bandwidth to 30 
MHz. 

You can see the 27 -MHz RF out- 
put on a 15 -MHz scope. If all 
you're interested in is the shape of 
the modulation, this lesser bandwidth 
is acceptable and usable. However, the 
display will be small and calibrations 
inaccurate. What is worse, weak signals, 
such as those generated by oscillators 
and mixers inside the CB transceiver, 
may be so attenuated that they cannot 
even trigger a sweep. Therefore, if you 
expect to work regularly with 27 -MHz 
signals, consider a 30 -, 40 -, or 50 -MHz 
oscilloscope bandwidth. 

In digital pulse work, whether in a 
microcomputer or a modern TV re- 

These are a few of the small but cru- 
cial features you might overlook in 
selecting a scope. An alert salesperson 
will point out and explain the signifi- 
cance of many other features. You, 
the customer, must also be aware. It's 
your money being spent; you hope to 
spend it wisely. 

ceiver tuning system, wide bandwidth 
becomes important from another stand- 
point. To examine short -duration 
pulses, you need a scope with a rise- 
time that is adequate to reveal the 
pulse shapes without distortion. 

Technically, risetime is the period 
required for the leading edge of a pulse 
to rise from 10% to 90% of its final 
amplitude. Risetime relates closely to 
bandwidth. If you need a particular 
risetime to view and measure certain y 
pulses accurately, you can divide 0.35 
by the risetime (in seconds) and find 
the 3 -dB bandwidth required (in Hertz). 

W 
For example: Suppose you need a D 

10 -ns risetime- that's 0.00000001 sec- Z 
ond. You can use your scientific cal- g 
culator to solve this risetime/band- 
width computation. Enter 0.35 and = press the divide pushbutton. Using 
scientific notation, it's easier to express 
nanoseconds as (10 -9) seconds. So, 
enter 10 (for 10 ns); press the expon- 
ent button and enter a negative 9. Press 
the equal sign pushbutton, and the 
answer appears (in Hertz): 35,000,000. 
Therefore, you need a 35 -MHz scope. 

Another example: You need a 2 -ns 
risetime for extremely quick pulses. 
Divide 0.35 by 2 (10-9). You need a 

scope with a bandwidth to at least 
175 MHz. 

Typically, a 10 -ns risetime will suf- 
fice, except in fast microprocessors. If 
you know enough about computer 
equipment to be able to service it, you 
know what risetimes are involved in 
the pulse trains. Use the 0.35 /TR for- 
mula to find what bandwidth you need 
in an oscilloscope. 

An interesting sidelight on this: If a 

manufacturer has stated the bandwidth 
specification in some nonstandard fash- 
ion, you can compute the actual 3 -dB 
bandwidth from the specified risetime. 
So far, no scope maker I know uses 
any standard specification for risetime 
except the usual 10% to 90% method. 
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HERE IS A SPECIFICATION THAT 
} might be crucial in some types of ser- 
f- vicing. The term sensitivit y (occasion 

ally called minimum deflection ratio) 
Ñ refers to how much signal voltage is 
2 required to produce a usable display. 
Ñ On most scope screens, a display that 
w occupies at least two of the vertical 
Ó (Y -axis) divisions gives a fairly good 
Ñ view of the waveform. Four divisions 

are more than enough. 
However, vertical amplifier sensitivity 

is rated as the signal voltage that is 
required to deflect the trace vertically 
by one division, which usually is one 
centimeter (1 cm). Thus, an instru- 
ment that takes 5 mV to display a 
waveform one division high is not as 
sensitive as one that needs only 2 mV 
for the same size trace. An oscilloscope 
rated at 5 mV -per- division sensitivity 
can satisfactorily display smaller signals 
than one rated at 10 mV- per -division. 

Watch out for the difference between 
peak -to -peak (P -P) and RMS- sensitivity 
ratings. If sensitivity is listed with RMS 
voltage, and this is not uncommon, 
you must multiply by 2.8 to obtain a 
peak -to -peak sensitivity figure. Thus, 
a scope that is rated for sensitivity at 
2 mV RMS (it is acceptable to omit 
per- division or per- centimeter), is not 
as sensitive as a scope rated at 5 mV 
P -P. 

cn 

Sencore Model PS163 

2 What sensitivity value is needed to 
3show a three -division display from a 
t:10-mV signal? Obviously, a value of 
W 3.3 -mV (or better) sensitivity will 
2manage nicely- providing the band - 
°°width is sufficient to accommodate 
cc the signal. 

limi 

` 
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Scope Sensitivity 
A most important 
scope characteristic 

Using this three -division criterion, a 
scope with sensitivity of 2 mV -per- 
division displays well any 6-mV P -P 
signal. A scope with a sensitivity of 
5 m -V -per- division needs a 15 -mV P -P 
signal to show a sizeable display. Of 
course, you can see a 5 -mV signal, or 
even a 2 -mV signal, but only as a much 
smaller trace. You also may have dif- 
ficulty getting such a small signal to 
trigger. 

You can spot the rated sensitivity of 
a scope by examining its vertical ampli- 
fier input knob (Fig. 2 -a). It can be 
labeled in volts -per- division (Volts/ 
Div) or per- centimeter (Volts /Cm or 
V /Cm). The smallest voltage listed on 
the settings is the per- division sensi- 

I 

FIG. 2 -INPUT ATTENUATOR KNOB 
calibrates vertical amplifierls) to measure 
amplitude of input signal. Low -cap test probe 
introduces X 10 multiplier that must be taken 
into consideration. 

tivity of the scope. (If the instrument 
has a vertical expander, divide the 
lowest voltage -per- division setting by 
the expander multiplier. Thus, a scope 
with 5 mV -per- division as the bottom 
setting, and with a x 5 vertical magni- 
fier, has an effective sensitivity of 
1 mV -per- division.) 

The maximum calibrated peak -to- 
peak voltage may also be important to 
you. It is the highest voltage on the 
vertical -input switch. For example: At 

20 volts -per- division, an 8- by 10 -cm 
graticule lets you view a waveform of 
160 -volts P -P amplitude. 

When you service TV receivers, you 
encounter signals as low as 10 mV P -P 
or 15 mV P -P. In CB radios, at least in 
the transmitter and synthesizer, signals 
as weak as 20 -mV P -P are usual, Hence, 
a scope with a sensitivity less than 5 
mV -per- division P -P may not let you 
view, comfortably, some of the desired 
signals. 

Measuring signal amplitudes with to- 
day's oscilloscopes is simple enough. 
You merely count the divisions occu- 
pied by the display and multiply by 
the voltage indicated at the setting of 
the input switch. For example, with 
the input switch set to 0.1 volts -per- 
division and a display that is about 3.4 
divisions high, you are viewing a wave- 
form that is 0.34 volt (or 340 mV) in 
amplitude. The same simple arithmetic 
works for any setting of the volts -per- 
division switch. 

There are three things to remember: 
(1) Voltages are peak -to -peak. (2) Volt- 
ages measured by the scope are accurate 
to 3 dB only within the bandwidth of 
the scope. (3) The CAL /VAR knob 
with the input switch must be set at its 
calibrated (CAL) position. Fancier 
scopes include a light -in addition to 
the switch knob shown in Fig. 2-a - that 
warns you if you have left the variable 
knob at an uncalibrated spot. You use 
this knob only when you want to set 
the display at some specific size for 
whatever reason. 

One other factor could mislead your 
peak -to -peak amplitude measurements: 
the test probe. Most tests should be 
performed with a low- capacitance 
probe such as shown in Fig. 2 -b. So, 
when using the probe in the low - 
capacitance position, don't forget to 
multiply by 10 whatever voltage the 
graticule and switch indicate. Or, if 
loading is not a worry, turn the probe 
to its direct or 1:1 position. 
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Dual Trace Scopes 
Two are often better 
than one 
PROBABLY NO TEST INSTRUMENT 
has caught on so fast lately as the dual - 
trace triggered oscilloscope. Its primary 
advantage lies in letting you view more 
than one signal waveform at a time. 
However, that's not its only capability, 
nor even its most useful. Once you're 
truly familiar with a dual -trace instru- 
ment, you can make it perform a whole 
string of unusual and versatile func- 
tions. First, you need to know exactly 
how a dual -trace scope works. Other- 
wise, some of its operations will con- 
fuse you more than help you. 

Simple dual -trace scope models oper- 
ate in what is known as an alternate 
mode. A switcher inside the instrument 
alternately activates two traces and 
two vertical -input channels. You may 
be able to visualize this sequence easier 
by following through on your own or 
on a borrowed scope. 

Conar Model 225 

Imagine a video signal fed into 
vertical amplifier Channel A and noth- 
ing being fed into Channel B. With the 
triggering set for Channel A internally, 
the incoming signal fires the sweep. The 
TIME /DIV knob is set at 10 ps -per- 
division to display the horizontal video 
lines and, of course, the sync pulses. 
The sweep completes trace A and its 
display, then it blanks the beam and 
snaps it back to the left side. 

The switcher instantly does three 
things: (1) It applies a DC vertical - 
deflection voltage that moves the 
beam down to a position where it can 

C 

FIG: 3- DUAL -TRACE DISPLAY LOC. {S 
on one signal or the other, unless both are 
in phases. (a) Horizontal line on trace A, 
supply ripple on trace B and triggering from 
trace A;.also, timebase is too fast for ripple. 
(b) Timebase set to accommodate 16.7 -ms 
duration of both TV field and ripple wave- 
form; but slight phase variance lets one 
crawl. (c) Composite triggering locks both 
displays despite minor phase difference. 

form another trace, which will be trace 
B. (2) It triggers the beam again, similar 
to the trace A triggering, and the sweep 
pulls the beam across at the same time/ 
division rate as for trace A. (3) It 
switches the vertical deflection to the 
output of vertical amplifier Channel B. 
With no input, trace B remains flat, 
just a baseline. But trace B would dis- 
play any signal that you feed into the 
Channel B input jack. 

At the end of trace B, the sweep 
shuts off and the switcher lets the 
position deflection move the beam back 
up to trace A. The beam then waits 
for another trigger in Channel A. This 
alternating action between Channels A 

and B accounts for the term, alternate 
mode. 

Now, imagine feeding a TV horizontal - 
sweep signal into Channel B. (Drape 
a test lead near the TV yoke.) Set the 
Channel B VOLTS /DIV switch for a 

comfortable display. Since both the 
Channels A and B input signals run at 
the same repetition rate, the timebase 
need not be changed. The switcher 
alternates displaying trace A and then 
trace B, with their respective signal 
displays. 

But remember that the triggering is 
coming only from Channel A, inter- 
nally. You can, in most dual -trace 
scopes, switch the triggering to Channel 
B. In that case, the sweep doesn't start 
until the Channel B signal reaches the 
chosen triggering amplitude (and slope 
direction). Trace B is completed and 
the switcher moves the beam up so the 
sweep can run trace A. Then, the sweep 
stops and waits for another trigger 
from the Channel B signal. 

The single trigger and timebase limit 
a dual -trace scope in one way. Suppose 
you feed a power- supply ripple signal 
into Channel B. Leave the video signal 
fed into Channel A. You adjust the 
VOLTS /DIV switch on the Channel B 

side to accommodate the small signal 
amplitude. Set the trigger back to 
Channel A. 

Once the sweep displays the video 
waveform on trace A, the switcher pulls 
the beam down to form trace B. How- 
ever, the trigger comes from Channel 
A and the timebase is still set at a 10- 
µs- per -division speed that displays hor- 
izontal TV pulses. 

This sweep rate is far too fast for a 
signal that has a per -cycle duration of 
almost 17 ms. The waveform on trace 
B just blurs, since it cannot synchro- 
nize. Figure 3 -a shows the dual -trace 
result. 

Thus, you discover one significant 
limitation of a dual -trace scope: You 
cannot view widely divergent wave- 
forms simultaneously (unless they bear 
a harmonic relationship- but that's 
another story). 

Now, to carry this demonstration 
one additional step, make two changes 
in the scope settings. Move the TIME/ 
DIV switch to a position more suited 
for the ripple signal -say, 2 ms -per- 
division. Then, switch the trigger source 
to Channel B internal. 

D 
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The trace B signal, if you place the 
trigger level correctly, locks in solidly 
(Fig. 3 -b). Note that, with this new 
timebase, you can now see vertical -field 
video on trace A. If the AC power at 
your bench differs in phase from that 
at the TV station, the display on trace 
A may crawl slowly, because the ripple 
signal is not in phase with the video. 
Switch the trigger source back to Chan- 
nel A internally; the vertical fields lock 
in and the ripple signal crawls. 

This exercise proves that a dual -trace 
scope can accommodate different - 
shaped waveforms just as long as their 
time durations are similar. 

Now, here's one more little trick. A 
few scopes allow you to obtain a com- 
posite trigger -from both Channels A 
and B. When you do this, triggering in 
the alternate mode jumps from one 
channel to the other as the channels 
alternate, and, lo and behold, both 
signals lock in solidly. Each display is 
triggered internally by its own wave- 
form. That slight phase difference 
between AC power and video -field rate 
no longer upsets the triggering. 

Philips Model 3211 

Dual traces set the stage for many 
servicing simplifications. Here are 
some examples: Imagine an audio gen- 
erator output to Channel A and to an 
audio amplifier under test, with the 
output of the amplifier to Channel B. 
You can compare any change in 
waveshape, particularly if you use 
squarewaves. You can measure input - 
to- output voltage gain directly, using 
the VOLTS /DIV switches and graticule. 
Channel B lets you calculate the power 
output easily across the amplifier dum- 
my load: just square the voltage meas- 
ured and divide by the load resistance. 

For stereo amplifiers: Feed the same 
squarewave generator signal to both 
left and right channels. Connect the 
left amplifier output to scope Channel 
A and the right output to Channel B. 
Compare the waveshape and phase dif- 
ferences between channels. You can 
check balance accuracy. Look for dis- 
tortion in either channel. Take one 
probe and trace any distortion you 
see. A dozen other possibilities will 
suggest themselves to you when you're 
familiar with the instrument. 

FIG. 4- CHOPPED -MODE DUAL TRACE 
appears like this at faster sweep speeds 
(shorter sweep times). Alternate mode is 
better when sweep time -per- division is 0.1 
ms or less; chopped mode at 0.2 ms or more. 

FIG. 5 -ADD MODE CAN BE USEFUL IN 
costlier scopes, although most prevalent use 
is for subtracting -a function often called 
common -mode rejection. 

In CB radios: Feed a 1000 -Hz audio 
signal to the scope's Channel A and to 
the mike input of the transmitter. 
Feed the transmitter RF output to 
Channel B. Modulate the transmitter; 
then, compare the waveform of trace 
A with the modulation envelope on 
trace B. 

Leave Channel B connected as a 
monitor for RF output. Use Channel 
A to troubleshoot the circuits inside 
the unit. If the scope has sufficient 
bandwidth, you can check RF right 
down in the synthesizer or phase- locked 
loop, or any other oscillator. Don't 
bother changing the timebase from 0.2 
ms; unmodulated RF shows up as a 
thick display, its size depending on 

amplitude and the. setting of the 
Channel A VOLTS /DIV switch. 

Alternating the sweep to form two 
traces works fine as long as the sweep 
times are short. However, some flick- 
ering appears (even with one trace) 
when the sweep time reaches 1 ms -per- 
division or 2 ms -per- division. Switch to 
the dual trace, alternate mode, and 
you can observe flicker at 0.5 ms -per- 
division and 1 ms -per- division. It can 
become quite distracting; at 2 ms or 
5 ms, such flickering makes the traces 
hard to watch. 

Therefore, high- priced scopes that 
can afford such refinements have what 
is called a chopped mode. Instead of 
the timebase determining when the in- 
ternal switcher goes from trace A to 
trace B, a chop oscillator operates the 
switcher. This chop oscillator runs at 
200 kHz -500 kHz (250 kHz is usual). 
It causes the switcher to flip back and 
forth between Channels A and B too 
rapidly for the eye to follow. Thus, 
even at slow sweep times, there is ab- 
solutely no appearance of switching 
from one trace to another. 

At a 250 -kHz chop rate, each trace 
is chopped up into tiny 2 ps bits. Chan- 
nel A displays for 2 µs, then Channel B 
displays for 2 µs. Intervals of 2 µs exist 
between each visible segment, but they 
are too small to observe at slow sweeps. 
In fact, only two seemingly continu- 
ous displays can be seen until sweep 
timing becomes as short as 50 or 20 
ps -per- division. At that point, you 
begin to detect segment patterns in the 
traces. 

Figure 4 shows this effect. However, 
in the alternate mode, switching hap- 
pens so fast at these sweep speeds, you 
would not use the chopped mode. 

This explains how you select which 
dual -trace mode to use. At sweep set- 
tings between 20 ms -per- division and 
0.2 ms -per- division, you select the 
chopped mode- unless there's some 
other good reason to stay in the alter- 
nate mode. At sweep settings from 0.2 
ms -per- division to the shortest time 
setting on the knob, select the alternate 
mode. Some dual -trace models select 
the best mode automatically, as you 
set the TIME /DIV switch. 

An add mode, common among 
dual -trace scope designs, adds the two 
displays together algebraically and dis- 
plays them as one signal on one trace. 
Figure 5 shows an example. Channel A 
has a 17 -ms sinewave; Channel B dis- 
plays an 8.5 -ms sawtooth waveshape. 
They are visible separately in Fig. 5 -a. 
In Fig. 5 -b, they are shown added 
together. Where phases coincide, the 
amplitude is greater; where phases are 
opposed, the amplitude is smaller. 
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A re /ection or subtract mode is pos- 
sible if the scope has a capability for 
reversing the polarity of the Channel 
B signal. When the signal in Channel B 

is normal, the add mode gives you sig- 
nals A + B. Reverse the polarity of 
signal in Channel B, and the same 
mode gives you A - B. In some cir- 
cumstances, you can use this capability 
to eliminate unwanted portions of cer- 
tain waveforms. 

X -Y mode 

Technicians sometimes ask, "With a 

triggered scope, how can I use sweep 
alignment equipment ?" They realize 
that feeding the generator baseline 
signal to the trigger input does not 
work. Nor do most triggered scopes 

have a horizontal input jack -at least, 
not labeled as such, although a few do. 

The answer lies in a feature that is 

now part of virtually all triggered 
scopes: the X -Y mode. (One scope 
manufacturer calls it "A- vs. -B" mode.) 
This feature is not complicated. When 
you switch a dual- trace, dual- channel 
scope to the X -Y mode, one chan- 
nel (usually Channel B) serves as a 

horizontal input channel. In single -trace 
scopes, the trigger amplifier becomes 
an X -axis amplifier; the X -input then 
is through the external trigger jack. 

To the X -input arranged in this fash- 
ion, you connect the horizontal signal 
from a sweep generator. If one Y -chan- 
nel has been converted to an X- channel, 
adjust its VOLTS /DIV switch for a 

Delayed Sweep 
You won't find it on 
inexpensive instruments 

YOU DON'T FIND DELAYED TRIG - 
gering on an inexpensive triggered scope 
Delayed triggering has long been con- 
sidered a feature reserved for lab scopes 
used for broadcast -station monitoring. 
Typically, a service technician worked 
his entire career without ever seeing 
or even learning how to operate such a 

sophisticated device. 
Scopes within the price reach of a 

serious technician now have delayed 
triggering. As you troubleshoot the 
digital systems of TV receivers, video 
games and personal computers, you 
may find this feature virtually indis- 
pensable. Not only does it help you 
pin down faults, delayed triggering can 
help you understand digital operations 
better than any teaching device I can 
think of. 

Hickok Model 532 

Delayed triggering allows you to 
select precisely any portion of a wave- 
form or pulse train you want to ex- 
amine closely. For example, suppose 
you want to observe only the vertical 
interval reference (VIR) signal. (Why? 
To make sure it reaches the video de- 
tector unattenuated by the IF's.) 

baseline trace that fills the graticule 
from side to side. The scope's sweep 
no longer functions at all, nor does the 
trigger. Only the signal from the sweep 
generator forms the horizontal or X- 
axis trace. 

Channel A, or whichever channel re- 
mains the Y -axis amplifier, accepts the 
response -curve signal from the video 
detector or demodulator probe. Other- 
wise, operation is similar to that for 
alignment with a recurrent -sweep 
scope. 

You can use the X -Y mode for any 
purpose that suits the horizontal and 
vertical inputs of an older scope: 
Lissajous figures, phase comparisons, 
vectorscope displays, curve- tracer 
hookups, and the like. 

nw; av z+óir sáee 
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FIG. 6- VARIABLE DELAYED TRIGGER 
is a feature of more costly triggered scopes. 
Basically, a timebase determines how much 
of a waveform is to be viewed and a delay 
multiplier sets the time allowed to elapse ßr1 before triggering fires the sweep. 

You simply delay the trigger until the 
signal fed into the oscilloscope reaches 
line 19 (or the preceding line). To view 
the VITS signal on lines 17 and 18, 
you delay the trigger slightly less. 

Figuring out delays sounds a bit 
complicated but it's not. You do not 
have to calculate delay times. In fact, 
you manage the whole operation vis- 
ually. Elaborate scopes are designed 
for easy manipulation. 
To simplify delayed- trigger operation, 

you will find a sweep intensifier sys- 
tem built into today's sophisticated os- 
cilloscopes. With the Hewlett- Packard 
and Tektronix models that include this 
feature, you determine how much 
sweep is to be intensified by setting a 

knob that is concentric with the time - 
base switch knob. This Delay Time 
knob follows the same calibration 
marks (TIMe /DIV) as for sweep time. 
Here's how you use the delay facility. 
Follow these steps using the photos of 
Fig. 6 and Fig. 7 as a guide, or go 
through them with your own scope. 

1. Turn the Delay Time knob (Fig. 
6 -a) until you can see a portion of the 
display being brightened. Generally, 
this is at the start (left end) of the dis- 
play. In Fig. 7 -a, the brigher segment 
has been moved to the right of center, 
so you can see it better. If you can't 
see the intensified portion plainly, re- 
duce the overall sweep intensity. 

Ordinarily, try an approximate delay- 
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A 

B 
FIG. 7- EFFECTS OF INTENSIFIED DE- 
lay system. (a) Brighter bit of display indi- 
cates where delay will affect triggering. 
(b) Delay time set to encompass vertical - 
sync interval in video. (c) Delay system ac- 

time setting at one -tenth of the main 
sweep time. For example, Fig. 7 -a 
shows the result of an intensifier set- 
ting of 0.2 ms with a main sweep time 
of 2.0 ms. You can refine the setting 
later. Although it's called delay time, 
you are setting the duration of inten- 
sified display that will presently be 
spread out for examination. 

2. Find the Delay Multiplier knob 
(see Fig. 6 -b). This is a decimal counter, 
connected inside to a precision multi - 
potentiometer. This multiplier lets you 
choose exactly how much delay time 
you want between the start of the 
waveform and the portion you want to 

D 

tivated, displaying period selected by Delay 
Time knob and Trigger Delay multiplier. 
(d) x 10 magnifier expands trace to make 
VIR signal easy to examine. 

observe closely. The dial is tightly cal- 
ibrated. But with this system, you 
don't usually have to concern yourself 
with the delay time itself. Just turn 
the potentiometer and observe the in- 
tensified portion of the sweep slide 
along the display. Superimpose the 
intensified portion of the sweep over 
the display segment you want to 
examine. In Fig. 7 -b, the delay time 
has been moved over to intensify the 
vertical -sync interval. 

3. Now, refine the Delay TIME /DIV 
setting so that it includes all the dis- 
play segment you want to examine 
close -up but no more than that. If 

"ANYONE WHO EXPECTS TO STAY 
in electronics beyond 1980 had better 
know how to operate a top -grade os- 
cilloscope." So insisted Forest Belt at 
an interview shortly after completing 
preparation of this Special Section of 
Radio -Electronics. 

"Not that they shouldn't understand 
scopes already," he went on. "Any 
good technician or engineer should. 
But, let's face it, plenty of them don't. 
They waste an hour or two every day 
sweating over repair and maintenance 
problems that would not be tough if 
they only had a good oscilloscope and 
kept it dusted off." 

As Forest writes in the introduction 
to this section, there is no excuse not 
to learn. One new item aimed at 
making the learning easy is a Forest 
Belt Service Training Monograph just 
out this month. Its title: "Triggered 
Oscilloscopes -Four Hours to Fam- 

iliarity." It is the first of two Mono- 
graphs about triggered scopes in his 
Electronic Basics series. This illustrated 
Monograph No. 48A0202 -24 takes its 
reader smoothly through a sequence of 
hands -on exercises that show exactly 
how triggered scopes work inside and 
out. Step by step, any student, engi- 
neer, or technician discovers what 
waveforms mean, how to display and 
analyze them, and what to do when 
they look wrong. 

A companion Monograph, entitled 
"Triggered Oscilloscopes- More Hours 
to Advanced Understanding," (No. 
58A0305 -24) will be published next 
month. 

Each Monograph sells for $8. Add 
$3 to your check for postage and 
handling. (That's $11 for one, $19 for 
both.) Order from Forest Belt's Ser- 
vice Training Monographs, Box 68120, 
Indianapolis, IN 46268. 

Lectrotech dual trace unit. 

necessary, also refine precisely the 
position of the intensified segment by 
readjusting the Delay Multiplier knob. 

4. Activate the trigger -delay feature. 
The Hewlett -Packard model 1740A 
has a pushbutton labeled DELAYED. 
On the Tektronix model 7704, you 
pull outward on the same knob (Fig. 
6 -a) you use to set the delay time /divi- 
sion. In either instance, and in other 
scopes with this arrangement, the dis- 
play opens up precisely that portion of 
the waveform you marked with the 
intensifier. 

B &K Model 1432 

In case you do want to know the 
amount of delay time, in ms or µs, 
multiply the Delay TIME /DIV setting 
by the delay multiplier digits; the main 
dial shows 10's, the subdial shows 
units. 

For example, in Figs. 6 and 7, the 
delay time was set for 0.2 ms -per- 
division. The delay multiplier has been 
set to 81 on its dial. Multiplying 0.2 
by 81 gives 16.2 ms. The delayed 
trigger lets 16.2 ms of the original 
waveform go by without being seen. 
Then, upon triggering the sweep moves 
at a speed determined by the Delay 
TIME /DIV setting -in this case, 0.2 ms- 
per- division. At this point, across the 
10 divisions of the scope graticule, you 
are looking at a 2 -ms waveform that 
includes one vertical -sync interval of 
composite video, beginning 16.2 ms 
after the triggering point that was set 
initially for the main sweep. 

5. You can carry this procedure one 
step further with the x 5 or x 10 mag- 
nifier. If you center exactly a portion 
of the delayed -sweep display, the mag- 
nifier spreads it out. Figure 7 -d shows 
refined detail of a VIR signal on line 
19 of the vertical interval. 
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So...Shop Around 
Find exactly what you need. 
then buy your scope. 

In very high -priced oscilloscopes, 
you encounter the "mainframe and 
plug -in" concept. For example, the 
Tektronix model 7704 scope has a 
whole list of plug -ins. 

In shopping for this kind of `scope, 
you must first decide what kind of 
mainframe you want. What kind of 
CRT, which plug -in capability, whether 
you want on- screen readouts (see the 
Fig. 7 photos), and several other con- 
siderations come into play in choosing 
a mainframe. 

Next, you have to decide which 
vertical amplifier module you need. 
You can obtain modules with four or 
more traces instead of just one or two. 
Bandwidth size is an important con- 
sideration here. Some modules have 
greater sensitivity than others. What 
you need determines your selection. 

Then, you choose the timebase and 
the triggering system. Do you want 
plain or delayed triggering? HF rejec- 
tion or not? How about TV triggering 
(usually an extra)? The Tektronix 
Series 7000 scopes offer at least seven 
alternative modes just in timebase 
modules. 

Tektronix Model 7704A. 

Overall, you have a large number 
of options; check catalogs thoroughly 
and ask a sales engineer to go over 
your entire requirements. (Note -you 
may become frustrated in this attempt 
if you're a service technician. Few 
salespeople for sophisticated scopes 

Table 1- Recurrent -Sweep Oscilloscopes 

Brand Model 
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B & K 1403A 5 10 3 Rnd P31 10cm 10 110 230 

Precision 

Conar 250 40 250® Rnd NA 10 500 NA 

Eico® 427 0.5 10 5 Rnd NA 10 100 220 
435 4.5 50 3 And NA 2x3" N/ 10 100 240 
460 4.5 35 5 And NA 4x4" J 10 100 210 
462 10 10 5 P31 3x6cm 10 1000 NA , 

465 6 35 5 And NA 6x10cm J 10 100 330 

Leader LBO310A 4 NA 3 Rnd NA 8x10div 10 100 210 

LB0511 10 20 5 Rnd NA 8x10div V 300 

NA 

® 

Information not made available by mfr. 

Approximate mfr specification not standard 

Plus TVV and TVH sweep positions. 

Available in kit form at less cost. 

have had servicing experience. They 
may not really know what your needs 
are. They are accustomed to selling 
to engineering, industrial maintenance 
and laboratory customers. So go slow- 
ly. Determine that any scope you buy 
will do exactly what you need it for.) 

You find there are two more open- 
ings to fill on the model 7704 main- 
frame. A digital voltmeter, itself con- 
taining three or four options, fits into 
one plug -in slot. Submodules include a 

digital VOM, an AC voltmeter, a ther- 
mometer probe (finds TTL IC's that 
are bad or becoming bad) and others. 
A frequency counter could fit into 
the other opening. 

More modules are available for vari- 

Telequipment Model D32. 

ous specific purposes. Catalogs and 
alert salespeople can show you endless 
ways to make your expensive scope 
more versatile than you might have 
dreamed possible. 

And that's the name of this game. 
If you are a technician with an eye to 
a long and profitable career, soon you 
will take the step toward a really top- 
notch oscilloscope: I do not recom- 
mend buying a fancy triggered instru- 
ment just to say you have one. Instead, 
buy it to make your job easier, faster, 
more certain and more professional. 

To accomplish that, take your time 
shopping. Find absolutely what you 
need. Be sure you are taught how to 
use that particular model to the best 
advantage. The oscilloscope you buy 
must save you time and make you 
more money. That's why a great scope 
is worth its cost. 
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computer corner 

An in -depth look at the widely used 6502 micro- 
processor. WILLIAM BARDEN, JR. 

THE MOS TECHNOLOGY MCS6502 MICRO - 
processor is one of the most widely used 
microprocessors today, especially in hob- 
by computers where it is second only to 
the 8080. The Commodore PET, Apple, 
KIM -1 and Ohio scientific microcomput- 
ers are a few that use the 6502. Let's look 
at some of the hardware and software 
characteristics of the 6502. 

6502 signals 
The 6502's chief selling point is that it 

is an easy IC to interface, more so than 
the 8080. Only one power supply is 

required, +5 volts. Rather than a cum- 
bersome two -phase clock, the 6502 uses 
an internal clock that requires only an 
external R -C network or crystal. Like the 
8080, up to 64K (65,536) bytes of exter- 
nal memory can be used directly. Unlike 
the 8080, I/O devices are memory - 
mapped, meaning that I/O devices must 
share the 64K address with memory. All 
inputs and outputs are TTL- compatible. 

Figure 1 shows the pinout of the 6502. 
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There are 16 address lines, designated 
AB15 through ABO, and eight data lines 
designated DB7 through DBO; these data 

lines are bidirectional. (Here, as in many 
other microprocessors, ABO and DBO 
represent the least- significant bits.) 

The clock lines are 00, 4)1 and 2. 

Figure 2 shows the connections for the 

7404 

6502 37 

FIG. 2 

R-C network providing 1 percent accu- 
racy for the clock frequency. Lines 01 
and 02 are system clock outputs, defining 
a two -phase clock. 

Like other microprocessors, the 6502 
can execute a variety of instructions. 
Instruction lengths are one, two, or three 
bytes, and execution times range from 
two cycle times (2 µs) to seven cycle 
times (7 µs). During the course of each 
instruction, the one to three bytes of the 
instruction is fetched from memory by a 

memory read for each byte. After the 
CPU has fetched the instruction, the 
execution portion of the instruction is 

implemented. The execution portion may 
require additional memory reads or 

TABLE 1 -6502 INSTRUCTIONS 

Instruction 
Mnemonic Explanation 

Instruction 
Mnemonic Explanation 

ADC Adds 8 -bit operand to 
accumulator with carry 

LDX Loads 8 -bit operand to 
X index 

AND ANDs 8 -bit operand to 
accumulator 

LDY Loads 8 -bit operand to 
Y index 

ASL Shifts operand one bit 
left 

LSR Shifts operand one bit 
right 

BCC Branches on no carry NOP No operation 
BCS Branches on carry ORA Performs OR on 8 -bit 
BEQ Branch on equal operand and 
BIT Tests operand bits accumulator 
BMI Branches on minus PHA Pushes accumulator 
BNE Branches on not equal into stack 
BPL Branches on plus PHP Pushes program 
BRK Software interrupt counter into stack 
BVC Branches on no 

overflow 
PLA Pulls accumulator from 

stack 
BVS Branches on overflow PLP Pulls program counter 
CLC Clears carry from stack 
CLD Clears decimal mode ROL Rotates operand one bit 
CLI Enables interrupt left 
CLV Clears overflow ROR Rotates operand one bit 
CMP Compares 8 -bit operand right 

with accumulator RTI Return from interrupt 
CPX Compares 8 -bit operand RTS Return from subroutine 

with X index SBC Subtracts 8 -bit operand 
CPY Compares 8 -bit operand 

with Y index 
from accumulator with 
carry 

DEC Decrements 8 -bit SEC Sets carry 
operand SED Sets decimal mode 

DEX Decrements X index SEI Disables interrupt 
DEY Decrements Y index STA Stores accumulator into 
FOR Performs exclusive OR memory 

on 8 -bit operand and 
accumulator 

STX Stores X index into 
memory 

INC Increments 8 -bit 
operand 

STY Stores Y index into 
memory 

INX Increments X index TAX Transfers A to X 
INY Increments Y index TAY Transfers A to Y 
JMP Jump to new location TSX Transfers S(tack) to X 
JSR Jump to subroutine TXA Transfers X to A 
LDA Loads 8 -bit operand to TXS Transfers X to S 

accumulator TVA Transfers Y to A 
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THE COUNTERS 

YOU REALLY WANT 

AT AFFORDABLE 

PRICES. 
A Model for every need. 

MODEL 38 
1 Hz to 80 MHz. 

MODEL 38 
1 Hz to 80 MHz, 

MODEL 38 
1 Hz to 512 MHz 

MODEL 38 
1 Hz to 512 MHz 

0. 
10 ppm 

OX. 
lppm 

5o 
, 

5X. 
, lpprn 

$209 

$269 

$419 

$499 

Perfect for communications, CB, 
audio, TV and digital work, serv- 
icing and laboratory applications. 

All 4 field -proven models feature 
full 7 -digit display with automatic 
decimal and full autoranging. Our 
exclusive SPEED READ mode pro- 
vides fast update (5 /sec) time for 
easy tuning and adjusting. 

Handsome, rugged metal case 
with brushed aluminum panel 
including all -angle tilt stand. (Low 
cost rack mounting kits for stand- 
ard 19" rack also available.) All 
models come packaged in a plastic 
carrying case that protects the unit 
in shipment and in use. 

Why settle for less than the best. 
See these hard -working counters at 
your distributor now. 

HICKDK 
the value innovator 
INSTRUMENTATION & CONTROLS DIVISION 
THE HICKOK ELECTRICAL INSTRUMENT CO. 

10514 Dupont Avenue Cleveland, Ohio 44108 
(216) 541 -8060 TWX: 810- 421 -8286 

CIRCLE 19 ON FREE INFORMATION CARD 

writes, reads or writes to an I/O device, 
or simply perform internal processing, 
such as incrementing a register. 

The R/W output is low for memory or 
I/O writes and high for reads. Transfer of 
data occurs during clock 02. The direc- 
tion of data transfer is determined by the 
state of the R/W line. As the 6502 always 
places known addresses on the address 
lines, the address, clock, and R/W signals 
are sufficient to control all memory and 
I/O reads and writes. The SYNC output 
identifies which cycles are fetch cycles in 

the instruction.The primary use of 
SYNC is to allow single instruction exe- 
cution by using the RDY line. 

The RDY line is an input used by a 
slow memory or I/O device to halt the 
microprocessor until the device can re- 
spond. Bringing down RDY during clock 
01 will halt the CPU until the signal is 

disabled. Lines RDY and SYNC can be 
used in control -panel microcomputers to 
execute a single instruction at a time. 

There are two direct interrupts avail- 
able for the 6502: IRQ and NMI. NMI is 

a nonmaskable interrupt that can never 
be disabled. A negative -going edge on 
NMI causes the CPU to transfer control 
to an NMI interrupt routine in memory. 
Interrupt IRQ is a maskable interrupt 
that can be enabled or disabled by the 
software program. If IRQ is not disabled, 
an external interrupt on this line causes a 

continued on page 114 

A fine selection of small tools, 
measuring instruments, hard -to -find 
items for shop, home and lab. 
Convenient one -stop shopping for 
technicians, engineers, craftsmen, 
hobbyists. Major credit cards ac- 

cepted, satisfaction assured. Get 
your NATCAM catalog today. 

J\ National Camera, Inc. IV' 2000 West Union Ave., Dept. GB4 
Englewood CO 80110 USA 
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Good soldering : 

Il i be ns with 
t e right 

:solder se ection: 
Different soldering applications require dit - 
ferent alloys and different fluxes. Even 

different combinations of the two. You 
can't solder stainless steel, a pc board or 
aluminum with the same material. It just 
won't work. And that's a fact. 

Now Multicore makes soldering easy. 
Not only to select the right solder. But to _,Not 

it also. The flux is included in the sol- 
der as multiple cores. And in just the right 
ratios. There's no mess. Nothing to add. 

Think of it. Multiple cores for better distribu - 
tion of the flux. You solder faster. Use lessi 

_ solder. Get better results. And that's a fact 
too. 

Prnve it to yourself. 

111 

Send For Your 
Solder Sampler Kit 

Consists of 5 special solders each in a feed -out 
metal dispenser. Totals over 60 ft. for every 
solder requirement. 
ELECTRICAL: Best general purpose solder with 

non-corrosive rosin flux for all types of wiring. 
Savbit` formula protects soldering iron tip from 

III wearing out. 

" thin 
A 60140 tin /lead alloy, but extra 

thin (22 gauge) for electronic applications. Non- 
corrosive rosin flux cores. 
STAINLESS STEEL AND SILVER JEWELRY: ' A tin /silver alloy with special flux; contains no 
lead. Blends in so well, you can hardly tell where/ 
Its been used. ..its been 

Special flux and silver alloy corn - 
bination for soldering aluminum. There's nothing 

like it on the market. 

PLUMBING AND SHEET METAL: For most 
I, metal joining applications except aluminum. 

Uses acid type flux. 

I 

ALL 5 FOR $895 ,nipping and 
cui,llinq included 

Plus Bonus Pak of 
Emergency Solder 

A Ilat, tape -like solder that melts with a match. 
ideal for most on- the -spot emergency repairs 

MULT1CORE SOLDERS 
DEPT. RE 578, WESTBURY, N.Y. 11590 

f7 Send me a "Solder Sampler Kit" at the 
special $8.95 price (limit of one per person) II - and include my bonus Emergency Solder. 

NAME 

ADDRESS 

CITY'STATEZIP 
Check or money order must accompany order 
N.Y. State residents add approp. Sales Tax 

FREE Solder User's Guide 
No purchase required Just circle reader service card 
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state of solid stake 

A TV modulator IC from National that produces a composite 
video modulated RF signal. 

KARL SAVON, SEMICONDUCTOR EDITOR 

DESIGNERS OF TV GAMES, TV TYPEWRITERS 
and microcomputer accessories must 
have digital know -how, yet be proficient 
in video and RF techniques. They some- 
times borrow oscillator -modulator cir- 
cuits that use coils that have to be wound, 
tapped and tuned, calling for time -con- 
suming analog skills. The designers 
dream of putting color and sound into 
their systems, but more often than not are 
discouraged by the complications en- 
tailed. Now, National Semiconductor's 
LM 1889 TV video modulator circuit 
generates a VHF signal complete with 
audio and color, with little more trouble 
than adding another integrated circuit to 
the schematic. 

Figure I shows the circuit block dia- 
gram of the LM1889, which includes two 

CH A TANK 

CH B TANK B -Y R -Y 
INPUT INPUT 

CHROMA CHROMA 
GROUND BIAS LEAD 

7 . 
CH A 

RF-OSC 

iL 1 
4 3 2 

CH B 
CO OR COLOR 

MODU- RF-OSC 
MODU- MODU- 
LATOR LATOR 

RF 
MODU- 
LATOR 

LM1889 

RF 

MODU- 
LATOR 

SOUND 
OSC 

10 

CH B 

OUTPUT 

11 12 

VIDEO 
INPUT 

13 114 

RF 

SUPPLY 

CHROMA 
OSC 

15 116 

CHROMA 
SUPPLY 

17 

I 

CHROMA 
LAG 

CH A CHROMA SOUND CHROMA 
OUTPUT SUB- TANK OSC 

CARRIER OUTPUT 

FIG. 1-- LM1889 TV VIDEO MODULATOR IC ac- 
cepts luminance, sync, chrominance and audio 
inputs and produces an RF modulated compos- 
ite video signal. 

RF oscillators that operate to 100 MHz. 
The oscillators are usually tuned to VHF 
low -band Channels 3 and 4. Either oscil- 
lator is selected by applying a voltage to 
the external R -L -C tank circuit. The 
sound oscillator is isolated from the rest 
of the IC, and can be externally frequen- 
cy- modulated with a varactor diode or by 
switching a capacitor across the tank. 
External components add the sound. 

The crystal -controlled color oscillator 
feeds two chroma modulators with quad - 
rature signals (90° out -of -phase with 
each other). Chroma is generated using 
the R -Y and B -Y color -difference inputs 
to control the phase of the color- output 
signal. Burst -keying of the B -Y input 
inserts the reference burst during hori- 
zontal blanking. Two RF modulators add 
video, chroma and sound to the selected 
carrier frequency. 

The internal sound oscillator uses a 

positive feedback differential amplifier. 
Difference amplifiers make good oscilla- 
tors because the oscillations are ampli- 

15V0 3 

M LOK4N 
0.01 2.2K CLOCK 

1 DRIVER 

NC 

500K 111 121 120 

J1N1. 
0.033. 

-0yOO 23 

RIGHT 
PADDLE 
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MM57100N 
VIDEO GAME 

GAME 
RESET 

-0 24 GAME 
SELECT 

500 K 

0.033 Z 

CLK 

CLK 

TEST 

CHROMA B 

CHROMA A 

tude- limited by the transistor cutoff that 
unloads the tank circuit. Oscillators that 
limit by shorting or otherwise loading the 
tank circuit reduce the oscillator stability 
and the waveform purity. The tank circuit 
for the sound oscillator is connected 
between pin 15 and the pin 16 power - 
supply input. 

The two .RF oscillators are positive 
feedback difference amplifiers similar to 
the sound oscillator., Voltage regulators 
are provided that hold the output of the 
RF oscillator to within about ±2 kHz of 
the tuned frequency over a 12- to 16 -volt 
supply range. Each modulator is powered 
from the corresponding oscillator so that 
an oscillator -modulator combination is 
enabled as a block. 

The RF modulators are double -bal- 
anced circuits that are fed from the chro- 
ma subcarrier on pin 13 and the video 
input on pin 12. If pin 12 and pin 13 are 

2 
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FIG. 2 --TV GAME CIRCUIT uses the LM1889 modulator and MM57100 video game IC. 
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r... 
THERM I: 

DIGITAL HEAT SENSOR 
* THERM I kit: $69.95 (assy. $20 

additional) 
*Battery operated 
*3 digit .3" LED display 
*Rugged handheld anodized alum- 

inum case with 15' probe lead 
*Range: -31 degrees to 225 degrees F 

( -35 to 125 C) + 1 degree C 
*May calibrate in degrees F or C 

Other members of the THERM family include: 
'THERM Il: LCD display for ultra -low power 
dissipation. 
`MINI- THERM: plugs directly into DVM for 
readout in mV/ degree F or C. 

Check, money order, Master Charge or Visa 
accepted (include expiration date with credit 
card orders, please add 3% for charges.) 
Calif. residents please add 6YA% sales tax. 
Add S1.25 for UPS shipping costs. 

(415) 941 -2764 
P.O.Box 4477 Mtn. View CA 94040 

n tróo 
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PROFESSIONAL 
DISCOUNTS 

Texas Instruments 
electronic calculator 

TT 519.35 SR 40 523.25 
23.25 SR 51 II 47.05 
12.55 TIST NEW 63.00 
1095 T -SB NEW 95.79 

11 ,00 38.75 T1 59 NEW 219.95 
II 5015 NEW 63.00 PC 100A 147.00 
tI 5050 M 77.55 MBA 63.00 
TI 5040 P7 95.00 Bus An,»., 26.95 
1130 SP 16.98 11 Pmgr, .n..° NEW 49.95 
polarbi 28.09 111790 NEW 39.95 

mi.m. 
- :3m - *.r 

Ask for TI Digital Watches 

HEWLETT PACKARD 
HP -27 5140.00 

HP -10 NEW 5139.00 HP -29C NEW 15600 
HP -19C NEW 275.00 HP -80 235.00 
HP-21 64.00 HP-67 360.00 
HP-22 100.00 HP-91 26000 
HP.25 100.00 HP -92 NEW 50000 
HP25C 12800 HP -97 599.00 

Were HP's authorized franchise dealer - all 
accessories are professionally discounted. 

Also SCM. Olivetti. Casio. Canon. APF. Sharp. 
Craig. Sanyo. Record -A -Call. Norelco- Phillips 
and more. All at great prices! 

Norelco NT -1 S164.00 Sanyo 9908 5249.95 
Norelco 186 245.00 Sanyo 8000A 199.95 

WE WILL BEAT OR MEET ANY COMPETITORS' PRICE 
IF HE HAS MERCHANDISE ON HAND. All units shipped 
m orrgmal factory cartons with accessories according to 
manufacturers. specifications In Calif call 12131370- 
5795 or CALL (800) 421 -0367 lather than CA). Above 
prices are for cash only BankAmericard /Visa 8 Master 
Charge prices differ Send money order Pers ck 12 wks 
to clear) In CA add 6 °ro sales tax. Add S3 50 min shipping 
charges WE SHIP AIR on request Subject to availability 
Send mad orders to DEPT EM -J 
WRITE OR CALL FOR FREE CATALOG. 

WRITE OR CALI5FOR FREE CATALOG 
WILSHIRE -2 STORES - HAWTHORNE 

C ALL 

Vater-pmes Dept. RE-d 

16611 HAWTHORNE BLVD' LAWNDALE. CA 90260 

(213) 370 -5795 (800) 421 -0367 
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biased at the same DC voltage, the modu- 

lator would be perfectly balanced and 

there would be no RF output. A DC 

offset between pin 12 and pin 13 unbal- 

ances the modulator and determines the 

unmodulated RF- carrier level. 

The 3.58 -MHz chroma oscillator also 

uses a difference amplifier. This oscillator 
requires an external R -C circuit and 

crystal. Oscillator- output terminal pin 17 

drives the external 3.58 -MHz crystal cir- 
cuit. The crystal network has two 90° 
out -of -phase outputs that are the chroma - 
modulator inputs. 

The color modulators are double -bal- 
anced circuits. As with the RF modula- 
tors, these stages must be biased with a 

DC offset between pin 2 and pin 3 and 

between pin 4 and pin 3 to set the subcar- 

rier level. 
Figure 2 is the schematic of a complete 

game circuit, in which the National 
Semiconductor MM57100N game IC is 

used to generate the video, chroma and 

sound inputs for the LM1889. Note that 
the 2N4403 power -supply regulator is 

the only discrete transistor. Figure 3 is a 

monochrome character generator display 
circuit that demonstrates how simple it is 

to use the LM1889. 

5V 

-12V 

R2 

9.1 K 

1000 

0.00 l µF 

2.1V r = 7552 
RF 

OV- 2.4K O.IµF OUTPUT 

FIG. 3 -- MONOCHROME MODULATOR for char- 
acter generator display. 

The LM1889 TV video modulator has 

a maximum current drain of 45 mA. The 
minimum chroma -oscillator output is 4 

volts P -P with up to 20 -pF loading, and 

the minimum sound -oscillator output is 2 

volts P -P. The minimum RF- oscillator 
level is 200 mV P -P. For more informa- 
tion, write to National Semiconductor 
Corporation, 2900 Semiconductor Drive, 
Santa Clara, CA 95051. R -E 

NEXT MONTH 

Great special section on personal 
computers. Everything from what 
they are to who makes what. Don't 
miss it. Reserve your copy of the 
June issue of Radio -Electronics 
today. 

>Rt:IW 
AUTOMATIC 

STAPLE GUNS 
CUT WIRE & CABLE 

INSTALLATION COSTS 
. . without cutting into insulation! 

SAFE! Grooved Guide positiors wire for 

proper staple envelopment! Grooved Driving 
Blade stops staple at right depth of penetration 
to prevent cutting into wire or cable insulation! 

No. T -18 -Fits wires up to 
3/16" in diameter. 

BELL, 
TELEPHONE, 

THERMOSTAT, 
INTERCOM, 
BURGLAR 

ALARM 
and other low 

le,- j voltage wiring. 

I Uses T -18 

staples with 3/ 16" round crown 
in 3r8" and 7116" leg lengths. 

No. T -25 -Fits wires up to 
1/4" in diameter. 
Same basic construction 
and fastens same 
wires as No. T -18. 

Also used for 
RADIANT 

HEAT WIRE 

Uses T -25 staples 
with 1/4" round crown in 9/32 ", T 
3/8 ", 7/16" and 9. 16" leg lengths 

NEW! Intermediate 
. T -37 -Fits wires and cables 

up to 5/16" in diameter. 
Same basic construction 

as Nos. 1 -18 & T -25. 

Also used for 
CATV and 

DRIVE RINGS in 
stringing wires. 

Uses T -37 staples 
with 16" round crown in 3/8", 

I ' 2" and 9/ 16" leg lengths. 

No. T -75 -Fits wires and cables 
up to 1/2" in diameter. 
RADIANT HEAT 

CABLE, 
OF CABLE, 

WIRE CONDUIT 
COPPER TUBING 
or any non -metallic 

sheathed cable. 

Also used as 
DRIVE RINGS 

in stringing wires. 

Uses T -75 staples with /2" 
flat crown in 9/ lE ", 5 8" 
and 7/8" leg leng :hs. 

/ÿRROW FASTENER COMPANY INC. 

271 Meyhill Street, Saddle Brook. N. J. 070663 
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Should your 
career in 

electronics 
go beyond 

TV repair? 
CREI prepares you at home 

for broader and more advanced 

opportunities in electronics - 
plus offers you special arrangements 

for engineering degrees 

Advanced Electronics 

There is no doubt television repair can 
be an interesting and profitable career 
field. TV repair, however, is only one of 
the many career areas in the fast growing 
field of electronics. 

As an indication of how career areas 
compare, the consumer area of electron- 
ics (of which TV is a part) makes up less 
than one -fourth of all electronic equip- 
ment manufactured today. Nearly twice 
as much equipment is manufactured for 
the communications and industrial fields. 
Still another area larger than consumer 
electronics is the government area. That 
is the uses of electronics in such areas as 
research and development, the space 
program, and others. 

Just as television is only one part of 
the consumer field, these other fields of 
electronics are made up of many career 
areas. For example, there are computer 
electronics, microwave and satellite 
communications, cable television, even 
the broadcast systems that bring pro- 
grams to home television sets. 

As you may realize, career oppor- 
tunities in these other areas of electron- 
ics are mostly for advanced technical 
personnel. To qualify for these higher 
level positions, you need college -level 
training in electronics. Of course, while 
it takes extra preparation to qualify for 
these career areas, the rewards are 
greater both in the interesting nature of 
the work and in higher pay. Further- 
more, there is a growing demand for 
personnel in these areas. 

Unlike most other home study schools, 
CREI programs are devoted exclusively 
to preparing you for careers in advanced 
electronics. All of CREI programs are 
college level. And CREI gives you both 
theory and practical experience in ad- 
vanced electronics. 

Unique Design Lab 
A unique feature of CREI training is its 
Electronic Design Laboratory Program, 
which trains you to actually design cir- 
cuits. It also helps you understand the 
theories of advanced electronics and 
gives you extensive practical experience 
in such areas as tests and measurements, 
breadboarding, prototype construction, 
circuit operation and behavior, charac- 
teristics of electronic components and 
how to apply integrated circuits. 
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career Training at Home 

Only CREI offers this unique Lab 
Program. It is a complete college lab 
and, we believe, better than you will find 
in most colleges. The "Lab" is one of 
the factors that makes CREI training 
interesting and effective. And the pro- 
fessional equipment in this program be- 
comes yours to keep and use throughout 
your professional career after you com- 
plete the training. 

Engineering Degree 
CREI offers you special arrangements 
for earning credit for engineering de- 
grees at certain colleges and universities 
as part of your home study training pro- 
gram. An important advantage in these 
arrangements is that you can continue 
your full time job while "going to college" 
with CREI. This also means you can 
apply your CREI training in your work 
and get practical experience to qualify 
for career advancement. 

Wide Choice of Programs 
CREI gives you a choice of specializa- 
tion in 14 areas of electronics. You can 
select exactly the area of electronics 
best for your career field. You can spe- 
cialize in such areas as computer elec- 
tronics, communications engineering, 
microwave, CATV, television (broad- 
cast) engineering and many other areas 
of modern electronics. 

FREE Book 
In the brief space here, there isn't room 
to give you all of the facts about CREI 
college -level, home study programs in 
electronics. So we invite you to send for 
our free catalog (if you are qualified to 
take a CREI program). The catalog has 
over 80, fully illustrated pages describ- 
ing your opportunities in advanced elec- 
tronics and the details of CREI home 
study programs. 

Qualifications 
You may be eligible to take a CREI col- 
lege -level program in electronics if you 
are a high school graduate (or the true 
equivalent) and have previous training 
or experience in electronics. Program 
arrangements are available depending 
upon whether you have extensive or 
minimum experience in electronics. 

Send for this FREE Book 
describing your opportunities 
and CREI college-level 
programs in electronics 

1..uorau cwN 

Mail card or write describing qualifications to 

0H01 
CAPITOL 
RADIO 
ENGINEERING 
INSTITUTE 

McGraw -Hill Continuing Education Center 
3939 Wisconsin Avenue Northwest 
Washington, D.C. 20016 

Accredited Member National Home Study Council 

GI Bill 
CREI programs 
are approved 
for training of 
veterans and 
servicemen under 
the G.I. Bill. 
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service clinic 

How to ruin horizontal output transistors. 
JACK DARR, SERVICE EDITOR 

THERE ARE QUITE A FEW WAYS TO DE- 

stroy a brand -new horizontal output 
transistor, after finding the original tran- 
sistor is shorted. Probably the best (and 
most common) method is to insert the 
new transistor and then apply full power 
to the set. Make sure that you do not 
check the flyback, low -voltage DC power 
supply or anything else. Following these 
principles can easily lead to what a British 
friend once called "a benchful of dead 
output transistors lying on their backs 
with their little legs sticking up in the 
air." 

There are many other ways, none origi- 
nal. If I haven't tried them, someone else 
has. If you don't like the results, there are 
a few simple tests that will help hold 
transistor mortality down to a minimum. 
First, before inserting the new horizontal 
output transistor, check the DC supply 
voltage, which is regulated in the majori- 
ty of sets. Make sure that this voltage is 
not too high. 

If the DC voltage is high, then the 
voltage regulator isn't working. It should 
hold the voltage down to normal even 
under no -load conditions. The horizontal 
output stage is really a voltage multi- 
plier: If you feed in, say, 125 volts, the 
output will be 25,000 volts. In other 
words, the output is directly proportional 
to the input voltage; hence, the use of the 
regulators. What happens is that the 
input voltage is multiplied by 200. Every 
1 -volt rise in the DC input means a 200 - 
volt rise in the output! These excessively 
high voltages can break down perfectly 
good horizontal output transistors, as well 
as many other components. 

Auxiliary circuits 
The modern TV set may have quite a 

few auxiliary circuits driven from the 
flyback. These are low- voltage DC power 
supplies, or boost voltages, each one has 
its own rectifier and filter circuits. If the 
diodes in these circuits short, this over- 
loads the flyback and output transistor. 
Therefore, check all the diodes for shorts. 
I cannot emphasize enough that these 
diodes must be fast - recovery diodes. 
Stock silicon types will not work in such 
circuits. 

One of the best and safest tests is to use 
a variable -voltage line transformer, which 
costs about the same as a large horizontal 
output transistor. Don't insert the hori- 
zontal output transistor. Connect a cur- 

rent meter across the DC- output fuse 
holder, and connect a DC voltmeter to 
the output voltage. Then bring the line 
voltage up slowly. Both meters will indi- 
cate whether the DC voltage is too high; 
vary the voltage adjustment and see if it 
shows the right reaction. 

If this checks out so far and you can 
find no obvious shorts in the flyback 
loads, then insert the transistor and bring 
the voltage up slowly. The size of the DC- 
output fuse will indicate approximately 
what the normal current should be. For 
example, if the fuse is a 1.5 -amp unit, the 
current should be around 900 to 1000 
mA maximum. If you see more than 1.2 
amp and the line voltage is only about 75, 
back out of there fast! You've still got a 
problem. (Warning: this variable- voltage 
test will not work with the saturated -core 
(resonant) power transformers, such as 
those used in Zenith sets and others. 
These transformers hold the output at 
zero until about 45 volts, and then they 
rise suddenly to full output. The only way 
to use this test in such circuits would be 
to disconnect the set's low- voltage DC 
supply and use a bench power supply 
plugged into the variable -voltage trans- 
former. The clue to the use of these trans- 
formers is the 2- to 3 -µF nonpolarized 
electrolytic capacitor, connected across 
the entire secondary.) 

High -voltage shutdown 
Another common circuit used in these 

sets is the high- voltage shutdown. There 
may be more than one of these circuits, 
all used for the same purpose. If these 
circuits are working, they do not damage 
anything, just turn them off. However, if 
the high -voltage shutdown itself is faulty, 
it can cause overloading. By slowly ad- 
vancing the line voltage, you can check 
these circuits for normal operation. Many 
use SCR's (Silicon -Controlled Rectifi- 
ers), that kill the horizontal oscillator, 
etc. In some early versions, the SCR used 
to shut down on normal brightness 
changes, program changes, etc. There are 
factory fixes for most of these, usually 
involving changing to a different SCR, or 
making adjustments to the gate circuit to 
eliminate premature tripping. (Although 
the temptation is great in many instances, 
it isn't a good idea to disable the shut- 
down circuit. They can save a lot of 
trouble.) 

Now, a few words about derating. If 

the horizontal output transistor fails re- 
peatedly, even though exact replacements 
were used, it's possible that the original 
transistor didn't have a high enough rat- 
ing. Cross -check the type number of the 
original shown in any of the better tran- 
sistor guides to see what substitute is 
recommended. For example, if the substi- 
tute transistor is rated at 800 volts Vcbo 

(collector breakdown voltage) and it's not 
holding up, try another one of the same 
type and case, having a much higher Vc,. 
There are some transistors available that 
are rated up to 1200 and even 1500 volts. 
They also usually have higher collector - 
current ratings, which helps keep the 
junction running cooler and should in- 
crease the life of the transistor. 

Capacitors 
Finally and most important, problems 

can occur in sets using collector -shunt 
capacitors in the horizontal output stage. 
These capacitors are actually tuning ca- 
pacitors for the retrace pulse. The worst 
aspect about this problem is the fault 
condition that can damage the new tran- 
sistor is not a shorted capacitor, but an 
open one! If a capacitor opens, the retrace 
frequency changes, the pulse goes to 
tremendous heights and something pops. 
It is therefore advisable always to check 
these collector -shunt capacitors for 
opens. In fact, if you can't find any 
obvious cause for the failure of the orig- 
inal horizontal output transistor, it is a 
good idea to replace these capacitors. 

You will have to use factory replace- 
ment parts because the capacitors are 
special types and there is currently no 
available data on general -purpose replace- 
ments. 

With a little extra care in checking and 
some luck, you will be able to avoid the 
embarrassment and expense of having to 
"replace the replacement transistor" that 
you just finished installing! R -E 

service 
questions 

LOSES VERTICAL SWEEP 
This GE solid -state set loses both its 

vertical sync and its sweep right after it 
warms up. I found that the 0204 collector 
voltage drops to only 3. I'm not too famil- 
iar with solid state. Can you help ? -L. M., 
Pettus, WV. 

I'll try. This sounds a lot like a thermal 
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transistor. Use freeze spray on all the 
transistors in the vertical stage after you 
lose the sweep. Transistors are often 
extremely thermal. 

(Feedback: "Right! A couple of squirts 
of freeze spray showed that the vertical - 
output transistor was bad. ") 

VOLTAGE TROUBLE 
Here's a cute one. In a Sylvania DO -J, 

there was excess cathode current in the 
42KN6. The grid voltage was going down 
to only -25 volts. After you suggested 
checking the 42KN6, I discovered that the 
+ 135 -volt source was low. I disconnected 
this from several circuits; no help. Finally. 
I lifted the screen voltage feed to the 
42KN6, and it went up. I tried a new 42KN6 
tube, and this fixed it! Thanks. -Vito 
Shimkus, Dalton, PA. 

We have run into this kind of problem 
in quite a few different horizontal- output 
tube sets. The screen seems to be taking 
too much current, dropping the voltage. I 

haven't found out the exact failure mech- 
anism yet, but I do know that if the 
screen voltage drops with no apparent 
cause, you should try a new tube. 

BURNT OHMMETER RESISTOR 
Resistor R15 has burned up in the ' 10 

range in this Kyoritsu KEW -33 VOM. Can 
you tell me what the value is ? -H. P., 

Brasilia, Brazil. 

Revolutionary 
Lucite 
Construction 
Unique Design 
DK6 -F 
Patented 
Sugg. Retail Price $59.95 each 

Decorator Design 
Today's Sound 
with a Touch of 
Elegance 

RS69-F 
Patented 
Sugg. Retail Price $64 95 each 

Completely 
Recessed 
Blends Beautifully 
with any Decor 
RS08 F 

Patented 
Sugg. Retail Price $69.96 each 

"The Perfect Marriage of Sight -N- Sound" 
MONEY BACK GUARANTEE 
SEND CHECK/MONEY ORDER OR 
WRITE FOR EXCITING DETAILS 

ROHN ELECTRONICS LTD. 
5 Pearsall Ave., Glen Cove, NY 11542 
(516) 671.4777 
DEALER AND REP. INQUIRIES INVITED 
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Since I've never heard of this make of 
VOM, I can't tell you what the value of 
the resistor is. However, if you want to 
find out, just read the resistor value in the 
X100 range. The circuit diagram you 
sent shows this VOM is a stock ohmme- 
ter; the X I O resistor should be one -tenth 
the value of the resistor in the X100 
range. You can check this with a preci- 
sion variable resistor that gives you exact- 
ly half -scale on the X10 range, and read 
this. 

HORIZONTAL DRIFT 
This Olympic 6C124 set loses its hori- 

zontal sync after about 10 to 15 minutes. 

The horizontal -hold control brings it 
back. The horizontal oscillator coil 
doesn't seem to have much effect. You 
can give the coil several turns without 
doing much. -H. S., Cambridge, MD. 

The horizontal oscillator coil should 
have a very definite effect on the frequen- 
cy. Several things can cause this problem: 
The .0039 µF capacitor across the coil 
could be leaky. (Or perhaps it was 
replaced with one having the wrong value; 
this has happened!) Finally, this is rare 
but possible -run the core out of the coil 
and see if half of it has broken off. If so, 
this will upset the tuning rather badly. 
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A little 
needlework 
and those 
CAPAR 

component 
kits sure 

help a guy 
make 

ends meet. 

Now you can make a 
profit selling Capar capacitors and resistors 
even if you're a small retail outfit. You can sell 
aluminum electrolytics, dipped solid tanta- 
lums, metallized mylars, polyester film, ceramic 
discs, and deposited carbon resistors -without 
buying in large quantities. With Capar's kits 
you can buy small quantities of a variety of 
components at a price you can afford. In fact, 
Capar offers the most economically priced kits 
on the market. 

Each kit contains a popular assortment of 
devices geared for one general area of use. We 
currently have an assortment of kits that are 
geared for use by servicemen and technicians; 
hobbyists and experimenters; design engineers; 
and distributors ( new starter kits) . These 
components are packaged in an attractive, clear 
plastic box, that is divided into sections, and 
is supplied with specification sheets. 

These days we can all use a few extra dollars 
and here's one easy 
way of doing it. For 
more information call 
our toll free number 
800 645 -7474. 

CA . 

4sa,Novilitri itigo - t . 
303 Crossways Park Drive. Woodbury. New York 11797; COMPONENTS 

Telephone (516) 364 -2610 18001 645 -7474. Telex No. 144678 CORPORATION 
See us at booth P9, Newcom Show 
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WEAK INTERCOMS 
Two wireless intercoms built from kits 

are weak. The voice comes through clear- 
ly, but there's not enough volume. All 
voltages seem to check out OK. Any 
ideas ? -R. A., Brooklyn, NY. 

Two of them. First, check the tuning 
on both units. Each receiver must be 
tuned to the other transmitter. Feed an 
audio signal into the mike on one, and 
tune the other receiver; then repeat the 
process. 

Second, this is a carrier- current sys- 
tem, and low- frequency RF signals travel 
on the AC lines between the units. If you 
plug one unit in on one side of your home 
AC line, and the other on the other side, 
the chances are the signals will be weak. 
Add a bypass capacitor from one side to 
the other, insulating it carefully. Check 
them out in the same room and same 
outlet. If they work then, the problem lies 
in the transformer. 

INTERMITTENT RASTER 
This Magnavox T989 comes on with 25 

kV ... momentarily. It plays for a minute 
or two. Pushing in the circuit breaker 
sometimes creates a raster for a second. 
I've checked or replaced everything I can 
think of except the flyback. Would you 
replace that? What ails this critter? - 
T. D., Bellevue, OH. 

Frankly, I don't know! I've always 
waited until the very last to change a 

flyback. However, there are a couple of 
other things you didn't mention. First, 
check Zener diode Z301 in the high - 
voltage shutdown. There is a silicon con- 
trolled rectifier (SCR) and the Zener 
voltage goes to its gate, at which point it 
kills the horizontal drive. Scope the drive 
signal and see if it pops in then disap- 
pears. (Also check the SCR.) 

(Feedback: "Zener Z301 was shorted 
and that fixed it. How did you know? ") 
I'll never tell -I just guessed!- Service 
Editor 

DUPLICATE FLYBACK NEEDED 
I need a flyback for a Bradford BATV- 

60525A chassis. I can't find this chassis 
number listed anywhere, nor do I know of 
a source for a replacement part. Help! - 
P. L., Red Hook, NJ. 

Believe it or not, the Bradford chassis 
was manufactured by no less than 16 

different companies! However, according 
to the part number you indicate, the 
chassis you have was manufactured by 
Westinghouse. Thordarson's Guide 
doesn't show a substitute part number 
under Bradford but it does show an exact 
duplicate part number for Wcsting- 
house-493V023D01, and FLY -445 is 

listed as a substitute. 

PALE VIDEO, SHORT SCAN 
The picture on this Zenith 16Z7C50 

was pale and weak. The plate voltage on 
the video output tube read only + 190 
(270 normal). Checks showed that the 
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4700 -ohm shunt -feed resistor was open. 
There are two paths for this plate voltage, 
one through the peaking transformer in 
the picture tube cathodes and another 
through this 4700 -ohm resistor. This 
fixed the video problem. 

Now, the raster was short. Adjusting 
the vertical controls lengthened it, but it 
was badly nonlinear. Checking around in 
the large resistors in the height control 
circuit showed a 4.7- megohm resistor 
that read more than 7.0 megohms. This 
fixed the linearity problem. 

NO RASTER 
The raster is dark on this Magnavox T- 

950. I've got plenty of high voltage and the 
picture tube is good. What is this ? -E. C., 

Napanoch, NY. 

Check the focus voltage. If this is down 
to zero, the raster won't light. 

(Feedback: "That's it. They never told 
me in school that this would cause a no- 
raster condition! How did you know ? ") 

The same way you did, the hard way! 

After spending a good deal of time check- 
ing everything out, I said "Well, there's 
no high voltage." I reached into the set; 
there was a loud ZAP and a scream, 
which told me I had plenty of high volt- 
age. Some time later, I read the focus 
voltage, which was zero, just like yours; it 

was caused by a dead focus rectifier. I 

highly recommend using a high -voltage 

meter. Much less painful than the way I 

did it then. 

VERTICAL HOLD 
This GE LX chassis has a vertical hold 

problem. I can't get the picture to stop, 
with the hold control all the way to the 
end. -J. G., Flushing, NY. 

You've got a time -constant problem, 
apparently. The oscillator cannot be 
brought close enough to the right fre- 
quency to lock. Check all the resistors in 
the control grid circuit, including the 
height control and R205, the 150K fixed 
resistor to ground. If these resistors are 
OK, then check capacitors C203 and 
C204 very carefully for leakage; same 
result. 

(Feedback: "You're 100% right. I 

changed capacitor C203 and fixed it. 
Thanks! ") 

TAPE -SPEED CHECK 
I have two questions: One, how much 

variation can there be in a tape player 
running at each of the three standard 
speeds? Second question: Are there test 
tapes available that can be used to check 
speed? -J. B., Landis, NC. 

First, that's a good question and I'm 
sorry you asked! I don't know the exact 
tolerance in speed. However, it is pretty 
darn small. You can usually tell by listen - 
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MATHEMATICS 

ELECTRONICS 

ENGINEERING MATHEMATICS 

ADVANCED MATHEMATICS 
These unusual courses are the result of 

many years of study and thought by the 
President of Indiana Home Study, who 
has personally lectured in the classroom 
to thousands of men, from all walks of 
life, on mathematics, and electrical and 
electronic engineering. 

You will have to see the lessons to 
appreciate them! 

NOW you can master mathematics 
and electronics and actually enjoy doing 
it! 

WE ARE THIS SURE: -you order 
your lessons on a money -back guarantee. 

In plain lariguage, if you aren't satis- 
fied you don't pay, and there are no 
strings attached. 

Write today for more information and 
your outline of courses. 

You have nothing to lose, and every- 
thing to gain! 

The INDIANA 
HOME STUDY INSTITUTE 

P.O. BOX 1189 
PANAMA CITY, FLA 32401 
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OSCILLOSCOPE 
DUAL TRACE 
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SPECIFICATIONS 
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The famous Moonraker'" Six by 

AVANTI is designed to be the ultimate 
in C.B. antennas. The Moonrakers 
17 db gain gives you power multiplication 
of 50 times. On both vertical and 
horizontal polarities. 

For all your antenna needs...AVANTI 
has a full range of hi- performance 
base antennas plus high performance 
"Racer" mobile antennas for better CB, 

VHF, and marine uses. 

AVANTI also makes T.V. interference 
filters, switchboxes, mounting hardware, 
and many other accessories. 

Write today for a free color catalog in 
Spanish or English. 

J 

AVANTI® 

CB ANTENNAS 
CAN GIVE YOU 

50 TIMES 
MORE OUTPUT 

AND 
RECEPTION. 

h, 
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wirant` 
Avanti Research & Development, Inc. 

Established 1964 

340 Stewart Ave., Addison, IL 60101 USA 

c)Copyrlght 1971, 

LAll rights reserved 

creators of the 
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ing to musical selections. At slow speed, 
the music will be flat; at fast speeds it will 
be sharp (excluding rock music and syn- 
thesizers). 

Second, yes, there are quite a few test 
tapes available. The Audiotex Division of 
General Cement (Rockford, IL 61101), 
for one, has test tapes for 8 -track car- 
tridges, cassettes and reel -to -reel units. 
These tapes have standard -frequency 
runs, single -tone sequences, etc. You can 
connect a scope on the output, run the 
1000 -Hz band and check its frequency. A 
frequency counter is also very good for 
this kind of test. 

NO SERVICE DATA 
I can't find the service data on this RCA 

stereo. There are several numbers on the 
chassis, including the serial number 
RC1223C, and some others. Can you help 
me find this data? -W. T., Fremont, CA. 

I`ve been looking for an easy question 
all day and this is it! You have already 
found the data you need. The "RC- 
1223C" serial number is RCA's chassis 
number for radio components. You can 
find this number listed in the back part of 
the RCA section in the Sams Photofact 
Index. It is in 930 -7, in fact. 

WATCH FOR KEY CLUE! 
I had just gotten through chewing out a 

friend for walking right over a key clue 
when a technician in Longmont, CO 
wrote me about a set of waveform 
readings, P -P voltages, etc., in a vertical 
sync problem. I told him to check the 
integrator, etc. He wrote me back saying 
that didn't help. 

To my horror, I then saw that I had 
walked right over the key clue in his first 
letter that had been right there in the 
schematic. His composite -sync waveform 
at the sync- separator output read only 1.5 
volts P -P! Of course, this should have 
been 50 volts P -P. So, I apologized and 
told him to check that sound -sync ampli- 
fier stage, which was definitely close to 
the cause of the problem. 

SEVERE HEIGHT LOSS 
/ wrote about a severe loss of height in 

a Sylvania DO -2. You told me to check 
several places, including the cathode cir- 
cuit. This checked out OK, so I started 
checking capacitors. I found that C336, 
0.0056 'IF, 2 -kV, was shorted. I can't quite 
see how this caused such a loss in height; 
most of the bias upsets I've found have 
caused a severe foldover! Thanks for the 
lift, anyhow. -R. C., Toledo, OH. 

You're welcome even if I didn't do so 
well! Capacitor C336, by the way, is actu- 
ally in the feedback loop. It seems to be 
the lower part of a saw- forming network 
from the feedback loop back to the input - 
section control grid. The capacitor prob- 
ably reduced the feedback pulse so that 
the oscillator couldn't deliver enough am- 
plitude! (From the crystal -ball depart- 
ment.) R -E 

TheAnswer 

Student 
Hobbyist 

Manufacturer 
8700 Processor: 6503 MPU. Wear free 
"ActiveKeyboard ". Micro- Diagnostic® Extensive 
documentation. FullySocketed. 

Piebug Monitor User Subroutines, 
Relative address calculator, Pointer High -low. 
Back -step key. 

Cassette Interface: Load & Dump by 
file #. Positive indication of operation, Tape 
motion control. 
Applications systems from $90 (10unit quantity) 

Development systems from $149 (single unit) 

TELL ME MORE I want to see for 
myself that the 5700 is The Answer. 

I 1 Please send documentation $10 enclosed. 

I send price lists & FREE Catalog of other 
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City: State: zip 

DEPT. 5R 1020 W. Wilshire Blvd. 

ELECTRONICS Oklahoma City. OK 73116 
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RCA 
SelectaVision 

VIDEO CASSETTE RECORDER 

Ease of operation 
Remote pause control 
Tape counter with memory 
Built -in electronic digital clock /timer 
Optional microphone 

Optional black & white camera 
Record up to 4 hours 

RCA cassettes are available with up 
to 2- or 4 -hour recording capacity 

LIST PRICE $1,000.00 

SPECIAL PRICE $ 850.00 
PLUS $10 SHIPPING 

TAPE PRICES: VK -1 25 - 2 HR - $17.95 
VK -250 - 4 HR - $24.95 

No sales tax charged if bought 
out of State of Minnesota. 

PHONE (507)245 -3335 

HODAPP T.V. SALES 
322 Main 

St. Clair, Minnesota 56080 
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new products 

More information on new products is available from 
manufacturers of items identified by a Free Information 
number. Free Information Card is inside back cover. 

FREQUENCY COUNTER, model LDC -822, fea- 
tures 8 -digit LED display and operation to 80 
MHz; variable sensitivity to 20 -mV to eliminate 
stray RF signals; and a 10 -MHz timebase with 5- 

ppm accuracy. Comes with test leads, and is suit- 
able for both industrial and field /bench applica- 
tions. Price: $299.95.- Leader Instruments 
Corp., 151 Dupont St., Plainview, NY 11803. 
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TRIGGER EXPANDER, model 10, is a 16 -bit add - 
on to the 8 -bit model 100A Logic Analyzer, 
forming an integrated 24 -bit logic analyzer pack- 
age for microprocessor troubleshooting, training 
and system development. 

The model 10 captures and displays the in- 
struction and data flow on the microprocessors 
data bus at the occurrence of a particular 16 -bit 
address. The combination model 10 /model 100A 
package can display a 16 -word deep data - 
domain truth table of both lower and upper 

address bytes and the date byte, which can be 
viewed via a three -position switch. A 25th input 
called a "qualifier" permits selected machine 
states, such as read, store, etc., to be collected 
for display. A clock delay feature allows up to 
1000 steps of a program without changing the 
reference trigger word. The model 10 can also be 
used to display the state of the machine after "n" 
passes through the loop. 

Both the model 10 and the model 100A are 
available as kits or assembled and come with 
buffered data probes terminated with gold -plated 
"universal" pin connectors. Optional baseplate 
locks both units together. Each unit contains both 
owners manual and 100 -page applications manu- 
al. Prices: model 10 kit, $229; assembled, $295. 
Model 100A kit, $198.50; assembled, $272. Op- 
tional baseplate, $12.- Paratronics, Inc., 800 
Charcot Ave., San Jose, CA 95131. 
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ELECTROLYTIC ALUMINUM CAPACITORS, Se- 
ries TDA, is a complete line of axiaPlead devices 

cc %CC 

Jf1oopf 10000yí 
dk. b1 

having values to 22,000 µF. Designed to operate 
in temperatures from -40 °C to +85 °C, the 
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CHANNEL 1, CHANNEL 2, ALTERNATE, 
CHOP 1230101z I, X V ICH1 - X, CH 2 - V I 

11 7n 
CH 1, CH 2 

120nS 

SWEEP TIME 

MODE 

COUPLING 
SIGNAL SOURCE 

POLARITY 
SENSITIVITY 

O.luVcm 0 5 Sec /cm 

MAX. SWEEP 2005/cm WITH MAC, a 10 

UNCALIBRATED AND CONTINUOUSLY 
VARIABLE IN BETWEEN STEPS 

AUTO SYNCHRONIZE TO REPEATED 
WAVEFORM OVER 20Hz. 
FREE RUN BELOW 200, AND 
UNDER NO TRIGGER CONDITIONS. 

NORMAL. NO SWEEP UNDER NO TRIGGERING 

SINGLE ONE TIME SWEEP ONLY 

AC, HF REJ, TV, DC IEXT.I 
INTERNAL CH -1 CH -2 

EXTERNAL 
AND - 

0.5cm 20H7 - 30MH, IACI 
5mV /cm 5V /cm X -AX IS N Y -AXIS 

FEATURES: CRT 
DISPLAY AREA 
ACCELERATOR VOLTAGE 

BANDWIDTH 
SENSITIVITY 

INPUT IMPEDANCE 
INPUT VOLTAGE. 
DISPLAY MODES 

RISE TIME 
TRIGGERING 
SIGNAL DELAY 

5mV sensitivity VERTICAL 

11.7nS rise time 

Fixed delay (120nS) 

20nS /cm sweep capability 

LEADER 
Instruments Corp. 

ALL CONTROLS ON FRONT PANEL FOR EASY OPERATION, LAMP INDICATION 

EOR UNCALIBRATED AND TRIGGERED CONDITIONS. BEAM ROTATOR ADJUSTS 

FOR MAGNETIC FIELDS. HANDLE SERVES AS LOCKING BALE 

POWER SUPPLY 50/60H1 100V/115V/200V/215V/730V 

IGHT 
ACCESSORIES 

/, "lOI V 'lobe la 3 /O' IDI 
IO 16s 

PROBE COMBINATION DIRECT /LOW CAP LPB16X Ill 
BNC TERMINAL ADAPTOR 121 

TOLL FREE HOT LINE THE TEST EQUIPMENT SPECIALISTS 

800 -223 -0474 
54 West 45 Street New York N. Y.10036 212- 687.2224 

ADVANCE_ 
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Join 
the 

pro's. 

For technical specialists career pros- 
pects are good. Forecasts show that 
job openings in many technical areas 
are increasing. 

In photography a high skill level as a 

camera repair technician commands a 

good salary and opens doors to 
advancement. As with other fields 
where the jobs are, good training is 

the key to success. National Camera 
has successfully trained photo equip- 
ment technicians for 25 years. And 
popular interest in new electronically 
controlled cameras is helping to create 
more opportunities than ever for you 
as a camera technician. 
Expand your talents into a new area 
--work full time or part time, inde- 
pendently or for a wide variety of 
employers. Learn at home in spare 
time, or attend intensive training 
program in Colorado. 

Founded 1952 
Accredited member NHSC, NATTS. 

Approved for Veterans' training. 
Eligible institution, 

Federal financial aid programs. 
Resident training also available. 

National Camera 
Technical Training Division 
2000 West Union A Dept .01C 
Englewood, Colorado, SOHO Y.S.A. 

Return coupon today for free booklet. 
No salesman will call. 

I am interested in classroom 
Dhome study ClCheck here if veteran 
Please print: 

Name 

Address 

City 

State Zip 
Send to: National Camera 

- 2000 West Union Ave., Dept. GBC 
Englewood, Colorado 80110 

CIRCLE 8 ON FREE INFORMATION CARD 

Series TDA devices have a capacitance range of 
0.47 i,F- 22,000 F, with a DC voltage range from 
6.3 to 50. A 10,000 -µF capacitor (shown) mea- 
sures less than 1 X 2 -in., and costs $29.50 per 
5000. -International Components Corp., 105 
Maxess Rd., Melville, NY 11746. 
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SELF -STUDY COURSE in photographic elec- 
tronics -eight lessons and supplements in 
looseleaf form. Course features electricity and 
electronics fundamentals and their application to 
camera repair, as well as special circuit cov- 
erages. Comes with step -by -step illustrations, 
self -test quizzes and optional final exam. - 
National Camera, Inc., Larry Lyells, 2000 W. 
Union Ave., Englewood, CO 80110. 
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40- CHANNEL CB BASE TRANSCEIVER, model 
CBB -1040, is base -station version of model CB- 
640 Aircommand mobile unit. Base transceiver 

features power mike, dual- conversion superhete- 
rodyne receiver, Channel -9 priority scanner, LED 
readout (with automatic power switch), Mod/ 
Power /Cal /SWR meter, automatic noise limiter 
and blanker, and delta fine tune control. Price: 
$389.95. -Superscope, Inc., 20525 Nordhoff St., 
Chatsworth, CA 91311. 
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Put Professional Knowledge and a 

COLLEGE DEGREE 
in your Electronics Career through 

HOME 
STUDY 

Earn Your 
DEGREE 
by correspondence, while continuing your 
present job. No commuting to class. Study 
at your own pace. Learn from complete and 
explicit lesson materials, with additional 
assistance from our home -study instructors. 
Advance as fast as you wish, but take all the 
time you need to master each topic. Profit 
from, and enjoy, the advantages of directed 
but self -paced home study. 

The Grantham electronics degree pro- 
gram begins with basics, leads first to the 
A.S.E.T. degree, and then to the B.S.E.E. 
degree. Our free bulletin gives complete 
details of the program itself, the degrees 
awarded, the requirements for each degree, 
and how to enroll. Write for BulletinR -78, 

Grantham College of Engineering 
2000 Stoner Avenue 

P. O. Box 25992 
Los Angeles, CA 90025 

Worldwide Career Training thru Home Study 
CIRCLE 4 ON FREE INFORMATION CARD 

CB FREQUENCY COUNTER /CLOCK, model FT- 
76, has a 10 -Hz resolution with 0.0003% accu- 
racy. It is used to measure the transmitted signal 
from a CB transceiver. An optional receiver 
frequency adapter, model FA -70, enables the unit 
to measure received frequencies with same de- 
gree of accuracy. Clock can be used either for 12- 
or 24 -hour operation and contains crystal -con- 
trolled oscillator accurate to 10 sec /year. Has 
built -in AC /DC power supplies with quick- discon- 

nect cables for mobile or base -station operation, 
plus high- impedance input. Prices: model FT -76, 
$199.95; model FA -70, $49.95.- Communica- 
lions Power, Inc., 1280 Reamwood Ave., Sunny. 
vale, CA 94086. 
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SOLDERLESS BREADBOARDS, Unicard I, ll, 
contain double rows of terminals, each with 5 tie 
points; Unicard I has 960 tie points, Unicard II 
offers 1620 tie points. Tie points (made of nickel - 
silver) require no patch cord and can be plugged 
into standard 5'7, -in. card racks. Unit accommo- 
dates all DIP's, TO -5's or other discrete compo- 

nents having lead diameters to 0.032 in. Also 
featured are protective rubber feet and extractor 
handle; predrilled buses, tin -plated copper 
printed circuits and glass -epoxy bases. Prices 
start at $31.50 for Unicard 1. -A P Products, Inc., 
Box 110, 72 Corwin Dr., Painesville, OH 44077. 
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IC TEST CLIP, model 4140, 40 -pin DIP test clip 

for attaching test probes permits handfree test- 
ing. Has nontarnishable nickel -silver contacts; 
lower contacts measure 1.022 mm wide and mate 
with DIP contacts, square, serrated upper -end 
test points measure 0.63 mm and are designed 
for mini test clips. Nylon casing can withstand 
temperatures to 240 °C. Price: $19.95. -ITT Po- 
mona Electronics, 1500 E. Ninth St., Pomona, 
CA 91766. 
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MICROCALCULATOR, model 85, interfaces with 
8 -bit microprocessors and with most S -bit in- 
terface devices, such as Intel's 8255, via a bidi- 

board and two -Revel TTL output for interfacing. 
Also included are semiconductors, PC boards, 
data sheets, diagrams, resistors, capacitors and 

.gyp..,..._..:.:,. 

rectional 8 -bit port. Operation requires less than 
256 bytes of memory. Control and interface 
circuitry permit the microprocessor to enter in- 
structions and display the answer on 14 -digit LED 
readout. The model 85 contains a four -register 
stack and nine memory addresses. Problem - 
solving capabilities include logarithms, sines and 
tangents; polar /rectangular coordinate conver- 
sions; multiple storage registers; four U.S. metric 
unit constants for metric conversions; plus mean 
and standard deviations. Unit comes with hand- 
book and 1 -year membership in manufacturer's 
users group. Price: $189.- Artisan Electronics 
Corp., 5 Eastmans Rd., Parsippany, NJ 07054. 
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VIDEO CAMERA KIT, model 202, features 100 - 
bit by 100 -bit self- scanning charge -coupled de- 
vice and CCD 202C image sensor for both visible 
and infrared viewing. Camera can be used under 
many atmospheric conditions, including under- 
water. All clock voltages operate at 6 volts, with a 

higher video output signal. Comes with power 

an 8 -mm lens. Price: $349. -Solid State Sales, 
Box 74D, Somerville, MA 02143. 

CASSETTE TAPE DECK, model SC -3100, 
comes in simulated walnut -grain finish. Directo- 
O-Matic front -loading system lets you make fast 
checks of tape status and permits easy accessi- 
bility. Tape- Lead -In feature allows leader bypass, 
beginning portion of tape can be omitted. Sepa- 
rate three -position bias and equalization switches 
handle three different types of tape. 

Model SC- 3100 specifications: wow and flutter, 
CIRCLE 116 CN FREE INFORMATION CARD 0.06 %; S/N ratio, 57 dB (before Dolby); frequency 

burglar -fire alarm catalog 

FREE! 
MORE THAN 
900 PRODUCTS 

detectors, 
controls, 
sounders, 
locks, 
tools 

EVERYTHING NEEDED 
TO PROTECT HOME, 

BUSINESS, INSTITUTION 
Huge selection of high quality professional 
alarm products. 64 fact -filled pages with 
detailed specs, diagrams, technical notes. 
Products range from basic switches, con- 
trols, bells, sirens to most sophisticated 
detectors ' radar, modulated or passive 
infrared, microwave, ultrasonics, ion, data 
links using pulse code multiplex, FSK 
radio, automatic phone dialers, leased I ine 
connections and display panels. Full sel- 
ection of tools, relays, wire, foil, terminals, 
books. 
WRITE FOR FREE CATALOG TODAY! 

(Outside U.S., send $1.0G.) 

mountain west alarm 
e box 10780phoenix,az 85064 

(602) 263 -8831 
CIRCLE 6 ON FREE INFORMATION CARD 

PHILIPS 

HICKOK 
LEADER 

g...! Ea) 
CONTINENTAL SPECIALTIES CORPORATON =0= 

Non -Linear Systems 

FLUKE 

NIMDATA PRECISION 

TRIPLETT VIZ Rc`ñ 

Dual -Trace 5' 

Scope W th Sig al Delay $ 699.95 

SUPER SPECIAL 

We give you immediate off the shelf delivery on Oscilloscopes, Power Supplies, Audio 8 R.F. Generators, Digital 
Multimeters, Frequency Counters, Logic Probes, Tube 8 Transistor Testers, Wow d Flutter Meters, Distortion 
Analyzers, Bridges, and Accessories. For more information call us Toll Free: 800- 223 -0474. 

212- 687 -2224 THE TEST EQUIPMENT SPECIALISTS 
TOLL FREE HOT LINE 
800- 223 -0474 
51 West d5 Street New York N. Y.10036 

ADVANCE_ D 
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n Count 
AVIS! 

500.3 784 

NEW C 
500 MHz & 1 G 

NOW 
PERIOD MEASUR 

AND BUILT 

TR-2A 
Hz COUNTERS 
WITH 
EMENT (Optional) 
IN PREAMP 

8 Digit .3" LED Display 
High Stability TCXO Time Base 
Built -in VHF -UHF Prescaler & Preamp 
Period lus to 1 sec. 
TCXO Std. t 2 ppm 
Input Diode Protected 
12V -DC Operation (optional) 
Oven Crystal t .5 ppm (optional) 
Selectibie Gate Times .1 sec. & 1 sec. 

500 MHz kit CTR- 2A -500K $249.95 
500 MHz assembled CTR- 2A -500A 349.95 
1 GHz kit CTR- 2A -1000K 399.95 
1 GHz assembled CTR- 2A -1000A 549.95 

OPTIONS: 
(02) Oven Crystal 
(03) .43" LED 
(04) 12 V -DC 
(05) 10 sec. Time Base 
(06) Period Option 

T(o]Uffl 
DAVIS ELECTRON) 
636 Sheridan Drive 
Tonawanda, NY 141 
716/874 -5848 

CS 

50 

$49.95 
10.00 
10.00 
10.00 
15.00 

VISA 
sMI=111 
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response (normal tape) 25 Hz -14 kHz (30 Hz -13 
kHz t 3 dB) and (Cr02 tape) 25 Hz -16 kHz (30 
Hz -14 kHz ± 3 dB). 

Other features include automatic memory and 
playback (with timer); Dolby system; mike /line- 
mixing capability; and large VU meters. Instru- 
ment measures 17 " /r. H X 7"/%. H X 123/. -in. D 
and weighs 18.3 lbs. Price: approximately 
$430. -Sansui Electronics Corp., 55 -11 Queens 
Blvd.. Woodside, NY 11377. 
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POWER /SWR METER, mode/ WM -7000, uses a 
30 -dB directional coupler to read a 1.8 MHz -30 
MHz frequency to a 1.1:1 ratio. Meter reads peak 
or average power on three scales (20, 200 and 

1000 watts). Useful for SSB measurements and 
for adjusting mike and speech compressor con- 
trols. Price: $69.95. -Communications Power, 
Inc., 1280 Reamwood Ave., Sunnyvale, CA 
94086. 
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PHONE VOICE SCRAMBLER, Privacom M13, 
I Insures complete telephone privacy. You notify 

EIGHT 
INSTRUMENTS IN ONE 

i 

Out -of- Circuit 
Transistor Analyzer 
Dynamic In- Circuit Transistor S Radio Tester 
Signal Generator 
Signal Tracer Voltmeter Milliammeter 
Battery Tester 
Diode Checker 

Transistor Analyzer Model 212 
Factory Wired & Tested - $30.57 
Easy -to- Assemble Kit - $20.36 

YOU DON'T NEED A BENCH FULL OF EQUIPMENT TO TEST TRANSISTOR RADIOS! All the 
facilities you need to check the transistors themselves - and the radios or other cir- 
cuits in which they are used - have been ingeniously engineered into the compact, 
6-inch high case of the Model 212. It's the transistor radio troubleshooter with all the 
features found only in more expensive units. Find defective transistors and circuit 
troubles speedily with a single, streamlined instrument instead of an elaborate 
hook -up. - 
Features: r EMC, 625 Broadway, New York 12, N.Y. 
Checks all transistor types - high or low 
power. Checks DC current gain (beta) to 
200 in 3 ranges. Checks leakage. Uni- 
versal test socket accepts different base 
configurations. Identifies unknown tran- 
sistors as NPN or PNP. 

Dynamic test for all transistors as signal 
amplifiers (oscillatnr check), in or out of 
circuit. Develops test signal for AF, IF, 
or RF circuits. Signal traces all circuits. 
Checks condition of diodes. Measures 
battery or other transistor- circuit power- 
supply voltages on 12 -volt scale. No ex- 
ternal power source needed. Measures 
circuit drain or other DC currents to 80 
milliamperes. Supplied with three exter- 
nal leads for in- circuit testing and a 
pair of test leads for measuring voltage 
and current. Comes complete with 
Instruction manual and transistor listing. 

98 

Send me FREE catalog of the complete 
value -packed EMC line, and name of 
local distributor. 

NAME 

ADDRESS 

CITY__ 

RE-5 

lONE$TATt 

EMC 
ELECTRONIC MEASUREMENTS CORP. 

625 Broadway, New York. N Y 10012 

caller you are scrambling, specify one of 25 codes 
(from Alpha to Yankee), turn code -phone switch 
on and turn code dials to desired setting. Remove 

telephone from Privacom unit and place conven- 
tional handset into unit and talk. Unit measures 
3'h X 4'/, X 9 in. and contains 4 -volt mercury 
battery. Price per unit, $325 (two units needed for 
operation).- Mountain West Alarm Supply Co., 
Box 10780, Phoenix, AZ 85064. 

CIRCLE 119 ON FREE INFORMATION CARD 

H 
E11><l BLOOD PRESSURE. 

Treat it...and live. 
The Nahona; Hlh Blood Pressure Educatron Program, 

u S Department cl Health. Edu al on and welfare. 

Kleps 40 

Kleps 10 - 20 

Clever Kleps 
Test probes designed by your needs- Push to seize, push 
to release (all Kleps spring loaded). 
Kleps 10. Boathook clamp grips wires, lugs, terminals. 
Accepts banana plug or bare wire lead. 43/4" long. $1.39 
Kleps 20. Same, but 7" long. $1.49 
Kleps 30. Completely flexible. Forked -tongue gripper. Ac- 
cepts banana plug or bare lead. 6" long. $1.79 
Kleps 40. Completely flexible. 3- segment automatic collet 
firmly grips wire ends, PC -board terminals, connector pins. 
Accepts banana plug or plain wire. 61/4" long. $2.59 
Kleps 1. Economy Kleps for light line work (not lab quality). 
Meshing claws. 41/2" long. $ .99 
Pruf 10. Versatile test prod. Solder connection. Molded 
phenolic. Doubles as scribing tool. "Bunch" pin fits banana 
jack. Phone tip. 51 /2" long. $ .89 
All in red or black - specify. (Add 50C postage and handling). 
Write for complete catalog of - test probes, plugs, sockets, 
connectors, earphones, headsets, miniature components. 

Available through your local 

rvedistributor, 
or write to: 

RYE INDUSTRIES INC. 
126 Spencer Place, Mamaroneck, N.F. 105.13 
In Canada: Rye Industries (Canada) Ltd. 
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new lit 

More information on new lit is 
available from the manufacturers 
of items identified by a Free Infor- 
mation number. Use the Free In- 
formation Card inside the back 
cover of this issue. 

BINARY BIT WEIGHTS AND RESOLUTION. 
Pocket card provides a quick reference for 
determining the necessary resolution for a partic- 
ular A/D or D/A application. Contains % resolu- 
tion and ppm resolution for 1 to 20 bits. Also 
included is a quick selection guide covering man- 
ufacturer's products for data acquisition sys- 
tems, A/D and D/A converters, instrument ampli- 
fiers, gain -programmable and sample -hold am- 
plifiers, and voltage references. -Micro Net- 
works, 324 Clark St., Worcester, MA 01606. 
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SEMICONDUCTOR REPLACEMENT GUIDE, 
SPG -202W, was prepared to aid service techni- 
cians, engineers and all those who work with 
solid -state devices. The guide contains 240 
pages of the RCA SK- series replacement transis- 
tors, rectifiers, thyristors, IC's and high -voltage 
tripiers -more than 750 devices, replacing over 

Microprocessor 
Accessories. 

Get the complete 
Bugworks® catalog 
and see E &L's 
complete line of 
micro -accessories 
and aids for versa- 
tile, professional 

circuit design. All compatible with 
both E &L Microprocessor sys- 
tems and many others: from Hex 
Keypads for E &L's Mini Micro - 
Designer ®(MMD -1) and MMD -1 

Student Stations, to bread- 
boarding cards and aids for the 
Altairllmsai and DEC systems. 
E &L has the products, instru- 
ments and educational materials 
to help you master the world of 
electronics. See them in your free 
copy of the complete Bugworks 

catalog. 

.D® 
n 

E&L INSTRUMENTS, INC. 
61 First Street, Derby. Conn. 06418 
(203) 7356774 Telex No. 96 3536 
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141,000 domestic and foreign components. Also 
included are an Index of SK- series semiconduc- 
tors, necessary mounting hardware and schemat- 
ics. The guide sells for $1.50, and is available 
from RCA distributors and the manufacturer. - 
RCA Distributor and Special Products Div., Box 
85, Runnemede, NJ 08078. 

CIRCLE 121 ON FREE INFORMATION CARD 

COMPUTER HARDWARE /SOFTWARE CATA- 
LOG, 13 pages, contains many hardware and 
software packages, including a text editing pack- 
age, a complete FORTRAN IV package, a video 
display board, disc software in two formats, five 
XITAN -alpha packages, plus basic ZPU card and 
system monitor board. Complete specifications 
on all system components are given. Separate 
price list.- Technical Design Labs, Research 
Park, Bldg. H, 1101 State Rd., Princeton, NJ 

08540. 
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COMPONENTS CATALOG, 12 -page folder list- 
ing many different varieties of IC's, diodes, power 
transformers, LED's. Also featured are prototyp- 
ing boards and sockets. -Albia Hobbies, 24 
Albia St., Box 1833, New Haven, CT 06508. 
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SPEAKER SPECIFICATIONS, Form 77 -1, 
describes 11 8 -inch speakers, covering a wide 
price /installation /performance spectrum. In- 
cluded are single -cone PA models, single and 
dual -cone background music formats, flame - 
retardant models, and standard intercom and 
outdoor units. Speakers feature precision -cen- 
tered voice coils, heavy -gauge metal baskets and 
rugged construction. Spec sheet and other infor- 
mative literature available free on request. - 
Guam- Nichols Co., 234 E. Marquette Rd., Chica- 
go, IL 60637. 

CIRCLE 124 ON FREE INFORMATION CARD 

we PUT THE 
WICK WHERE IT 

BELONGS 
IN A UNIQUE, BUILT -IN 
DESOLDERING TOOL -YOURS 
FREE, AS A LIMITED -TIME 
INTRODUCTORY OFFER TO SD5. 
Imagine having desoldering wick, right 
where you can get at it fastest, when you 

need it most ... while 
you're soldering. It's 
our new patent - 
pending, re- 
fillable SD5 
solder/ 
desolder 

Precision application system with 21/2 
even in high 

density circuits inch heat- resis- 
tant, telescoping Teflon* probe. 

Snapped right into the center of a 

pound spool of our high quality 16, 18 or 
21 gauge MIL -spec solder is D5 -our 
easy -to -use desoldering tool. 
D5 contains 5 feet of pure 
copper wick that lets 
you see the absorption 
of solder... so you 
never overheat 
boards or compo- 
nents by working 
with a used portion 
of wick. Its non -acti- 
vated, pure water - 
white rosin flux coat- 
ing quickly removes all 
solder, without corro- 
sive residue. 

Nothing beats the D5 
dispenser tool for easy 
desoldering without 

burnt fingers. Its 21/2 inch 7 
probe reaches right into 
tight areas. And by ap- 
plying tension to the 
probe, you can shape 
or "web" the wick to 
provide a greater ab- 
sorption surface. You 
also use less wick, dis- 
pensing the right Modular c nsiructio -D5 tool 

is removable 2v "probe 

amount as you need It. snaps into wick ref u 

SD5 is the total system for maximum 
soldering /desoldering 
efficiency. Alone, the D5 
tool is perfect for times 
when you want to pocket 
the wick and leave the 
solder behind. And D5 is 
also refillable ... just sr 4p 
out the Teflon* probe and 
plug in a D5 refill, avail- 
able in two gauges -.10 
inch and .06 inch. 

The Chemtronics 
modular solder /desol- 

der system can be 
purchased sepa- 
rately as half or 
one -pound spools 

of solder, D5 desol- 
dering tool and D5 

wick refill. Or as a 
complete SD5 unit with 
free D5 desoldering tool. 
Take advantage of this 
limited -time offer at your 
Chemtronics distributor 
now. 

Snap out, pocket 05 

'Reg DuPont Trademark 

CHEMTRONICS INC 

WHERE CHEMISTRY MAKES ELECTRONICS WORK BETTER 
45 Hoffman Avenue. Hauppauge. N.Y 11787 (516) 582-3322 /(212) 895 -1930 
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PRO SPEAKERS 
continued from page 64 

shown in Fig. 4. The foam can be molded 
into shapes that are difficult to manufac- 
ture with wood. In addition, the struc- 
tural foam is extremely rugged and 
impervious to temperature and humidity 
extremes. 

The second construction item to check 
is the external covering. If the speaker 
system is visible, the cabinet should look 
good and remain that way. 

For permanent installations, durability 
is usually not a problem. In this case, a 
wood veneer or painted cabinet is suffi - 

FIG. 4- THERMOPLASTIC is being used as a 
basic cabinet material instead of wood as 
shown in the above thermoplastic baffle. 

cient. These materials will be satisfactory 
as long as they are not given much abuse. 

NLS LEADS AGAIN!! 
DUAL TRACE MS-215 MINISCOPE 

I5MHz PORTABLE OSCILLOSCOPE 
15 megahertz bandwidth. 

External and Internal trigger. 

Time Base -0.1 microseconds to 
0.5 Sec /div -21 settings. 

Battery or line operation. 

Automatic and line sync modes 

Power consumption less than 15W. 

Vertical Gain -0.01 to 50 volts /div 
-12 settings. 

Weight is only 3 pounds. 

RECHARGEABLE 
DUAL TRACE 

PORTABLE 

2.7 "H x 6.4 "W x 7.5" D 

AVAILABLE NOW 
$ 395 

With Rechargeable 
Batteries 6 Charger Unit 

FREE 

PROBE 

BUY ONE GET ONE FREE 
With the purchase of the MS -215 
you get two deluxe 10 :1 and direct 
switchable probes. Price 2 for $30. 

UFFFR FXPIRFS AUG. 31, 1978 

212467 -2224 THE TEST EQUIPMENT SPECIALISTS 

TOLL FREE HOT LINE 
800 -223 -0474 

54 West 45 Street. New York N.5.10036 

ADVANCE. 
FLECTRONIC 

Recessed baffle boards or rear panels can 
protect painted or veneered surfaces, as 
well as connectors and knobs. But, for 
portable use, durable surface finishes are 
required. 

For extensive portable use, the surface 
should be covered with vinyl or an equally 
rugged material. The vinyl material is the 
same as or similar to that used on auto- 
mobile roofs. It is scuff- and tear- resis- 
tant, which is what you need for a porta- 
ble cabinet covering. 

FIG. 5- REMOVABLE FRONT COVER protects 
speaker during transport. 

You might also want a removable ship- 
ping cover. Since most damage usually 
occurs during transport, the cover is use- 

Want to cut out 
a career as a 

two -way radio 
technician? 

MTI offers the only training for 
professional FM two -way radio 
available. Qualified technicians 
are employed in government, in- 
dustry, and public service. But 
training is your key. 

You could cut out a career as 
a two -way radio technician by 
cutting out this coupon. We'll 
send you information on how you 
can learn more about this spe- 
cialized field, at home. 

Name 

Address 

City 

State /Zip 

MT/ 
SS3 

Mobile Training 
Institute 

Summerdale, Pennsylvania 17093 
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ful . . . either a full cover or a baffle - 
board cover (Fig. 5), depending on the 
system. 

A corner protector also shields speaker 
systems from damage. Usually made 
from steel, corner protectors fit over all 
exposed corners. Since corners are ex- 
tremely vulnerable, the protectors can 
keep them from getting crushed. 

If you want a permanent mounting, 
you should look for mounting provisions 
that will add to convenience. Wall -mount 
swivel brackets, similiar to those shown in 
Figs. 6 and 7, add greatly to positioning 
flexibility. The bracket shown in Fig. 6 
allows vertical positioning. If a wall or 
ceiling is not handy for mounting, stands 
are available that can raise a speaker more 
than six feet off the floor. 

If you are handy, you can install your 
own hardware. Eyebolts are useful be- 

turn page 

BETTER 
THAN A 
THIRD HAND! 

PANAVISE TILTS, TURNS, AND 
ROTATES TO ANY POSITION. 
IT HOLDS YOUR WORK 
EXACTLY WHERE YOU WANT IT. 
PanaVise has great strength yet is gentle 
enough to firmly hold delicate objects. 

Quite possibly the finest new tool 
you will buy this year, PaneVise is 
built to exacting professional 
standards. We guarantee !t! 

Illustrated Is the Electronics Vise 
Model 396. Three other bases and 
a wide variety of heads are avail- 
able. All interchange! Buy a basic 
unit, then add on to create your 
system. 

Available through your dealer. 
Write for a free catalog. 

°A AVISE Dept. 5E 

10107 Adella Ave., South Gate, CA 90280 
In Canada: 25 Toro Rd., Downsview, Ont. M3J 2A6 

IrI 

m A Division of Colbert Industries 
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You have your own 
calculator. 

Why not a DMM? 

Finally, a digital multimeter that's 
yours, just like your pocket calculator, 
and more useful. Only $169 

You pack only 13 ozs. in your pocket 
or service kit, but size is deceptive. The 
8020A has more useful features than 
any other multimeter available -at 
any price! Features like 26 ranges and 
'seven functions, including conduct- 
ance. 2000 -count resolution. Hilo pow- 
er ohms. 

And it's rugged. The high- impact 
case protects a minimum number of 
component parts (47 in all), and they're 
all readily available from any of the 
worldwide Fluke service centers. Your 
8020A is factory calibrated by NBS 
traceable equipment. And we guaran- 

tee it'll live up to published specs for a 
full year. 

The 8020A is a true field instrument, 
designed with a highly readable LCD 
display, and inexpensive 9V transistor 
battery power for continuous use up 
to 200 hours. Reliability, quality and 
value: that's Fluke tradition. 

To get your hands on one, call (800) 
426 -0361, toll free. Give us your charge - 
card number and we'll ship an 8020A 
the same day. Or, we'll tell you the loca- 
tion of the closest Fluke office or dis- 
tributor (where you can save by buy- 
ing a ten -pack of 8020As for only 
$1521 *). 

*U.S. price only. 

The DMM for Home Electronics Experts. 

2507 -7104 

FLUKE 
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"POOR BOY" TUNER SUB 
ONLY $19.95 

Since all tuner subs that we know of are modified TV Tuners, we decided to 
market an excellent performing yet very low cost sub for the technician who has to 
get all he can for his money ... a "Poor Boy's Sub" for on /y$19.95. 

This was not an easy task since cabinets, knobs and controls would push the 
price far above $19.95... We searched for a tuner that needed no cabinet and no 
controls ... one that the tech could scounge the knobs from most any old TV ... 

It took over two years but we finally found it. The gain is excellent ... Battery 
drain is very low (only 18 mils). It's self biasing so there is no R.F. gain control to 
fiddle with . It works equally well on tube or transistor sets ... b/w or color ... 
and is as easy to use as starting a fight with your wife (well, almost). All you need do 
is hook the set's IF cable to the "Poor Boy" and view the picture ... That's it ... no 
set up controls to confuse you. 

We compared the "Poor Boy" with other subs costing over twice the price and 
found it to work just as well on a / /the comparison tests we made ... and often a lot 
easier to use ... Even though instructions aren't needed ... you get those too. 

The "Poor Boy" is small enough to easily hold in one hand ... no wires or 
controls dangling around. It comes completely wired and tested including batteries 
and ready to use. Send a check for only $19.95, and we even pay the shipping (how 
about that ?) or we will ship COD. ($1.85 C.O.D. Fee) 

Try it for 10 days ... If not completely satisfied ... return for full refund. 
Call us toll free 1- 800-433 -7124. 

ALL ORDERS SHIPPED THE SAME DAY RECEIVED!! 

TEXAS TUNER SERVICE 
4210 N.E. 28TH STREET, FORT WORTH, TEXAS 76117 

TEXAS CUSTOMERS PHONE (817) 834 -8201 

Please rush me the "Poor Boy" Substitute Tuner. 
I understand that I can return it within 10 days for a full refund if 
I'm not completely satisfied . . . with no questions asked. 

I am enclosing full amount of $19.95 and will not be charged 
shipping. 
Ship C.O.D. and I will pay an extra $1.85 shipping and C.O.D. 

RE -5/78 
Name 

Street Address 

City: State: Zip 
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For 

faster 
service 

USE 

ZIP 

CODE 

on 

all 

mail 

GET ALL THE FACTS ON THE NEW 
GTS -1 O GENERAL TELEVISION SERVICER 
- the concept that is changing the course 
of TV servicing! 
SEND FOR A FREE GTS -1 O TWO- VOLUME 
OWNER'S MANUAL! 
In addition to a free two- volume set of the GTS -10 
owner's manuals you will receive a comprehensive 
6 -page full color brochure - describing its profit 
making potential and its many unique patterns as 
well as information on our 30 -day Shop Trial offer 
of the GTS -10 General Television Servicer. 

406El 

2MANuAL 

CIAROMA IKUE PAST. 

RFD 11/151111- 

C01.09 MRS 

:á iw "oino. 

rr.a a. 

Patents Pending 
on many unique features. 

(i) r - - - -- 
0 dfrrr AMERICAN TECHNOLOGY CORP. Send $1.00 if First Class I 
Z 225 Main Street, delivery is desired. 
O ` Canon City, Colorado 81212 RE05 
cc 

~ U Name_ Phone 

ill 
Company 

111 

Ó Address 
_ 

Ei 
Q 

City. State 
_ 

Zip 

CC 

For VI 

The GTS -10, with in -home portability, re- 
places an ordinary color bar pattern generator 
and includes the most used functions of a 

substitute tuner and an analyst. It also 
provides capabilities that none of these other 
instruments can match. 
Advanced yet sensibly priced at 2349.00 the 
GTS -10 is the ultimate instrument for in- 
creasing servicing profits. 

SA and MASTER CHARGE orders call 13031 275 -8991, 

102 
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PRO SPEAKERS 
continued from page 10/ 

FIG. 6- MOUNTING BRACKET fastens to the 
sides of the speaker cabinet and permits verti- 
cal positioning. 

cause they are easy to install and allow 
flexible positioning, especially if' you 
hang the speaker from a ceiling. When 
installing eyebolts, make sure the cabinet 
is sturdy; if it isn't, you must add bracing. 
Mount the eyebolts to the cabinet sides, 
not the top of the cabinet. Otherwise, the 
stress may cause the top to pull loose. 

Finally, if you plan to do your own 
repairs, you should check out driver 
accessibility. Is the access through the 
front or rear of the cabinet'? It can make a 
difference with permanently mounted 

DON'T HEX YOUR 8080 
Octal (base 8) is the natural number base of the 8080 

instruction set ... so It's a natural for programming your 
8080 -based computer. 

The 8080 Octal Reference Card from Thinker Toys" is a 

handy pocket reference with everything you need to work 
in octal: 8080 instruction set, programming instructions, 
octal -ASCII table, even the S -100 and 8080 pin layouts. 

For $1.50, why not have one handy? Send check or money 
order to Thinker Toys". Or ask your local computer shop 
to order it for you. 

Thinker Tbys 
1201 10th St. Berkeley, CA 94710 415 -527 -7548 (10-4 PST) 
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speakers. Do all the drivers remove easi- 
ly? Is the crossover network buried under 
layers of glass fiber material? The right 
answer to these questions can save much 
time and frustration. 

Selecting a compact sound reinforce- 
ment speaker system has never been easy 
because of the many variables involved. It 
is important to select as many features as 
you can for the money you want to spend. 
You have to consider the tradeoffs of effi- 
ciency and frequency response. You must 
compare specifications to make sure the 
speaker you buy has the desired polar 
response, enough power handling and 
enough sensitivity. You should select a 
well- constructed cabinet with suitable 
surface and corner protection for your 
needs. You have to select covers, handles 
and mounting gear to facilitate transport- 
ing the speakers or installing them per- 
manently. And, finally, you must check 
on parts accessibility if repairs should 
ever become necessary. R -E 

References 

1. Beranek, L. L., Acoustics, McGraw -Hill, New 
York, NY, 1954, p. 112. 

2. Olson, H. F., Acoustical Engineering, Van Nos - 
trand, Princeton, NJ, 1957, pp. 19 -20. 

3. Schulein, R. B., "Power Ratings for Sound 
Reinforcement Loudspeaker Systems," Audio 
Engineering Society, Preprint No. 1066, 
1975. 

Includes 
l 

Functional 
Tilt Stand! 

NEW EKO 270 
34 DIGIT DMM KIT 

ONLY 7995 
Introductory Offer -FREE AC ADAPTOR 

The first and only lab accuracy por- 
table DMM Kit featuring MOS /LSI 
IC economy and reliability. Mea- 
sures QC /AC Volts, Kilohms, DC/ 
AC mil lamps in 21 ranges. Polarity 
indicators and overload protection 
are provided, and 0.5 inch LED dis- 
plays give easiest -to -read digital 
readout to 1999. The 270 features a 
basic 0.5% DC accuracy, 10 Meg - 
ohm input impedance, low voltage 
drop in all current ranges and auto- 
matically- flashing overrange indi- 
cator. Assembled $109.95 

FREE '78 EICO CATALOG 
Check reader service card or send 50c 
for first class mail. See your local EICO 
Dealer or call (516) 681 -9300, 9:00 
a.m. -5:00 p.m. EST. Major credit cards 
accepted. LIE/COL; EICO -108 New South Rd. 
Hicksville, N.Y. 11801 
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HOBBYISTS! ENGINEERS! TECHNICIANS STUDENTS! 

Write and run machine language programs at home, display video graphics 
on your TV set and design microprocessor circuits - the very first night - even if you've never used a computer before! 

RCA COSMAC microprocessor /mini- 
computer SPECIFICATIONS 

ELF II features an RCA COSMAC 
COS/ MOS 8 -bit microprocessor ad- 
dressable to 64k bytes with DMA, in- 
terrupt, 16 registers, ALU, 256 byte 
RAM, full hex keyboard, two digit hex 
output display, 5 slot plug -in expansion 
bus, stable crystal clock for timing pur- 
poses and a double-sided plated- through 
PC board plus RCA 1861 video IC to 
display any segment of memory on a 

video monitor or TV screen. 

Use ELF II to ... PLAY GAMES using 
your TV for a video display ...CREATE r SEND TODAY -<, Imo - a,' 
GRAPHICS pictures, alphanumer- I NETRONICS R &D LTD., Dept.RE 5 
ics, animated effects ... learn how to 333 Litchfield Road, New Milford, CT 06776 Phone (203) 354 -9375 DESIGN CIRCUITS using a 
microprocessor ... the possibilities 
are infinite! 

A THOUGHTFUL GIFT 
FOR ANYONE WHO MUST 

STAY UP TO DATE IN 
COMPUTERS AND 

ELECTRONICS! 

ELF" $9995 

NOW AVAILABLE 

ELF II explodes into a giant when you 
plug the GIANT BOARD" into ELF's 
expansion bus. This powerful board in- 
cludes cassette I/O, RS 232 -C /TTY, 8- 
bit P I/O and system monitor/ 
editor...meaning your ELF II is now the 
heart of a full-size system with unlimited 
computing power! 539.95 kit. $2 p&h. 

4k Static RAM addressable to any 4k 
page to 64k. $89.95 kit. $3 p&h. 

Prototype (Kluge) Board accepts up to 
32 I.C.'s of various sizes. $17.00 kit. SI 
p&h. 

Expansion Power Supply. $34.95 kit. 
52 e h. 

Gold plated 86 -pin connector. $5.70 
postpaid. 
Coming Soon!.,.,...www 

Tiny Bese 
ASCII KEYBOARD CONTROLLER 
BOARD D-A, A -D CONVERTER 
CABINET 

Yes! I want to run programs at 
hone and have enclosed: 

$99.95 plus $3 p &h for RCA 
COSMAC ELF II kit. Featured 
in POPULAR ELECTRONICS. 
Includes all components plus 
everything you need to write 
and run machine language pro- 
grams plus the new Pixie chip 
that lets you display video 
graphics on your TV screen. De- 
signed to give engineers practice 
in computer programming and 
microprocessor circuit design, 
ELF II is also perfect for college 
and college -bound students (who 
must understand computers for 
any engineering, scientific or 
business career). Easy instruc- 
tions get you started right away, 
even if you've never used a com- 
puter before! 

As your need for computing 
power grows, five card expan- 
sion bus (less connectors) allows 
memory expansion, program de- 
bugger /monitor, cassette I /O, A 
to D and D to A converters. L PROM, ASCII keyboard inputs, 

controllers, etc. (soon to be 
available as kits). Manual in- 
cludes instructions for assembly, 
testing, programming, video 
graphics and games plus how 
you can get ELF II User's Club 
bulletins. Kit can be assembled 
in a single evening and you'll 
still have time to run programs, 
including games, video graphics, 
controllers, etc., before going to 
bed! $4.95 for 1.5 amp 6.3 
VAC power supply, required for 
ELF II kit. $5,00 for RCA 
1802 User's Manual. 

I want mine wired and tested 
with the power transformer and 
RCA 1802 User's Manual for 
$149.95 plus S3 p &h. 
Conn. res. add sales tax. 

NAME 
ADDRESS 

CITY 
STATE ZIP 

Send info on other kits! 
Dealer Inquiries Invited 
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You can build a better organ 
than you can buy! 

A magnificent Schober Electronic Organ 
What a marvelous way to put your special 

talents to work! With our Schober Electronic 
Organ Kits and your skill, you can build your- 
self some very special satisfaction, and a life- 
time of great music! 

Schober Organs are literally far superior 
to comparably -priced "ready -made" units. You 
could actually pay twice as much and get no 
better organ...and miss the fun of assembling 
it yourself. A PC board at a time, component by 
component, you'll assemble your own "king of 
instruments," And when you're done, you'll 
wish there was more to do. And there is! For 
then, Schober will help you learn to play, even 
if you've never played a note before! 

Schober Organ Kits range from $650 to 
$2850, and you can purchase in sections to 
spread costs out...or have two-year time pay- 
ments. Combine the incomparable quality of 
Schober components with your talent...and 
produce a far better organ than you can buy! 

Thousands of others have, ever since 1955. 
You can have all the details, without cost 

or obligation. Just send the coupon for the 
fascinating Schober color catalog (or enclose 
$1 for a record that lets you hear as well as 
see Schober quality.) Why not clip it right now, 
before you forget? 

The e9Th4h Organ Corp., Dept. RE -174 
43 West 61st Street, New York, N.Y. 10023 

Please send me Schober Organ Catalog. 

Enclosed please find $1.00 for 12 -inch L P. 

record of Schober Organ music. 

NAME 

ADDRESS 

CITY STATE ZIP 
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HI -FI LAB TEST REPORT 
continued fron] page 68 

continuous sinewave, onto which is superim- 
posed a brief high- frequency tone burst that is 
present for approximately 1 ms and repeated at 
about 10 -ms intervals. This waveform is shown 
as the upper trace in Figs. 3 and 4. In Fig. 3, 
the suppressor switch is turned off, and the 
lower trace shows an extremely sharp spike 
appearing in the output every time the tone 
burst is present at the input. 

Without changing the composition of the 
input signal, the model MRM -101's suppres- 
sor switch was turned on in Fig. 4 to show that 
the sharp spike noted in Fig. 3 has been 
"tamed" or reduced substantially (see lower 

trace of Fig. 4). We must emphasize that the 
reason the spike was not completely suppressed 
is probably because we were not totally suc- 
cessful in reproducing a waveform correspond- 
ing exactly to the kind of impulse noise that is 
transmitted to the input when an actual record 
scratch is encountered. 

An overall product evaluation of the Garrard 
model MRM -101 is found in Table II, togeth- 
er with our summary comments. We believe 
that besides making scratched records useful 
once more, placing a preamplifier- equalizer 
right next to a record player in the model 
MRM -101 is very sensible. Conceivably, Gar- 
rard might well go one step further and actu- 
ally include this circuitry as an integral part of 
some of their better turntable systems. Admit- 

LEADS AGAIN!! 

C1 >j MS-15 MINISCOPE 

I5MHz PORTABLE OSCILLOSCOPE 
15 megahertz bandwidth. 

External and internal trigger. 

Time Base -0.1 microseconds to 
0.5 Sec /div -21 settings. 

Battery or line operation. 

Automatic and line sync modes 

Power consumption less than 15 W. 

Vertical Gain -0.01 to 50 volts /div 
-12 settings. 

Weight is only 3 pounds. 

RECHARGEABLE 

PORTABLE 

2.7 "H x 6A "W x 7.5 "D 

AVAILABLE NOW 
$ 289 

With Rechargeable 
Batteries 8 Charger Una 

master charge 
aaaaaa CA. 

FREE 

PROBE 

With the purchase of MS -15 you get a deluxe 10:1 and 
direct combination probe. 

NEWCOM SHOW SPECIAL 

Offer Expires August 31, 1978 

212 -687 -2224 THE TEST EQUIPMENT SPECIALISTS 

TOLL FREE HOT LINE 
800 -223 -0474 

54 West 45 Street, New York N. Y.10036 

ADAnC 
PLECTRONIC 

_ 

tedly, this arrangement would cause a redun- 
dancy in most hi -fi systems (since you would 
have an unused preamplifier -equalizer in the 
receiver or integrated amplifier), but this 
seems like a small price to pay for being able to 
listen to those precious old records you 
thought were ready for the scrap heap. R -E 

3 

4 

MODEL 101 AUDIO TEST SYSTEM consists of two sine/ 
square /triangle function generators, pulse generator, fre- 
quency counter and AC voltmeter. As a system it will gen- 
erate a frequency response plot on an kV recorder or scope. 

Time base generator offers symmetrical or independent 
control of the positive and negative sides of the ramp 
providing a duty cycle of 1% to 99 %. Frequency range 
is .002 Hz to 100k Hz. Amplitude is 16 Vpp into 500 ohms 
with Y 5 VDC offset. The time base output drives the X axis 
of an X -Y recorder. Manual mode provided for setup. 

Audio sweep generator provides manual frequency adjust- 
ment or log or linear sweep of 20 Hz to 20k Hz. Blanking 
mode provides zero reference line on an X -Y recorder or 
tone burst. Amplitude is 16 Vpp into 500 ohms or 10 Vpp 
into 8 ohms. 

Pulse generator frequency range is .002 Hz to 800k Hz. 
Pulse width is adjusted independent of frequency from 4 
seconds to 40 nanoseconds. Outputs are complementary 
TTL. 

AC voltmeter has full scale sensitivities from 1 mV to 250 
V. Fast or slow, peak or true RMS and log or linear modes 
are provided. Output drives Y axis of X -Y recorder. 

Frequency counter is 6 digit, 50 or 60 Hz line triggered, and 
reads either internal or external. Sensitivity is 10% of volt- 
meter full scale at 20k Hz. 1 or V2 second update. 

Dimensions: 8 x 14 x 3. Shipping weight: 9 lbs. $695. Stock 
to 30 days. Warranty: 1 year, 3 year $70. Master Charge and 
Visa. Specs and operating information on request. 

1894 Commercentar W. +105 
San Bernardino, Ca 92408 
17141889 -7623 

IDELITY Soues 
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HOBBY CORNER 
continued from page 57 

vaporized by heat from a hot iron. 
After wiring the entire board (al- 

though you don't really have to wait that 
long!), simply touch each joint with your 
soldering iron. Since the insulation va- 
porizes immediately, apply solder for a 

good electrical and physical connection. 
If the insulation does not vaporize, your 
iron is not hot enough; its minimum 
temperature should be about 400° F. 

A SELECTION OF VEROBOARDS with various 
hole sizes, a spot face cutter used to break foil 
strips and discrete terminalls. 

This wiring process is so direct and 
quick that even a large board can be 
completed in a short time. Because of its 

turn page 

For 

faster 
service 

USE 

ZIP 

CODE 

on 

all 

mail 

ALL TOGETHER NOW! 
The acclaimed Ecuinox 100`" mainframe kit ($799) is now 

a complete S -100 swstem. 
Eecause now there s an Equinox 100"' I/O interface kit 

($120, that handle the hard work of interfacing all your. 
peripierals. 

4nd Equinox 100'' 4K memory kits ($109). Assembled 8K 
memory boards ($1881. EQU /ATE`" editor /assembler and 
BA3l EQ` softwa -e cn cassettes. 

I- all goes together. t all works together. It's all together 
noti at special systsm prices. 

See The Equinox Sy ;tem` =" at your local computer shop. 
Ca I oll -free to 80) -6z8 -5311. BAC /MC accepted. Or write 
EgJirox Division, Parasitic Engineering, P.O. Box 6314, 
Altarÿ California 93706. 

THE IMILINOX SYSTEM When you put it together, it's really together. 
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INTERNATIONAL FM- 2400CH 

FREQUENCY 
METER FOR 
TESTING MOBILE 
TRANSMITTERS 
AND RECEIVERS 

Portable Solid State Rechargeable Batteries 

The FM- 2400CH provides an accurate frequency standard for testing 
and adjustment of mobile transmitters and receivers at predeter- 
mined frequencies. 

The FM- 2400CH with its extended range covers 25 to 1000 MHz. 

The frequencies can be those of the radio frequency channels of 

operation and /or the intermediate frequencies of the receiver be- 

tween 5 MHz and 40 MHz. 

Frequency stability: ±.0005% from +50° to +104 °F. 

Frequency stability with built -in thermometer and temperature cor- 
rected charts: ±.00025% from +25° to +125° (.000125% special 450 
MHz crystals available). 

Tests Predetermined Frequencies 25 to 1000 MHz 
Extended Range Covers 950 MHz Band 
Pin Diode Attenuator for Full Range Coverage as Signal 
Generator 
Measures FM Deviation 

FM- 2400CH (meter only) Cat. No. 035320 $595.00 
RF crystals (with temperature correction) 24.90 ea. 

RF crystals (less temperature correction) 18.90 ea. 
IF crystals catalog price 

Write for catalog 

INTERNATIONAL CRYSTAL MFG. CO., INC. 
10 North Lee I Oklahoma City, Okla. 73102 
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The &Meter 
PRECISION, AUTORANGING 
CAPACITANCE METER by 

I DORIC 

Autaranging 
10 ranges ere auonman, ally selered Iron lull anale 
values of 200 n'entends to 200.000 m'crolarads. w'th 
a maximum resolution of 0.1 p'cotaradv. 

Easy To Read 
h large 1`: l'g't hourd crystal display. otth variable 

'der n I pp makes the C-m t read 
of hightbtghmes LED's indicate the raper' 

rime ranges 

urate 

The (-meter arh'eyes 01"..1!1 count' up tu 200 mir ro. 
',tads and t" m 200 micrastarads to 200000 moro 

nds Itrs accurate nn all rnnxrsatomprratmesoon, 
5' o 35"C to 95 t 

Portable 
It weighs in at only 15 ni and measures 2,1,6 inch., 
Smaller than a bri 

ck. 
with no t ord. the Cmneter cut, 

clutter th stbench a to hand, in the held. Four 
standard AA batteries supply power to measure 
20000 capacitors. a year or more of normal lab use. 

over 

no recharging 

Versatile 
Besides is built-r o traccommodate ps, the C 
nellu es of rev 

connector 
t e,Iln 

types of capac s. An .,ns, control remo,er remover tit 
15 pl stray capacnani 

DORIC 

MODEL 130 

C -Meter 

$325. 

212-687-2224 THE TEST EQUIPMENT SPECIALISTS 
TOLL FREE HOT LINE 
800 -223 -0474 

54 West 45 Street, New York, N.Y.10036 

ADVA NC 
ELECTRONIC 

Try this exciting 
new hobby! Build 
your own electronic concert 
organ. It's easy. No technical 
knowledge required. Just 
follow the clearly pictured 
instructions of the famous 
Wersi do- it- yourself system. 
Choose from seven different 
models. Send $2.00 
(refundable) with coupon for 
colorful 104 page catalog. 

®WEBEI 

r 

I 

Wersi Electronics, Inc. 
Dept. 24, Box 5318 

1720 Hempstead Road 
Lancaster, PA 17601 

Enclosed is $2.00 for my copy of your 104 page catalog. 

Name 

Address 

City State Zip 
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FROM KIT TO CAR 
IN 80 MINUTES! 

Electronic ignition is "in." Update your car 
with the TOPS in power, efficiency and re- 
liability - the TIGER SST capacitive dis- 
charge ignition (CD). 
The TIGER delivers everything other CD's 
promise - and more: quicker starting, more 
power, more gas mileage, tune -ups elim- 
inated, lifetime plugs and points, reduced 
repairs and pollution. 
The TIGER can be built and installed in 
your car in 80 minutes. The TIGER is 
unique! 
The TIGER comes with a switch for TIGER 
or standard ignition for 12V negative ground 
only. 

Simpli -Kit $21.95 
POST PAID U.S.A. 

WE ACCEPT: 
Mastercharge or BankAmericard. 

Send check or money order with order to: 

Star Corporation 
DEPT. FF, P.O. Box 1727 

Grand Junction, Colorado 81501 
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HOBBY CORNER 
continued from page 105 

simplicity, it is recommended for all 
except specialized and production boards. 
The pen- wiring process is hard to beat for 
prototyping and one -of -a -kind production 
of electronic projects. 

Vero Electronics, Inc. manufactures 
the Verowire prototyping kit (model 79- 
1738K). The kit contains a wiring pen, 

A VEROWIRE PEN being used to route heat 
strippable wire on a DIP board. 

several spools of wire with the special 
self -fluxing polyurethane insulation, ter- 
minals, a 10X magnifying loupe, a termi- 
nal tool, a universal PC board (No. 06- 
0128J, 4.5 by 6.5 inches) with 44 -pin 
edge connector and a wire cutter, all for 
about $29. 

Vero also produces a spot face cutter 
($2.20 Part No. 22- 0239G) that neatly 
and painlessly cuts breaks in copper 
traces on PC boards. No longer will you 
have to wrestle with a knife and its poten- 
tial problems when you want to alter the 
printed circuit on a board. 

Table 3 (on page 57) should help you 
select the best wiring process for a given 
prototype. These processes also apply to 
projects from articles in Radio- Electron- 
ics since the principles of selection are the 
same. 

Putting it all together 
Sometimes we get so involved in a 

project that we don't stop to look at the 
whole circuit development /construction 
process to see if there is a better way to do 
it. It is not enough simply to select the 
right wiring procedure; you must make 
other choices. 

For instance, how do you decide 
whether or not to use' a breadboard? 
Perhaps you always use one-or you 
never do. And what about all the different 
ways to construct a circuit? Do you use 
the same construction method every time 
without questioning if it is the best one 
this time? 

Properly performed breadboarding, 
prototyping, and construction and the 
various available techniques can all add to 
your success and satisfaction. R -E 
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FREE 
CATALOG 

JIOUSER ELECTRONIC Ronncs 
COMPONENTS, 

ÿ, TEST EQUIP T, 

TOOLS, 

ID FOR HARDWARE, 
JR COPY 

ODAY \ PC AIDS Etc. 

88 Page 

BUY DIRECT WITH CONFIDENCE 

AUDIO: Speakers, earphones, microphones, headphones. 

CAPACITORS: Ceramic, electrolytic, mylar, non -polar, 
tantalum, high- vollage, mica, trimmer, variable. 

CONNECTORS: Plugs, jacks, binding posts, hardware, 
alligator clips, battery snaps, terminals, lugs. 

LAMPS: Incandescent, argon, neon, flash, lamp holders. 

MISCELLANEOUS: Batteries, holders, chassis. fuses, 
line cords, knobs, antennas, chemicals, kits. 

PRINTED CIRCUIT AIDS: Design templates, tapes and 
symbols, breadboarding kits, PC fabrication kits. 

RESISTORS: Composition film, power, slide, pots. 

SEMICONDUCTORS: Transistor, diode, thyrister, IC. 

SOCKETS: AC, IC, transistor, tube, lamp, foseholder- 

SOLDERING EQUIPMENT: Irons, holders, guns, solder 
tips, flux, cordless irons, tip cleaning devices. 

SWITCHES: Slide, rotary, toggle, knife, push -button. 

TESTERS: Precision, multimeters, cordless VTVMs. 
TOOLS: Screwdrivers, nutdrivers, wrenches, pliers, 

snips, drill bits, punches, micrometers, cutters. 
TRANSFORMERS: Filament, IF, power, audio, isolation, 

trigger, variable, AC adapters, line matching. 

MOUSER ELECTRONICS 
11511R WOODS! DE AVE., LAKESIDE,CA. 92040 
Phone (7141 449 -2222 TWA 910 -331 -1175 

mctrket 
certLer 

CLASSIFIED COMMERCIAL RATE (for firms or individuals offering commercial products or 
services). $1.50 per word (no charge for zip code) ... minimum 15 words. 
NONCOMMERCIAL RATE (for individuals who want to buy or sell personal items) 856 per word .. . 

no minimum. 
ONLY FIRST WORD AND NAME set in bold caps. Additional bold face (not available as all caps) at 
100 per word. Payment must accompany all ads except those placed by accredited advertising 
agencies. 5% discount for 6 issues, 10% for 12 issues within one year, if paid in advance. All copy 
subject to publisher's approval. Advertisements using P.O. Box address will not be accepted until 
advertiser supplies publisher with permanent address and phone number. Copy to be in our hands 
on the 26th of the third month preceding the date of the issue (i.e., August issue closes May 26). 
When normal closing date falls on Saturday, Sunday or a holiday, issue closes on preceding 
working day. 

PLANS & KITS 
CONSTRUCTION plans; over 100. From TV to 
telephone, from broadcasting to computers. Cat- 
alog air mailed $1.00; includes year's subscrip- 
tion to Electronic Newsletter. DON BRITTON 
ENTERPRISES, PO Box G, Waikiki, HI 96815 

MINI -laser plans $1.00. Science projects catalog 
25C. MOTEN, 323 S. Franklin, #804, Chicago, II 

60606 

LINEAR Amplifier: Ham only 2 -30 MHz, 100 
watt, solid- state. Frequency Counter: 300 MHz, 
miniportable /mobile, memory! VOX- Compres- 
sor: Splatter -free modulation booster. Construc- 
tion plans $3.00 each. All $7.50! Kits, others, 
catalog available. PANAXIS PRODUCTIONS, 
Box 5516 -F5, Walnut Creek, CA 94596 

HOBBYIST give your project the professional 
look. Printed circuit boards from your sketch or 
artwork. Affordable prices. Rush free details. 
DANOCINTHS, Box 261, Westland, MI 48185 

VIDEO cassette tape recorders RCA Selectavi- 
sion. Free information. HODAPP TV SALES, 322 
Main St., St. Clair, MN 56080 

67 kHz solid -state kits for reception of music - 
only, medical, special- interest programs not oth- 
erwise heard on FM. No crosstalk, excellent 
muting, with AC power supply. Quality product. 
$47.50. Wired $60.00. MUSIC ASSOCIATED, 65 
Glenwood Road, Montclair, NJ 07043. 201 -744- 
3387. 

SCR variable speed drive -industrial quality. 
Plans: 110V to a/. H.P. $3.00, 220V to 3 H.P. 
$5.00. VALAMCO, Box 841, Ellenburg Depot, NY 
12935 

CANADA'S largest semiconductor distributor 
IC's, electronics parts 1st quality, free cata- 

log. SPECTRONIOUE, c.p. 1812, Quebec (termi- 
nus) Canada GIK 7K7 U.S. Welcome. 

MULTIPROJECTOR tape -slide synchronizer, lap - 
dissolve plans, $5.50. Free catalog. MILLER, 
1896 Maywood, S. Euclid, OH 44121 

MANUALS for Govt. surplus radios, test sets, 
scopes. List 506 (coin). BOOKS, 7218 Roanne 
Drive, Washington, D.C. 20021 

UNLOCK your future. Become professional lock- 
smith by spare time homestudy. $13 in an hour 
possible. All tools, equipment included. Facts 
free. Send name. LOCKSMITHING INSTITUTE 
(homestudy), Dept. 1339 -058, Little Falls, NJ 
07424 

EDUCATION & INSTRUCTION 
UNIVERSITY degrees by mail! Bachelors, Mas- 
ters, Ph.D's . . . Free revealing details. COUN- 
SELING, Box 317 -RE5 Tustin, CA 92680 

GRANTHAM's FCC License Study Guide -377 
pages, 1465 questions with answers /discus- 
sions -covering third, second, first radiotele- 
phone examinations. $13.45 postpaid. GSE PUB- 
LICATIONS, 2000 Stoner, Los Angeles, CA 
90025 

F.C.C. EXAM MANUAL 
PASS FEE EXAMS! Memorize, study- Tests- 

Answers for FCC 1st and 2nd class Rodio. 

telephone licenses. Newly revised multiple 
choice questions and diagrams cover all 
oreas tested in FEE exams, plus Sel4Study 

Ability lest. 59.91 postpaid. Money. 

bock guarantee. 

COMMAND PRODUCTIONS P BOX 26348 E 

RADIO ENGINEERING.DIV SAN FRANCISCO, EAL 94126 

TELEPHONE bugged? Don't be Watergated! 
Countermeasures brochure $1.00. NEGEYE LA- 
BORATORIES, Box 547 -RE, Pennsboro, WV 
26415 

BUSINESS OPPORTUNITIES 
CABLE FM STATION. No experience required, 
excellent spare -time income, others operate for 
you. Details free. BROADCASTING, Box 5516 - 
F5, Walnut Creek, CA 94596 

HIGHLY 
PROFITABLE ONE -MAN 
ELECTRONIC FACTORY 
Investment unnecessary, knowledge not re- 
quired, sales handled by professionals. Ideal 
home business. Write today for facts! 
Postcard will do. Barta -RE -E, Box 248, 
Walnut Creek, CA 94597. 

MECHANICALLY inclined individuals desiring 
ownership of Small Electronics Manufacturing 
Business -without investment. Write: BUSI- 
NESSES, 92 -R, Brighton 11th, Brooklyn, NY 
11235 

FOR SALE 
FREE catalog. IC's, Semi's. CORONET ELEC- 
TRONICS, 649A Notre Dame W., Montreal, Que., 
Canada, H3C -1H8. US Inquiries. 

SEEKING Japanese transistors for CB and stereo 
repair? Request complete list. Compare 1 to 9 
prices: 2SC710 .45, 2SC517 3.95, 2SC799 3.60, 
2SC1306 3.90, 2SC1678 2.25, TA7205P 3.50, 
BA521 3.70, BA511 3.40. See our full page ad in 
the Market Center of this magazine. FUJI -SVEA 
ENTERPRISE, Dept. RE, P.O. Box 40325, Cincin- 
nati, OH 45240 
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USE WITH ¡N E W TV Cwith AMERA 
ANY V T R 

ZOOM LENS ATV.SSTV. 
HOME SECURITY 

9 TO 30 mm f 1:9 Lens 
USE INDOORS 
OR OUTDOORS 

ALL SOLID 
STATE 

15 FOOT CABLE ANO 
PISTOL GRIP 

NOT A KIT $195.00 
Fully 5: :,,antn,'d Complete 

DIGITAL AUTO INSTRUMENTS 
.l TACHOMETER SEVEN MODELS! 
.2 WATER TEMP. KIT INCLUDES. 

.3 FUEL LEVEL CASE A ALL HARDWARE 

.4 SPEEDOMETER {w' RE a TEMP SEND(HS 

.5 OIL PRESSURE ' 
ASSEMBLED MAW PC BoRo 

.0 OIL TEMP. FEATURES 

A7 BATTERY MONITOR 4 ORANGE LED'S 

0O $10 FOR REQUIRED SPEED SENDER 515 FOR SPEED SENDER ALONE 

KIT: $49.95 ASSEMBLED: $59.95 

SPECIFY 
OR 24 

HOUURS HOURS 

$49.95 
DIGITAL CLOCK 

4 DIGIT KIT 9.95 . 4 DIGIT ASSEMBLED $59.95 $4 
6 DIGIT KIT $69.95 6 DIGIT ASSEMBLED $19.95 

117 VAC 120R24 NR MODE KIT COMES COMPLETE' 

1. DIGIT VERSION. 27' x 5 x I' -:" 4 DIGIT VERSION it x 5'x l' ,' 

MARK FOSKETS' 

S SOLID STATE TIME 
P.O. BOX 2159 

SDUBLIN, CALIF. 94566 

ORDERS (415) 828 -1923 

master charge ,,,,,o..'.,'- 
PLEASE ADD 51.50 BANKAMERICARD 

FOR POSTAGE ( 
&HANDLING -- 

CALIFORNIA RESIDENTS ADD 6% SALES TAX 
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(RECTIFIERS 
10 100 

For For 
1 N4001 .60 5.00 
1 N4002 .70 6.00 
1N4003 .80 7.00 
1N4004 .90 8.00 
1N4005 1.00 9.00 
1N4006 1.10 10.00 I 

, 1N4007 1.20 11.00 / 

108 

SERIES SN1400 BENT PIN SPECIAL 
We have a large lot of SERIES SN7400 ICs, plus a few linears,which 
were removed from wire wrap boards. Included are just about every 
SN7400 in the book, plus op amps, phase locked loops etc., and 
others found in a sophisticated computer system. Only defect is pins 
bent when removed from board. We are selling these in lots of 125 
which will include a good cross section of the mixture.Money back 
guarantee is not 100% satisfied. No choices at this price, but you will 
get a good working supply of these useful) devices. 
STK.NO -4591R 125 piece set, SN7400 & linears $10.00 3/25.00 

AMPEX RECORDING TAPE 
We have acquired an inventory of AMPEX 1.0 mil recording tape. These tapes have been used one 

time by government weather stations, and then we get them. On standard 7" AMPEX reel. 
STOCK N0,5588R AMPEX recording tape $1.75 4/6.00 

2 HEAVY DUTY TRANSFORMERS 
TRANSFORMER 1,115 V Pri. :.ec.130V @2A Sec.2 16.5 V @1.2A. 
Sec.3, 16V @3.5A. Sec.4 9.5V@3. A. 
STOCK NO. 6677R 10 lbs. $10.95 ea. 2/20.00 
TRANSFORMER 2. Pri. 115 V. Sec.1, 12V @5A, Sec.224V @9A, 
Seç.3 14V @20A. Sec.4125V@ 1.5 A. 
STOCK NO.6675R 16 lbs. $18.95 2/36.00 

VIDEOCUBE -TV /COMPUTER INTERFACE VIDEOCUBE 
is a self con- 

tained RF oscillator -modulator, allowing easy interface with any video output device to a standard TV set. We provide a reprint of article from RADIO -ELECTRONICS. Approved by FCC. 
STOCK NO.5500R Complete kit of parts. $13.95 2/26.00 
STOCK NO.5500PR Partial kit. (Special parts) $9.95 2/18.00 

DELTA ELECTRONICS 
7 OAKLAND ST., P .O , Box 2 =MI 
AMESBURY, MASS. 01913 617- 388 -4705 

DELTA A A A ELECTRONIC HOBBIES 
5151 Buford Hwy. Doraville, Ga. 
BOSTON MASS. 
DELTA ELECTRONICS WAREHOUSE OUTLET 590 Commonwealth Ave. Boston, Mass. 

01; 

CIRCLE 43 ON FREE INFORMATION CARD 

more than 
20,000 different 
components 

For 

faster 
service 

USE 

ZIP 

CODE 

on 

all 

mail 

(-VOLT. REG 5400 SERIES OEM SPECIALS 
LM340K-5 1.70 5400 1.00 
L M 340 K-6 1.70 5404 1.25 1N34 
LM340K-8 1.70 5410 1.00 1 N60 
L M 340 K-12 1.70 5426 1.25 
LM340K-15 1.70 5473 1.50 
L M 340 K-18 1.70 5475 1.50 
L M 340 K-24 1.70 5486 1.90 
LM3407-5 1.50 5493 2.00 
L M 340T-6 1.50 54100 1.80 
L M 340T-8 1.50 54LSO4 1.00 
LM340T-12 1.50 
LM340T-15 1.50 
LM340T-18 1.50 
LM340T-24 1.50 

7400 TTL 
7400 .18 7442 1.08 74107 
7401 .21 7448 1.15 74121 
7402 .21 7450 .26 74122 
7404 .21 7451 .27 74123 
7405 .24 7453 .27 74125 
7407 .45 7454 .41 74126 
7408 .25 7460 .22 74132 
7409 .25 7472 .39 74141 
7410 .20 7473 .45 74150 
7411 .30 7474 .45 74151 
7413 .85 7475 .80 74153 
7416 .43 7482 1.75 74154 
7417 .43 7483 1.15 74157 
7420 .21 7485 1.12 74161 
7422 1.50 7486 .45 74164 
7425 .43 7489 2.49 74165 
7427 .37 7490 .69 74166 
7428 .35 7491 1.20 74174 
7430 .26 7492 .82 74175 
7432 .31 7493 .82 74180 
7437 .47 7494 .91 74181 
7438 .40 7495 .91 74191 
7440 .21 7496 .91 74195 
7441 1.10 74100 1.25 74197 

.25 2N2905A 

.25 2N2906 
2N2906A 
2N2907 
2N2907A 
2N2913 
2N2914 
2N3019 
2N3053 
2N3054 
2N3055 
2N3227 
2N3247 
2N3250 

.90 2N3393 

.80 2N3394 
2N3414 
2N3415 
2N3416 
2N3417 

1N270 .25 
1N914 .10 
2N173 1.75 
2N404 .75 
2N443 2.50 
2N508A .45 
2N718 .25 
2N930 .25 
2N956 .30 
2N1302 1.25 
2N1305 .75 
2N1540 
2N1544 
2N1560 2.80 

.49 2N1605 1.75 

.55 2N1613 .50 
.49 2N1711 .50 

1.05 2N2102 .70 2N3442 
.60 2N2160 .70 2N3553 

2N2218 .25 2N3563 
2N2218A .30 2N3565 
2N2219 .25 2N3638 
2N2219A .30 2N3642 
2N2221 .25 2N3643 
2N2221A .30 2N3645 
2N7272 .25 2N3646 
2N7222A .30 2N3731 
2N2270 .40 2N3740 
2N2369 .25 2N3771 
2N2484 .32 2N3772 
2N2712 .18 2N3773 
2N2904 .25 2N3819 
2N2904A .30 2N3823 
2N2905 .25 2N3866 

.81 
3.00 
1.15 
1.10 
1.25 
1.35 
1.54 
1.30 
1.45 
1.65 
1.65 
1.70 
1.95 
1.95 
1.05 
3.55 
1.50 
1.00 
1.00 

.30 

.30 

.25 

.30 

.75 
1.20 
1.00 

.30 

.70 

.75 
1.00 
3.40 

.50 

.20 

.17 
.17 
.18 
.19 
.20 

1.85 
1.50 

.20 

.20 

.20 

.20 

.20 

.20 

.14 
3.75 
1.00 
1.75 
1.90 
3.00 

.40 

.70 
1.25 

2N3903 
2N3904 
2N3905 
2N3906 
2N3954A 
2N3955 
2N3957 
2N3958 
2N4037 
2N4093 
2N4124 
2N4126 
2N4141 
2N4142 
2N4143 
2N4220A 
2N4234 
2N4400 
2N4401 
2N4402 
2N4403 
2N4409 
2N4410 
2N4441 
2N4442 
2N4443 
2N4852 
2N5061 
2N5064 
2N5130 
2145138 
2N5296 
2N5306 
2N5400 
2N5401 
2N5457 
2N5458 

.16 
.16 
.16 
.16 

3.75 
2.45 
1.25 
1.20 

60 
85 
16 
16 
20 
20 

.20 
.45 
.95 
.16 
.16 
.16 
.20 
.16 
.16 

1.00 
1.15 
1.35 

.55 

.30 

.50 

.20 

.15 

.50 
20 

.40 
50 
35 
30 

N.J. residents add 5% sales tax, 
All orders add $1.00 Postage $1.50 Canada 
minimum order $5.00 

RECONDITIONED test equipment. $0.50 for cat- 
alog. WALTER'S TEST EQUIPMENT, 2697 Nick- 
el, San Pablo, CA 94806 

RADIO & TV tubes 364 each. One year guaran- 
teed. Plus many unusual electronic bargains. 
Free catalog. CORNELL, 4217 -E University, San 
Diego, Calif. 92105 

SERVICEMEN - Cleaners, lubricants, adhesives 
for all electronic repairs. Write for free catalog. 
PROJECTOR- RECORDER BELT CORP., Box 
176, Whitewater, WI 53190 800 -558 -9572 ex. WI 

VOICE ACTIVATED CONTROL SWITCH. Self 

contained, solid state. Has excellent ad. 

instable sensitivity. Recorder activated 
by voices or other sounds. Uses recorder 
mike or remote mike. Single AA hat. incl. 

Great for home, business etc. 

AMAZING ELECTRONIC 
MICRO MINI MIKE:, 

(-1 World's smallest, solid state, sell contained with 1.3VI 
Mere. Bat. turn. Picks up most sounds and transmits' 
ithout wires up to 300 ft. Wu FM Radio. Tuneable. 

Use as mike, amid.. alarm 8 alert system, baby sitter,' 
hot line, etc. VOX only 524.95'. Mike only $I8.95' 
('plus 51.00 ea. pstg. g hand.) B /A, M /C. cod. oh./ 
Cal. res. add tax. Free data. Mail Order. Ely. disc.! 
avail. AMC SALES, Depl 

L1/ x w x 1/2° 9335 Lubec St.. Box 928, Downey. CA 90241 J 
PICTURE TUBE MACHINE 

We buy and sell NEW and USED CRT 
rebuilding machinery. COMPLETE 
TRAINING. Buy with CONFIDENCE from 
the ORIGINAL MFGR. 
For complete details send name, address. 
zip to: 
LAKESIDE INDUSTRIES 
3520 W. Fullerton Ave. 
Chicago. III, 60647 
Phone: 312. 342.3399 

COMPUTER, peripheral, technical reports; pro- 
ject supplies; kits. Send $1 for THE CPU HOB- 
BYIST, Box 738 -RE, College Park, MD 20740 

2SA484 2.44 
2SA495 .60 
2SA497 1.44 
2SA634 1.00 
2SA636 1.25 
2SA673 .70 
2SA678 .65 
2SA682 1.49 
2SA683 60 
2SA699 1.30 
2SA699A 1.45 
2SA733 .49 
2SA777 .99 
2SB54 .49 
251356 .95 
2SB186 49 
2SB 1,g7 55 
2SB324 .60 
2SB370 .65 
2SB405 .60 
2SB415 .65 
2SB461 1.60 
2SB463 1.40 
2SB507 1.40 
2SC371 .49 
2SC372 .49 
2SC481 1.50 

AN 136 
AN214 
AN 239 
AN241 
AN315 
BA511 
BA521 
FIA 1202 
H A 1306 
HA1308 
HA 1322 
LA1201 
LA4031P 
LA4032P 
LA4051P 

2.90 
3.35 
6.50 
2.40 
3.50 
3.00 
3.40 
2.20 
4.90 
4.50 
4.20 
4.25 
3.20 
4.20 
3.20 

JAPANESE TRANSISTORS 

2SC482 
2SC495 
2SC517 
2SC634A 
2SC710 
2SC711 
2SC735 
2SC756A 
2SC778 
2SC781 
2SC789 
2SC798 
2SC799 
2SC1000 
2SC1013 
2SC1014 
2SC1017 
2SC1018 
2SC1061 
2SC1079 
2SC1096 
2SC1098 
2SC1115 
2SC1170B 
2SC1172 
2SC1173 
2SC1209 

1.40 
.85 

3.60 
.60 
.49 
.49 
.49 

2.40 
3.50 
2.50 
1.00 
3.95 
3.25 
.49 
.95 
.95 

1.20 
1.00 
1.25 
3.95 

.80 
1.00 
3.00 
4.95 
5.25 

.75 

.75 

2SC1226A .85 
2SC1237 4.00 
2SC1239 3.50 
2SC1306 3.50 
2SC1307 4.75 
2SC1377 4.80 
2SC1383 .50 
2SC1448 1.00 
2SC1449 .85 
2SC1678 2.00 
2SC1728 1.85 
2SC1760 1.60 
2SC1816 3.50 
2SC1908 .49 
2SC1909 3.75 
2SC1957 1.00 
2SC1973 .90 
2SC1975 3.50 
2SC2028 .80 
2SC2029 3.40 
2SC2091 2.50 
2SC2092 3.25 

2SD72 
2SD77 
2SD88 
2SD118 

.80 
1.50 
4.80 
3.00 

JAPANESE CIRCUITS 

LA4400FS 
LA4400 F R 
LD3120 
M5115PR 
PLL01A 
PLLO2A 
PLL02A-G 
SG613 
STK011 
STK015 
STK032 
STK050 
STK056 
ST K415 
TA7045M 

3.40 
3.40 
2.40 
7.80 

13.50 
8.50 
8.50 
6.75 
7.50 
6.50 

14.20 
24.50 
11.35 
8.50 
3.25 

TA7055P 
TA7060P 
TA7061P 
TA7063P 
TA7075P 
TA7089P 
TA7120P 
TA7150P 
TA7153P 
TA 7203 P 
TA7204 P 
TA7205P 
UH1C003 
UH1C004 
UPC16C 

3.00 
1.40 
1.50 
1.50 
3.75 
2.90 
1.50 
3.75 
6.90 
4.25 
3.70 
3.60 
6.50 
6.50 
2.50 

2SD170 
2SD180 
2SD188 
2SD234 
2SD235 
2S0313 
2SD314 
2SD315 
2SD358 
2SD360 
2SD427 
2SD525 
2SK19 
2SK30A 
2SK33 
2SK55 

3SK22Y 
3SK40 
3SK45 
3SK49 

4004 
4005 
40081 
40082 

1.50 
2.50 
2.70 

.85 

.85 
1.05 
1.50 
1.20 
1.10 
1.05 
2.55 
1.50 
1.25 
.75 
.90 

1.00 

2.20 
2.00 
2.20 
2.20 

3.00 
3.00 
1.50 
3.00 

UPC20C 3.75 
UPC41C 2.80 
UPC563H2 8.00 
UPC566H 1.25 
UPC575C 2.60 
UPC595C 2.95 
UPC1001H2 3.50 
UPC1008C 5.75 
UPC1020H 3.25 
UPC1025H 3.50 
UPC1166H 4.50 
UPD277C 4.50 
UPD857C 15.50 
UPD858C 9.50 
UPD861C 18.50 

CHECK OUR NEW LOWER PRICES 

PARTIAL LISTING - WRITE FOR FREE CATALOG 

NEW-TONE 

ELECTRONICS 
PO Box 1738A Bloomfield, N.J. 07003 

Phone (201) 748.6171, 6172, 6173 
CIRCLE 36 ON FREE INFORMATION CARD 
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AVAILABLE IN JUNE 
10% discount on orders placed before May 31st 

CH Kit (Capacitor and resistor kit) Only $79.95 

A kit containing the capacitor and resistor types and values you use The parts are neatly 
packed and identified, but the kit takes up no more room than a book. This kit has 319 resis- 
tors from :4 watt to 10 watts. wire und and carbon types, and 160 capacitors such as oil, 
electrolites, metalized film, polystyrene, ceramic and mica types. 

Fuse Kit TFP -175 Only $29.95 

This kit contains the fuses and lamps most often required for the repair of CB's, TV's, 
stereos and other electronic equipment. 1 to 6 amp standard fuses 60 pcs. '4 to 2 amp small 
f uses - 40 pcs. 10 to 20 amps - 30 pcs. 

Temp. fuse strip 120 C. to 150 C. - 30 pcs. Pilot lamps, 6.3 to 8 volts 10 pcs. 

Pot Kit TYR -109 Only $34.95 
5 different sizes and 12 different values /size. The kit contains 109 pcs 200, 500, 1K, 2K, 

5K, 10K, 20K, 50K. 100K. 200K, 500K, 1MEG. 

Seeking Original Japanese Replacement Parts for CB, TV and Stereo Repair Use? 
2SA 

2SA 49 .59 

2SA 52 .59 
2SA 53 .59 

2SA 70 1.10 
2SA 101 .45 
2SA 102 .59 
2SA 234 .59 
2SA 235 1.00 
2SA 240 .90 
2SA 329 .70 

2SA 342 .90 
2SA 353 .70 

2SA 377 2.00 
2SA 440 .90 
2SA 473 .70 
2SA 473 3.00 
2SA 4M 2.50 
2SA 485 2.00 
2SA 489 1.60 
2SA 490 .90 

2SA 493 .59 
2SA 495 .45 
2SA 496 1.10 
2SA 497 1.60 
2SA 505 1.20 
2SA 509 .70 
2SA 525 .70 
2SA 530 1.30 
2SA 531A 2.25 
2SA 539 .59 
2SA 545 ,59 

2SA 561 .59 

2SA 562 .59 
2SA 564A .59 
2SA 565 1.10 
2SA 566 3.40 
2SA 606 1.60 
2SA 601 1.60 
2SA 624 1.10 
2SA 627 3.60 
2SA 628 .59 
2SA 634 .70 

2SA 640 .59 
2SA 643 .70 

2SA 653 2.80 
2SA 659 .59 
2SA 6fi1 10 

2SA 663 4.90 
2SA 666 .70 
2SA 672 ,70 

2SA 613 .70 
25A 678 .70 

2SA 679 
SUB 2SA 744 

2SA 680 
SUB 2SA 744 

2SA 682 1.50 
2SA 683 .70 
2SA 684 .70 
2SA 695 .70 
2SA 697 .70 
2SA 699A .90 
2SA 705 .70 
2SA 706 1.60 
2SA 715 1.40 
2SA 719 .59 
2SA 720 .59 
2SA 721 .59 
2SA 725 .59 
2SA 726 .59 
2SA 733 .59 
2SA 738 .70 
2SA 740 2.65 
2SA 743A 1.60 

PRICES MAY 

2SA 744 4.90 2S5 5280 1.60 
2SA 745R 4.90 2SB 529 .90 
2SA 747 5.80 2S5 530 
2SA 748 1.00 SUB 2SB 541 

2SA 750 .59 2SB 531 3.40 
2SA 755 1.60 2S5 536 1.60 
2SA 156 3.10 TSB 537 1.60 
2SA 758 5.80 2SB 539 4.90 
2SA 764 4.40 2S8 541 4.40 
2SA 774 .59 2S8 554 10.00 
2SA 777 1.00 2SB 556 4.90 
2SA 194A 1.00 TSB 557 3.40 
2SA 798 .70 2$g 561 B .70 
2SA 810 1.40 2SB 564 .70 
2SA 814 1.90 2S5 566 2.80 
2SA 815 1.00 2SB 595 1.90 

2SA 816 .70 2S8 596 
2SA 818 1.30 SUB 2SB 507 

2SA 839 2.15 255 600A 7.00 

2SC 642A 5.90 
2SC 644 .45 
2SC 645 .70 
2SC 650 1.30 
2SC 665H 8.50 
2SC 668 .45 
2SC 680 2.80 

2SC 681A 5.80 
2SC 684 1.10 

2SC 6938 .59 

2SC 696 1.95 

2SC 708 1.90 
2SC 710 .45 
2SC 711 .45 
2SC 712 .59 
2SC 717 .59 
2SC 727 1.90 
2SC 730 4.40 
2SC 731 5.80 

2SC 732 .59 
2SC 733 .59 

25C 734 .59 
2SC 735 .59 
2SC 738 .59 

2SC 756 2.80 

2SC 756A 3.00 
2SC 763 .59 

2SC 772 .45 
2SC 773 .70 

2SC 774 2.00 
2SC 775 1.95 
2SC 776 2.65 
2SC 777 3.50 
2SC 778 3.60 
2SC 781 2.65 
2SC 783R 3.60 
2SC 784 .59 

2SC 785 .59 
2SC 789 1.00 

2SC 793 2.80 
2SC 199 3.60 

2SC 802 
SUB 2SC 799 

2SC 815 .59 
2SC 828 ,45 

2SC 829 .45 

2SC 830H 5.90 
2SC 838 .59 

2SC 839 .59 

2SC 867 4.25 
2SC 870 .59 
2SC 871 ,59 

2SC 897' 3.40 
2SC 898 4.40 
2SC 900 .45 
2SC 923 .45 
2SC 929 .45 

2SC 930 .45 
2SC 941 .59 

2SC 943 .10 
2SC 945 .45 

2SC 959 1.50 
2SC 971 1.00 
2SC 982 ,90 
2SC 983 1.00 
2SC 984 ,90 

2SC 994 3.90 
2SC 996 3.40 
2SC 1000BL .59 
2SC 1012 1.50 
2SC 1013 1.10 
25C 1014 1.10 

2SC 1017 1.40 

2SC 1018 1.20 
2SC 1030C 2.80 
2SC 1047 .70 

COD ORDERS 

2SC 1051 4.40 
2SC 1060 1.40 
2SC 1061 1.40 
2SC 1079 5.90 
2SC 1080 4.40 
2SC 1096 1.00 
2SC 1098 1.10 

2SC 1111 3.40 
25C 1114 3.70 
2SC 1115 4.40 

2SC 1116 4.90 

2SC 1116A 6.60 
2SC 1124 1.30 

2SC 1127 1.40 

2SC 1161 1.90 

2SC 1162 1.19 

2SC 1166 .59 

2SC 1167 6.60 

2SC 11708 6.60 

2SC 11725 8.50 
2SC 1173 .90 

2SC 1175 g0 
2SC 1177 14.00 

2SC' 1189 1.20 
2SC 1209 .70 

2SC 1211 D .59 

2SC 1212A 1.40 

2SC 1213 .70 

2SC 1215 .70 

2SC 1222 .45 

2SC 1226A 1.00 

2SC 1237 4.25 

2SC 1239 3.90 
2SC 1279 70 
2SC 1306 3.90 

2SC 1307 4.90 

2SC 1310 .59 
25C 1312 Sg 
2SC 1313G .59 

2SC 1317 .45 
2SC 1318 .45 

2SC 1325A 7.60 

2SC 1327 .59 

2SC 1330 .70 

2SC 1335 .10 

2SC 1342 .59 

2SC 1344 .59 

2SC 13450 .59 

2SC 1346 

2SC 1347 
2SC 1358 5.90 

2SC 1359 .59 

2SC 1360 1.00 

pSC 1364 .70 
2SC 1377 4.90 

2SC 1383 .59 

2SC 1384 .59 

2SC,)396 .70 
2SC 1398 1.10 

2SC 1400 .59 

2SC 1402 4.90 

25C 1403 4.90 4. 

2SC 1407 .90 

2SC 1419 1.10 

2SC 1444 2.80 

2SC 1447 1.60 

2SC 1448 1.60 

2SC 1449 1.00 
2SC 1451 2.25 
2SC 1452 1.60 
2SC 1475 1.40 
2SC 1478S .70 
2SC 1509 1.10 
2SC 1567 1.10 
2SC 1567A 1.10 

WELCOMED 

2SC 1569 1.40 
2SC 1584 8.50 
2SC 1586 7.60 
2SC 1624 1.30 
2SC 1626 1.10 
2SC 1628 1.30 

2SC 1647 1.00 
2SC 1669 1.60 
2SC 1674 .59 

2SC 1675 .59 
2SC 1678 2.25 
2SC 1679 4.25 
2SC 1681 .70 
2SC 1682 .45 
2SC 1684 .59 
2SC 1681 .70 

2SC 1688 .70 
2SC 1708 .59 
2SC 1728 1.90 
2SC 1730 .59 
2SC 1756 1.40 
2SC 1760 1.90 
2SC 1765 8.80 
2SC 1775 .45 
2SC 1816 3.90 
2SC 1846 .70 
2SC 1885 .70 
2SC 1908 .59 
2SC 1909 3.90 
2SC 1913 1.20 
2SC 1945 5.60 
2SC 1951 1.10 
25C 1957 1.20 
2SC 1969 4.90 
2SC 1973 1.10 
2SC 1974 1.90 
2SC 1975 4.40 
2SC 2028 .90 
2SC 2029 3.90 
2SC 2076 .59 
2SC 2091 2.80 
2SC 2092 3.90 
2SC 2098 4.90 

2SD 235 1.00 
2SD 261 .60 
2S0 287 3.70 
250 288 1.40 
2SD 300 5.60 
2SD 313 1.10 
2SD 314 1.20 
2SD 315 1.20 
2S0 325 1.10 
2SD 330 1.00 
TSD 341 5.60 

TSD 350 5.90 
2SD 352 .90 
2S0 3560 1.10 
2SD 357D 1.00 
2SD 358 1.30 
2S0 359 1.00 
2SD 360 1.20 
2S0 361 1.00 
2SD 370 

SUB 250 427 

2S0 371S 2.80 

2S0 380 7.60 

2S0 382 1.40 

2S0 38$ 3.40 

2S0 388A 4.40 

250 389 .80 

2S0 390 1.00 

2S0 424 8.50 

2SD 425 6.50 
2S0 426 4.60 

2S0 427 3.00 

2SD 525 1.60 

2S0 526 1.10 

2S0 555A 6.60 
2SD 610 1.90 

SG 613 (TV) 5.95 

AN 315 3.70 
AN 328 3,90 
AN 348 3.70 
AN 362 3.00 
BA 511 3.40 
BA 521 3.70 

HA 1137 4.90 
HA 1138 4.40 
HA 1149 5.60 
HA 1151 4 40 
HA 1156 3.00 
HA 1158 5.30 
HA 1159 5.60 
HA 1196 g 90 

HA 1197 3.90 
HA 1201 1.50 
HA 1202 2.25 
HA 1211 1 50 
HA 1306W 3.70 
HA 1312 3.90 
HA 1322 4.40 
HA 1339 4.40 

HA 1339A 4.40 
HA 1342A q,qp 

HA 1452 3.40 
LA 1111P 2.50 
LA 1201 

LA 1221 p.80 
LA 1364 4.40 
LA 3300 3.00 
LA 3301 3.00 
LA 4030P 3.40 
LA 4031P 3.00 
LA 4032P 3.40 
LA 4051P 3.70 
LA 4400 3.70 
LO 3120 2.50 
M 5111 AP 2.80 
M 5112 7.00 
M 5115PR 4.90 

M 51513L 4.90 
M 5152L 2.50 
M 51841P 2.80 

M 5320 OP 2.25 
M 5327 3P 2,80 

M 53274P 2.50 
M 54730 P 8.80 
M 53393 7.60 
STK 011 7.60 

STK 014 9.50 
STK 015 6.60 
STK 0165 8.50 
STK 022 11.00 
STK 032 14.00 
STK 435 8.50 
STK 437 9.80 

STK 439 11.00 
STK 502 8.80 
STK 503 9.60 
TA 7027M 3.70 
TA 7045M 3.00 
TA 7054P 2.50 
TA 7055P 3.00 
TA 7060P 1.60 
TA 7061AP 1.90 
TA 7062P 1.90 
TA 7063P 1. 

TA 1064P 1.90 
80 

TA 7066P 2.00 
TA 7074P 4.90 
TA 7075P 4.90 
TA 7076P 4.90 
TA 7089P 3.00 
TA 7092P 4.90 
TA 7102 5.80 
TA 7106P 4.90 

required 

TA 7108P 1.90 
TA 7109P 3.40 
TA 7120P 1.90 
TA 7120PC 2.15 
TA 7122AP 1.90 
TA 7124P 1.60 
TA 7129P 1.90 
TA 7130P 2.80 

TA 7136P 1.30 

TA 7146P 4.20 
TA 7150P 4.40 

TA 7159P 2.50 
TA 7200P 4.60 
TA 7201P 4.60 

TA 7203P 3.70 

TA 7204P 3.40 

TA 7205P 3.50 
TA 7310P 3.95 

TA 78005M 5.80 

TA 8005P 5.80 

TA 78012M 6.60 
TA 78012P 5.80 

TA 78015M 6.50 
TA 78015P 5.80 
TBA 810SH 3.70 

TC 9100P 22.00 
TD 3505AP 8.50 

UPC 41C 3.70 
UPC 554C 2.80 

UPC 555H 2.25 

UPC 566H 1.60 

UPC 575C 2.80 

UPC 576 3.70 

UPC 577H 2.25 
UPC 592HZ 1.60 
UPC 1001H 4.90 

UPC 1008C 1.00 

UPC 1016C 3.00 

UPC 1020H 3.70 

UPC 1025 4.40 

UPC 1026C 3.70 

UPC 1032 2.25 

UPC 1156 4.25 

UPC 1152H 3.40 
PLL OlA 6.80 
PLL 02A 8.80 
SN 7400 .19 

SN 7490 .60 

DIODES 

S 84 .60 

S 188 .25 

S 332 .45 

S 953 .25 
S 1007 .45 

S 1209 .45 

S 1211 .45 

S 1555 .25 

S 1588 .25 

S 1885 .25 

S 2076 .25 
S 2093 .45 

S 2473 .25 
N 34 .25 
N 60 .25 

001 .40 
0010 .60 

VO6B .40 
V06C .40 
WZ.050 .45 
W2.052 .45 
WZ-061 .45 

WZ-070 .45 

W2'075 .45 

WZ-081 .45 

W2.192 .45 

WZ-260 
:ñ5 

2SA 841 .59 25D 
2SA 844 .59 
25A 847 .59 2SC 183 .59 

2SA 850 .59 2SC 184 .59 
2SA 872A .59 2SC 281 .59 

2SA 885 .70 25C 283 
2SA 908 11.00 SUB 2SC 458 
2SA 913 1.20 2SC 284 1.20 

2SB 2SC 317 1.20 
2SC 352A 2.50 

2S5 22 .59 2SC 353A 2.50 
2SB 54 .59 2SC 367 .90 
2SB 55 .59 2SC 369 .59 
2S6 75 .45 2SC 371 .59 
2SB 77 .45 2SC 372 .45 
2SB 173 .45 2SC 373 .45 
258 175 .45 2SC 374 .59 
2SB 176 .45 2SC 377 .70 
2S6 118 .70 2SC 380 .59 
2S8 186 .45 2SC 381 .59 

.258 187 .45 2SC 382 .59 
2SB 202 1.60 2SC 383 .90 
1S8 220 .70 2SC 387A .59 
2SB 303 .59 2SC 388A 1.00 
2S8 324 .70 2SC 394 .59 
2SB 337 1.60 2SC 403 .59 
2SB 346 .70 2SC 430 .90 
258 367 1.50 2SC 454 .59 
258 36B 2.15 2SC 458 .59 
2SB 379 1.10 2SC 460 .59 
256 381 2SC 461 .59 

SUB 258 415 2SC 478 1.10 
2SB 400 .59 2SC 481 1.60 
258 405 .59 2SC 482 1.50 
258 407 1.40 2SC 484 

2SB 411 SUB 2SC 756 

DISC. BY MFR. 2SC 485 1.60 
2SB 415 .59 2SC 486 1.60 
2S8 434 1.20 2SC 493 3.90 
2SB 435 1.40 2SC 495 .90 
2S8 440 1.00 2SC 497 1.60 
256 449 1.60 2SC 509 .70 
255 461 1.20 2SC 515A 1.40 
2S8 463 1.20 2SC 517 3.95 
2SB 471 1.60 2SC 535 .59 
2S8 472 2.80 2SC 536 .59 

255 473 1.20 2SC 531 .59 

255 474 1.00 2SC 538A 30 
2S5 481 1.20 2SC 562 .70 
2SB 492 1.00 2SC 563 1.10 
256 507 1.60 2SC 605 ,70 
2SB 509 1.60 2SC 619 .59 
2S8 511 1.10 2SC 620 .59 

2SB 514 1.90 2SC 627 2.25 
2SB 523 1.00 2SC 631 .90 
2SB 526C 1.30 2SC 632A .45 
255 527 1.60 2SC 634A .59 

CHANGE WI THOUT NOTICE 

E E 7 

2SK 19BL .90 

2SK 23 1.10 

2SK 30 30 
2SK 33 1.10 

2SK 34 1.10 

2SK 40 .10 
2SK 41 1.10 

25K 49 1.30 

25K 58 3.60 

2SK 61 1.40 

2SK 68 1.30 

3SK 22Y 2.55 
3SK 35 2.25 

3SK 37 3.00 

35K 39 2.25 
35K 40 2.25 
3SK 41 2.50 

3SK 45 2.50 
3SK 48 5.90 
35K 49 2.50 
MK 10 2.00 

2SD 

2S0 16 5.90 
2S0 28 2.50 
2S0 72 1.10 

250 75 

SUB 2S0 187 
2SD 77 .90 

250 81 3.00 
2SD 90 1.60 

2S0 91 1.60 

250 92 1.90 

250 93 2.80 
2S0 118 4.40 

2SD 130 1.20 
250 141 1.40 

2S0 142 2.00 

2S0 143 2.80 
2S0 178 1.10 

2S0 180 2.50 
2S0 181 .59 

2SD 188 3.00 
2SD 201 3.40 
2S0 205 1.40 
2S0 213 5.9U 
2S0 217 4.40 
2S0 218 3.40 
2S0 220 2.50 
2S0 223 1.90 

2S0 224 1.90 
250 226 1.60 

2S0 227 .45 
2SD 234 1.00 

Less than 

IC 

AN 203 2.50 
AN 211 2.50 

AN 2140 3.00 
AN 217 1.90 
AN 234 4.90 
AN 239 7.00 
AN 240 2.15 
AN 241 2.80 
AN 245 4_90 
AN 247 4.40 
AN 264 2.00 
AN 274 3.40 
AN 2778 2.40 
AN 288 6.60 

$500 no deposit 
Minimum order S5.00 Ohio residents add 4 ",, sales tax Add S 1.00 postage and handling 

Quantity discount prices Ask For Our Complete Price List Manufacturer inquiries Welcomed 
ALL PARTS GUARANTEED AGAINST FACTORY DEFECT 

IMMEDIATE DELIVERY WITHIN 48 HOURS 
ON ALL TRANSISTORS IN STOCK 

TOLL FREE TELEPHONE FUJI -SVEA ENTERPRISE 
a Division of Fuji -Svea Incorporated 

Nationwide 800/543 -1607 LOCAL 513/874 -0220 Dept. 
Ohio 800/5821630 8740223 P.O. Box 40325 Cincinnati, Ohio 45240 

Hours: Mon. Fri. 10 7 Sat. 11 -5 Telex - 21 -4732 
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ROBOTICS Newsletter. $8 year, issued monthly. 
INTERNATIONAL INSTITUTE FOR ROBOTICS, 
Dept. RE, Box 615, Pelahatchie, MS 39145 

SCANNERS, Bearcat 210 or Regency Touch 
$239.95, crystals, two -way radios. Free catalog. 
GUILDERLAND COMMUNICATIONS, Box 591, 
Guilderland, NY 12084 

TELEPHONE recording equipment and other 
"unusual" electronic devices. Free info: GARRI- 
SON, Box 128 -B, Kew Gardens, NY 11415 

FREE KIT Catalog 
SIOP Iaka a m IttItt2 & let Os s ml 

r latest kt catalog. If you like, 
send us the name & address of a 
riend who may also be interested 
[nd. we'll include to you our booklet 
"Flow to build- electronic thermometer" 

con to ins 
TEST & 
EXPERI- 
MENTER'S 

EQUIP. 

DAGE BOX 1054R 
INSTRUMENTS 

054R ILIVERMORE CA 94 

FREE bargain catalog, IC's, LED's, semiconduc- 
tors, crystals, electron tubes. Send stamp. AS- 
TRAL, P.O.B. 707RE, Linden, NJ 07036 

P.C. board 21 X 18 X 1/48" double -sided $6.00. 
Projection picture tube 5TP4 N1B $95.00. 504 
postage. Herb Hodapp, 322 Main, St. Clair, MN 
56080 

OPTO- ISOLATORS -PRIME- H11A2, 2/1.00, 30/ 
10.00, SCR's 200V 35Amp 854 each 10/5.00. A. 
KHAN, 2355 Burch Cir., Atlanta, GA 30319 

SCOOQTAPE RECORDER! 

sl- 

QUAD 5 CHANNEL TAPE TRANS 
o' PORT, ONE FURNISHED, LOGIC FOR 

516 
SELECT, TAPE BREAK, 

LOW LEVEL LAST CARTRIDGE. 
POWER REQO 12 VOLTS 5 AMPS DC 

STD RACK PANEL 7 VC"KGN 19 "WIDE 20"DEEP, WT BSLBS 
BOOK 510 SHIPPED COD -USED -GOOD COND. LIMITED OTT. 

J&E ELECTRONICS INC. 
PO BOX 4504, FORT WORTH, TEXAS, 76106; OR PHONE 
e17- 625 -2961 BANK AMERICANO. MC OR VIZA ACCEPTED 

TEXAS RES. ADD 5% SALES TAX -NO CHECKS 

Why is this the 

LARGEST SELLING 
IoW cost COUNTER KIT? 
This counter is such a great seller because people like you 
have found that, feature for feature, the CT -50 gives you SPECI FICATIONS 
more for your money. Advanced LSI and CMOS circuitry FreUUency 
has; lowered power consumption, increased performance, Gatetime: 
and reduced cost. Complete push button operation makes decimal 
using the CT -50 a snap, and automatic decimal point posi- presacle 
tioning gives you quick, reliable readings: Battery opera- Display: 
Lion is also possible becuase the CT -50 runs equally as well 

Accuracy: 
p q y Input: BNC, 

on 12VOC as it does on 110VAC. For ultra -accuracy we prescale,option 
offer the CB -1 color burst adapter, it'locks the CT -50's Power: 110 
internal crystal to the television networks color standard Size: Approx. 
for .001 ppm accuracy! Why sacrifice performance by ease 

using another counter when you can get professional gaol- CT 50,60 

ity at the unheard of price of $79.95? Order yours today! 
CT -60wí 
CT- 600.600 

/ 
- - 

. o ,` 

--- tsutsata!nnnhs ,- 
- 

range: 5 Hz to 60 MHz, typically 65 MHz 
1 second, 1/10 second, with automatic 

point positioning on both direct and 

a digit red LED .4" height 
2 ppm, internal TCXO standard. 

1 megohm direct, 50 Ohm with 

V ac 5 Watts or 12 V dc @ 300400 ma 
6" x 4" x 2 ", high quality aluminum 

MHz Counter Kit $79.95 
80 MHz Counter Wired &Tested $29.95 

MHz prescaler option for CT -50, add.. $29.95 

T,Ih 12INIMIF SIX DIGIT 
FM WIRELESS MIKE KIT 
Transmit up to 300' to any 
FM broadcast radio, uses 
any type of mike. Runs on 

- 

3 to 9V. Type pe FM -2 has added super- 
sensitive mike preemp. 
FM -1 -52.95 FM2 -f496 

aie 12/ A 4 HOUR 
CLOCK KIT 

Here's a clock you can be proud of. The 
best looking, most complete kit on the 
market! Features include: time set push - 
buttons, jumbo .4° readouts, and extrud- 
ed aluminum case available in 5 colors, 
All parts included. Colors: gold, silver, 
bronze, black, blue (specify) 
Clock Kit, DC -5 $22.95 Alarm Clock, 12 Hr., DC -8 .. . 24,95 
Mobile Clock, DC-7 25.95 Oock with HAM ID timer DC -10 
Assembled and tested clocks available, add $10.00 to Kit price. 

SUPER -SLEUTH AMPLIFIER 
A supersensitive amplifier which will 
pick up a pin drop at 15 feet! Great 
for monitoring baby's room or a gem 
eral purpose test amplifier. Full 2 
watts of output, runs on 6 to 12 volts, 
uses any type of mike. Requires 845 
ohm speaker. 
Complete Kit, BN -9 $4.95 
COLOR ORGAN /MUSIC LIGHTS 
See music come alive! 3 different 

or voice. One 
lig t h 

flicker with 
one for the mid -range 

and one for the highs. Each channel 
Individually adjustable, and drives up 

Is 30 
watts. to 300 watts. Great for parties, band 

clubs and t for p more. 
Complete nit Kit, s 57.95 

600 MHz 
PRESCALE R -) 

Extend the range of your 
counter to 600 MHz. Works 
with all counters. Less than 
15 0 my sensitivity. Specify y' p y - 10 or - 100. Wired, tested, 

Kit, 
PS-1 B $59.95 Kit, PS-1 B ÿ 4 4 .9 5 

CALENDAR ALARM CLOCK 
Has ever feature one could ever ask for. 
Kit includes everything except case, 
build It Into wall, station or even car! 

FEATURES: 
6 D1gds, 5" High LED 12/24 Hour Format 

Calendar shows mo. /day Snooze button 
True 24 Hour Alarm 7001 hip does alit, 
Battery back up with built -in on chip time base. 

Complete Kit, less case 
DC -9 $34.95 

TONE DECODER KIT 
A complete tone decoder p 
on a single PC Board. Fea- 
tures: 400 -5000 Hz adjust- 
able frequency range, volt- 
age regulation, 567 IC. Use- 
ful for touch -tone decoding, tone 
burst detection, FSK demod, stgnal- 
Ing, and many other uses. Use 7 for 
12 button touchtone decoding. Runs 
on 5 to 12 volts. 
Complete Kit, TO-1 $4.95 

TV TYPEWRITER KIT 
A compact 5 X 10 inch PC card that requires only 

an ASCII keyboard and TV set to become a corn. 
plate Interactive terminal for connection to your 
microprocessor asynchronous interface. Its many rea- 

re are single 5 .alt supply, cryetal controlled sync 
eiid so Les lap to 

read 
baud), 2 was r 72 

raciers 
rates 

16 lines, r d to and nom memory, 

c 

ompuTer and keyboard operated a d page control, powerron Ionia nzat ion, 
cursor. 

-character 
SCII display, blockáype, see -tnru cursor. Keyboard/ 

computer control backspaces, forward spaces, line 
reeás, rev. line feeds, name, returns cursor. Aldo clears 

rrrroom orltormetmorv.Tne yard requires 5 vats at approx. 
900 ma and outputs standard +5 ohm composite video. 

1113216 Kit $149.95 
TH3216, Assembled and Tested 239.95 
vo 1 Video to RF Modulator Kit 6.95 

CAR ctt CLOCK ... 
Kl T 

, 

12/21 Hour 12 -Volt AC or DC 
High Accuracy tl minute /month) 
6 Jumbo 4" LED readouts 
Easy, no- polarity hookup 
Display blanks with ignition 
Case mounting bracket Included 
Super Instructions 

Complete Kit, DC -11 $2 7.95 

Auto dimmer for DC -11 
$2.50 

LED SLINKY KIT 
A great attention getter which alter 
notch/ flashes/ Jumbo LEDs. Use for 
erne badges, buttons, or warning 9e 9 

type panel lights. Runs on 3 to 9 
volts. 
Complete Ka, BL-1. $2.95 

POWER SUPPLY KIT 
Complete triple regulated power sup 
ply Provides variable +15 volts at 200 
mA and ±5 volts at 1 Amp. 50 mV 
load regulation good filtering end 
small size. Kit less transformers. Re- 
quires 6 -0V at I Amp and 18 to 30 
VDT. 
Complete Kit, PS3LT $89 5 

741 OP AMP SPECIAL 
Prime, Mini -dip 10/$2.00 - 

ICS LINEAR REGULATOR TRANSISTORS 
5314 Clock $2.95 555 $ .60 78MG $1.49 MRF.238 30W VHF $11.95 
7001 Clock 6.95 566 .75 309K .89 NPN 2N3904 type 10/$1.00 ,,,4 
5447 Coos 1.95 566 1.49 340K Qr .99 PNP ab 

40W 
13 /51.00 

7447 .79 567 1.49 340K-12 .99 NPN Power Tab 40W 3/1.00 
7473 .35 1458 .50 7805 (J .89 PNP Power Tab 40w 3/$$7.00 
7475 .50 LED DRIVER 7812 Q .89 FET MPF.102 type 3/52.00 
7490A .55 75491 .50 7815 r] .89 UJT 282646 type 3/52.00 
74143 3.50 75492 50 7818 .89 2N3055 NPN Power .75 

ORDER ar 
OR MAIL 

spa tor ,n,PPmv aa,a%t_°ormoney ramsEU EIEchIE1uI]S 
¿;,° s ó 0 ßád s is 

NY residema add 7%asales la, 
Mimrnum order ZOO 50X40728 ROCHESTER, NY 14810 (718) 2714487 iïi CC 

SIREN KIT 
Produces upward and downward wail 
characteristic Of police siren. 5 watts 
audio output, runs on 39 volts, uses 
845 ohm speaker. 
Complete Kit, SM -3 $295 

VIDEO MODULATOR KIT 
Converts any TV to video Mohitor, 
Super stable tunable over Ch- 4-6. 
Runs on 5-15V, accepts std. video 
signal. Best unit on the market. 
Compete Kit, VD-1 $695 

110 CIRCLE 35 ON FREE INFORMATION CARD 

CARBON film resistors -' /4W, 5% (1 -4M7 ohms) 
3.54 each. 50 /value -$0.85. Postage, handling 
$1.00. Other components. Free catalog, resistor 
sample. COMPONENTS CENTER, Box 295R, 
West Islip, NY 11795 

TUBES, receiving and Industrial, semiconduc- 
tors, factory boxed, low prices, free price list. 
TRANSLETERONIC INC., 1365 - 39th Street, 
Brooklyn, NY 11218 212- 633 -2800 

FRÉE KIT Catalog 
2708 - 2000 
I amp variable powr supply $19.95 
Clocks - Counters 
Micro Computer 
Function Generator 
Fairchild Tech. Kits TM 

ETRONIX I__ Q_ WA 98207 

SAVE °ó8S'/. 
GOV'T SURPLUS 
and NEW EQUIP'T 

Powerful Battery Motor 
suite NereAltle hOal. IticrA c UA ,Y 

BIG, 

Send 
E 

1 

25c GTa ú06 
Con or 

Stamps G - 
Normal Rev. 
0.,10C OD 

a'' 

ry 

SPIM 

11"11101.1.1 y, 

LOV,(7 8411.10 

SURPLUS CENTER RE-058 Lioln' Nebraska 
Zip 
nc 

Code 68501 

NEW, adjustable, three output, regulated power 
supply, plus 900 parts worth over $400.00 in 
complete cartrivision television electronics as- 
sembly. Documentation included. Perfect for mi- 
croprocessor and all electronic applications. 
$17.95 plus $3.50 S &H. Master Charge, Bank - 
Americard. Free brochure. MADISON ELEC- 
TRONICS, 369, Madison, AL 35758. Satisfaction 
guaranteed 

YES,YOU CAN 
BUILD 

AN 

ELECTRONIC 
ORGAN 

Thalhasa PIPE ORGAN SOUND 
With DEVTRONIX easy to build assemblies. 
Own the ultimate in organ design 8 sound 

et '/, the cost of commercial organs. 
Several models to choose from. 

BROCHURE AND DEMO RECORD $1.00 
Dept. B 
5872 Amapola Dr. 

San Jose, CA 95129 

INTO TV ANTENNA SYSTEMS? 
YOU'LL BE INTO TASCO! 
Below wholesale prices on a full line of antenna 
installation surplus shipped from stock. Unbe- 
lievable prices on connectors, wall plates, 
splitters, transformers, amplifiers, etc. Write 
for free catalogue. Order now & compare. 
TASCO. PO Box 30143 Houston Tex 77009 

POWER booster, in car, 25 watts stereo, trans - 
formerless. Guitar amplifier, up to 250 watts. 
Schematic, parts list, $5.00 each, $7.50 both. 
BURMON, P.O. Box 2483, Dearborn, MI 48123 

BLITZ ZOINK ZATT: UNSCRAMBLE these fascinating 
police communications with our CODE -BREAKER and keep 
informed. Tunes all scramble frequencies, works with all scan- 

ners, and is factory built and guaranteed. 
$34.95PP. UNSCRAMBLER KIT: La- 
test Technology, 2' /X2' /Xi6-inch, com- 
plete instructions, only $19.95PP. Thou - 

sands of satisfied customers. Catalog 504. 
Order from KRYSTAL KITS, BOX 445, 
BENTONVILLE, ARK. 72712. COD or- 
ders. 501- 273 -5340. 
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Radio Shack: No. 1 Parts Place 
Buy Off- the -Shelf! Low Prices! Huge Selection! 

Top -quality devices, fully functional, carefully inspected. Guaranteed to turer's quality control procedures. These are not rejects, not fallouts, not 
meet all specifications, both electrically and mechanically. All are made seconds. In fact, there are none better on the market! Always count on 
by well -known American manufacturers, and all have to pass manufac- Radio Shack for the finest quality electronic parts. 

Linear ICs 
By National Semiconductor 
and Motorola - first quality 

Type Cat. No. ONLY 
301CN 276 -017 49C 
324N 276 -1711 1.49 
339N 276 -1712 1.49 
386CN 276 -1731 991 
555CN 276 -1723 79C 
556CN 276 -1728 1.39 
566CN 276 -1724 1.69 
567CN 276 -1721 1.99 
723CN 276 -1740 69C 
741CN 276 -007 496 
741H 276 -010 491 
3900N 276 -1713 991 
3909N 276 -1705 99C 
3911N 276 -1706 1.99 
4558CN 276-338 794 
75491 276 -1701 996 
75492 276 -1702 990 
7805 276 -1770 1.29 
7812 276 -1771 1.29 
7815 276 -1772 1.29 

Computer 
Chips 

Prime Devices 

8080A Microprocessor. 8 -bit, NMOS. 
276 -2510 Reg. 17.95 Sale 12.95 
2102 1K Static RAM. Under 450 ns. 
276-2501 2.49 Ea. or 8/14.95 

TTL and 
CMOS Logic ICs 

Full-Spec Devices 
Direct from 
Motorola and 
National Semiconductor 

Type Cat. No ONLY 
7400 276 -1801 350 
7402 276 -1811 391 
7404 276 -1802 35C 
7406 276 -1821 490 
7410 276 -1807 396 
7413 276 -1815 791 
7420 276 -1809 391 
7427 276.1823 496 
7432 276 -1824 491 
7441 276 -1804 991 
7447 276 -1805 991 
7448 276 -1816 990 
7451 276 -1825 396 
7473 276 -1803 490 
7474 276 -1818 49C 
7475 276 -1806 790 
7476 276.1813 596 
7485 276 -1826 1.19 
7486 276-1827 491 
7490 276 -1808 790 
7492 276 -1819 696 
74123 276 -1817 99e 
74145 276.1828 1.19 
74150 276 -1829 1.39 
74154 276 -1834 1.29 
74192 276.1831 1.19 
74193 276.1820 1.19 
74194 276 -1832 1.19 
74196 276 -1833 1.29 
74C00 276 -2301 SALE 291 
74CO2 276 -2302 SALE 294 
74C04 276 -2303 SALE 294 
74C08 276 -2305 SALE 29C 
74C74 276-2310 SALE 49C 
74C76 276 -2312 SALE 491 
74C90 276 -2315 SALE 896 
740192 276.2321 SALE 1.00 
740793 276 -2322 SALE 1.00 
4001 276 -2401 494 
4011 276 -24'1 496 
4013 276 -2413 89e 
4017 276 -2417 1.49 
4020 276 -2420 1.49 
4027 276 -2427 896 
4049 276 -2419 69C 
4050 276 -2450 690 
4511 276 -2447 1.69 
4518 276 -249,, 1.49 

BONUS OFFER 

Only 99C 
With Any S5 

Parts Purchase 

REGULARLY $1.95. Archer' Semiconductor 
Reference and Application Handbook. Com- 
plete specs and application data on every 
Archer semiconductor -display devices, too! 
46,000 cross -reference /substitution listings 
plus glossary of words, symbols, abbreviations. 
276 -4002 ... With Any $5 Parts Purchase, Only 99C 

Otter good at participating Radio Shack stores and dealers 

LED Digital Displays 

Wire Wrapping Accessories 

Q 
1.01160000.,' 

TIN 
IC Socket Wrapping Tool. Strips and wraps 0 -gauge 
wire. 276-15 0 6.95 
14 -Pin Wire Wrapping Sockets. 276 -1993 2/1.29 
16 -Pin Wire Wrapping Sockets. 276 -1994 2/1.39 
DIP Header. 16 pins. 276 -1980 1.29 
50 Red 30 -y . Kynar' Wire. 278-501 1.99 
50 White 30 ga. Kynar Wire. 278 -502 1.99 
50 Blue 30 -ga. Kynar Wire. 278 -503 1.99 

Trim Multi- Purpose Cabinets 

A'414 

%. SALE 
Compact. Makes even your small projects look professional. 

57 /ex9x47i8' 270 -281 10.95 

Low- Profile. Slim- design - only 57/ex113/ex31/z" 
270 -282. Reg. 14.95 Sale 12.95 

1_I ci Li u 
MIT r...... 

Digits Size Drive Cat. No. Reg. SALE 
Anod. 276 -056 2.99 2.29 

0.6" Cath. 276 -066 2.99 2.29 
Anod. 276-053 1.99 1.49 

, 
I 0.3" Cath. 276-062 1.99 1.49 

Digits Size 
; 

1 0.3" 
- 

.1 0.5" 
4 0.5:' 

Drive 
Anod. 
Cath. 
Anod. 
Cath. 

Cat. No, 

276 -1210 
276 -1211 
276 -1201 
276 -1202 

FIP MA1003 Automotive 
Clock Module 

c 

o 

Just add switches and install! (1,2 -hour readout. 
0.3" digits, - - -0.5 sec. /day accuracy. 12VDC. 
277 -1003. Reg. 24.95 Sale 19.95 

IC Accessories 
l'1 l=1 Li 
... 'Pi'i 

E DIP Switch. For changing preset 
logic states. 275 -1301 1 99 
,M Right -Angle 16 -Pin Socket. 
276 -1985 1 49 

Reg. SALE 
46.99 
4/6.99 

6.95 
6.95 

4/5.49 
4/5.49 

5.99 
5.99 

Archer® Project- Boards - Predrilled PCB's 

SALE "' 
- 

NEW 
Time Base Generator. Built -in 10 MHz xtal or 59, 3 -Amp Power Supply. Metered output 
ext. input. Decade selector, switch. TTL out- current, foldback limiting. Remote sensing 
put. Requires 5VDC. Reg. $5.99. For all 5V TTL projects. 
277-115 (PCB less parts) Sale 4.99 277 -119 (PCB less parts) 7.95 

Shown Built with Recommended Parts and Cases 

Full -Wave 
Bridge Rectifiers 

1 -Amp, 50 PIV. Mini DIP fits 
PCB or 8 and 14 -pin sockets. 
276 -1161 696 
O 6 -Amp, 50 PIV. Heavy -duty 
leads. heat sink mtg. hole. 
276 -1180. 1.99 

Mike 
Elements 2 -Foot 

Mini Test Clips 

Dynamic. Tiny yet delivers 
80- 10,000 Hz response. -65 
dB. 200 ohms. 3/4x7 /e': 
270 -093 1 69 
HI -Z Crystal. 50 -8000 Hz re- 
sponse. -55 dB. 1 Vzx11/4 
270 -095 139 

Red. Reg. 1.99 
278 -1158 Sale 1.49 
Black. Reg. 1.99 
278 -1159 Sale 1.49 

35VDC 
Electrolytic Pak 

Package of 10 with two of each 
value: 4.7, 10. 25. 50 and 100 pF. 
PC mounting. 272 -1035.. 2.99 

WHY WAIT FOR MA L ORDER DELIVERY? 
IN STOCK NOW AT OUR STORE NEAR YOU! 

Prices may vary at individual stores and dealers 
adre Ihaek 

A DIVISION OF TANDY CORPORATION FORT WORTH. TEXAS 76102 
OVER 6000 LOCATIONS IN NINE COUNTRIES 
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AUTO - 7 - W- WITH 

anR 
Reg. AU 560 

FM CONVERTER 
WEATHER BAND 

nn erra AM . Auto r,0,,,,, 
rhn & Fr stoat 
WnctthnrDOno 

41114, ` NICKEL CADMIUM 
Mg BATTERY PACK - 3 6 VDC Total Standard 

Reg. Penlight 199 
Size 

1 Rec' 

hargeable J J BA -327 Over and Over 

Cassette Tape. Pkg of 3 -30 Minute TA-879 19e 

8 -Track Tape 40 Minute TA-907 49e 

Earphones. 8 Ohm. Less Cord Pkg of 4 PH-405 49e 

Singer 12 Digit MOS Calculator Chip Wrth Data XM-635 1 79 

UHF Varactor Tuner With Data Sheet XM -676 149 

Ceramic Capacitors. Pkg of 100 CC211 100 

RED LED. 2 Volt. IOmA Pkg of 5 PL 233 59e 

LCD 31/2 Digit Display XM-311 2 19 

709 High Gain OP AMP RE -131 79e 

Deluxe Stereo Headphones PH-460 2 99 

3" Fan and 120VAC Motor MO-416 2.49 

Cassette Laplel Mike. 3 5mm Plug MM-174 1.0(1 

3" Recording Tape, Pkg of 51125' to 3(10) TA -928 501 

Stidemourrt For Auto Stereo or CB AU-149 1 99 

6 to 12 Volt DC Converter. 6V Acc On 12V Batt AU -297 499 

650 RPM Motor. 5' 7" Shaft. 120V AC NO-265 100 

OFFER GOOD ONLY IN THE CONTINENTAL U.S. 

electronics 
260 S. Forge St. 

Dept. L B Akron, Ohio 44327 

NAME 
ADDRESS 
CITY STATE Z P 

City. Stk. A Description Price Ea. Total 

P ease Tax 
Send Postage 

Catalog TOTAL 

CIRCLE 68 ON FREE INFORMATION CARD 

AMAZING ELECTRONIC PROJECTS and PRODUCTS: 

Lasers Super Powered, Burning, Cutting, Rifle, Pis- 
tol, Pocket, See in Dark -Shotgun Directional 
Mike - Unscramblers -Giant Tesla- Stunwand- 
TV Disrupter- Energy Producing, Surveillance, De- 
tection, Electrifying, Ultrasonic, CB, Auto and 
Mech. Devices, Hundreds More -All New Plus 
INFO UNLTD PARTS SERVICE. Catalog $1. Informa- 
tion Unlimited, Box 626, Lord Jeff ery Court, Am 
herst, N.H. 03031. 

TAPE head cleaner. 8 oz.- $2.30. Includes post- 
age and handling. Write: "CLEANER," Box 176, 
Whitewater, WI 53190 

NEW periodic table of chemical elements. Strik- 
ing wall chart $3.00. CIRCLON, Greenriver 
George, Enumclaw, WA 98022 

NAME brand test equipment. Up to 50% dis- 
count. Free catalog and price list. SALEN ELEC- 
TRONICS, P.O. Box 82, Skokie, IL 60076 

EC -101 CURVE TRACER 
STILL BY FAR THE LOWEST COST CULL FUNCTION 

CURVE TRACER ON THE MARKET. ATTACHES TO 

YOUR SCOPE IN SECONDS. USED BY EDUCATORS, 
PROHSSIONALS AND HOBBYISTS ALL OVER THE 

WORLD. 30 SLAY MOMEYBACK GUARANTEE. 

loti 
science : 49.50 

DDf]PBM 

COLO. RFS. 

SALES TAX 

PO BOX 1972, 100LDER, COLO. 103116 

PRINTED CIRCUIT 
Positive Acting Photo Resist; Carbide 
bits; Bubble etchers; Artwork; Epoxy 

Glass Boards. 
Send stamp & address label for flyer 

TRUMBULL 
833 Balra Dr., El Cerrito, CA 94530 

PET owner need information? Send SASE for 
details. TIS, Box 921, Los Alamos, NM 87544 

ELECTRONIC parts! Refundable $1 gets you 
1978 catalog. Send to: B.C. ELECTRONICS, P. 
O. Box 226, West Lynn, MA 01905 

PARTS! 
PEE 

Send For 
lirfF 

CORNELL'S 
New Color 

Catalog 3 per 
tube 

TUBES! 
36 i per tube 

ORDER FREE 

Po, New Items IN LOTS OF 100 
IF NOT SHIPPED 

IN 24 HOURS 

4215 E - ., DIE 0 CALIF. 92105 

System Power Supplies 
PSI: *- -15 @ .5A, 5V @ 2.5A, and 0 -35V with 24V @ .5A, 
PS2: 015V @ .3A, 5V @ 3.3A, and 0 -16V with 12V @ IA 
Both have four excellently regulated voltages (resister 
programmable). From three winding; compare. Great for 
home computer, bench or hobby work. Just add AC cord 
and plug 'em in. Assembled; PSI or PS2 $2795. 
Kit (less transformer); PSK1 or PSK2 $19.95. 

$2.00 postage & handing; in Calif. add 5% sales tax. 
PLUS"' Electronics, 1250 El Camino No.306 

Millbrae Ca. 94030 

TUBES: "Oldies," Latest. Supplies, components, 
schematics. Catalog free (stamp appreciated). 
STEINMETZ, 7519 -RE Maplewood, Hammond, 
IN 46324 

WIRE wrap wire. #30 Kynar White. 100' $1.50; 
500' $5.00; 1000' $9.00. Microlab /FXR AJ31ON 
Attenuator. 500 MHz to 6 GHz, "N" in -out. 
Micrometer adjustment. $22.50 each. All ppd. 
Send 250 for picture flyer. U.S. only. STARTRON- 
ICS, Box 683, McMinnville, OR 97128 

B&K test equipment. Free catalog. Free shipping. 
Dinosaur discounts. SPACETRON -DE, 948 Pros- 
pect, Elmhurst, IL 60126 

RECORDS -TAPESI Discounts to 73%; all labels; 
no purchase obligations; newsletter; discount di- 
vidend certificates; 100% guarantees. Free de- 
tails. DISCOUNT MUSIC CLUB, 650 Main St., 
Dept. 3 -0578, New Rochelle, NY 10801 

,AAA11 AAAAAAAAAAAAAAAA.AJAAAA.AAA 
MICROCOMPUTER COMPONENTS 

DYNAMIC RAMS 
1103 1024X 1 BIT 300 NS 
2104 4096X 1 BIT 300 NS 
2107A 4096X 1 BIT 300 NS 
2107B 4096X 1 BIT 200 NS 
TMS4050 4096X 1 BIT 300 NS 
TMS4060 4096X 1 BIT 300 NS 
4116 16KX 1 BIT 200 NS 
MM5270 4096X 1 BIT 200 NS 

1.50 
(16 pin) 4.50 
(22 pin) 3.75 
(22 pin) 4.50 
(18 pin) 4.50 
(22 pin) 4.50 
(16 pin) 40.00 
(18 pin) 5.00 

MICROPROCESSORS 
Z80 8 BIT CPU (3880) (2MHz) 24.00 UARTS 
Z80A 8 BIT CPU (4 MHz) 35.00 AY-5-1013A 
CDP1802P 8 BIT CPU 24.00 AY-5-1014A 
AM2901 4 BIT CPU 22.95 TR-1602A 
6502 8 BIT CPU 12.95 TMS-6011 
6800 8 BIT CPU 19.95 IM -6402 
8080 1 8 BIT CPU 8.75 IM-6403 
8080A 8 BIT CPU 15.95 

5.00 
8.00 
5.50 
6.95 

10.00 
10.00 

$4.50 ea. 

(Counter, Latch, Decoder, and Driver built-in) 

8080A 
Support Devices 

8212 3.00 
8214 
8216 
8224 
8228 
8238 
8251 
8253 

21L02 
21L02 
21L11 
2101-1 
2114 
4200A 

9.00 
4.00 
4.00 
8.00 
7.00 

11.00 
26.00 

6800 SUPPORT 
6810P 4.50 
682OP 
6828P 
6834P 
6850P 
6852P 
6860P 
6862P 
6880P 

STATIC RAMS 
1KX 1 BIT 450 NS 
1KX 1BIT 250 NS 

256X 4 BIT 450 NS 
256X 4 BIT 450 NS 

1K X 4 BIT 300 NS 
4KX 1 BIT 250 NS 

7.50 
10.50 
15.00 
9.00 

10.50 
14.00 
15.00 
2.50 

1.40 
1.80 
4.00 
2.50 

10.50 
11,00 

PROMS 
1702A 4.50 2716 32.00 
2704 15.00 5203AQ 3.50 
2708 16.00 5204AQ 5.00 

KEYBOARD ENCODER 
AY -5 -2376 88 keys 13.00 
AY -5 -3600 90 keys 12.00 

Z80 SUPPORT DEVICES 
3881 Parallel 1/0 Controller 12.00 
3882 Counter Timer Circuit 12.00 

CHARACTER GENERATORS 
2513 UP (5 volt) 9.00 
2513 DOWN (5 volt) 9,00 
MCM6574 14,00 
MCM6575 14.00 

MINIMUM ORDER $10.00. California residents add 6°% sales tax. 
All orders add 10% postage for out of state. Overseas countries add 15% of total order for postage. 

SEND CHECK OR MONEY ORDER TO 

TIL 308 FORMULA INTERNATIONAL INC. 
(Latch, Decoder, and Driver built -in) STORE HOURS 10.7 Monday - Saturday 

........VVVVVVVVVYVVVV.yyVVVVV.VVVyy.VVVVVVVV........ 

7 Seg 
V.4#1 with Logic $4.75 ea. 12603 CRENSHAW BOULEVARD HAWTHORNE, CALIFORNIA 90250 

For more information olease call (213) 679 -5762 

E 

SPECIALS OF THE MONTH 
I.C.SOCKETS ON SALE !I 

14 PIN S/T 10 FOR $2.00 
16 PIN S/T 10 FOR $2.40 

411 14 PIN W/W 10 FOR $3.50 
16 PIN W/W 10 FOR $4.00 
28 PIN S/T 5 FOR $3.50 
28 PIN W/W 5 FOR $4.50 

T.I. LED DISPLAY SPECIAL 

5 X 7 $3.50 ea. TIL 305 f Alphanumeric 
41 

Hexadecimal 
TIL 311 with Logic 

7 Seg 
TIL 306 r with Logic $6.70 ea. 

CIRCLE 45 ON FREE INFORMATION CARD 
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SUPER 15 WATT AUDIO AMP KIT 
Uses STK -015 Hybrid Power Amp 

Kit includes: STK -015 Hybrid IC, power supply with 
power transformer, front Amp with tone control, 
all electronic parts as well as PC Board. Less than 0.5% 
harmonic distortion at full power %dB response from 
20- 100,000 Hz. This amplifier has QUASI- Compli- 
mentary class B output. Output max is watt (10 watt 
RMS) at4S2 ONLY $23.50 each 

DIGITAL CASSETTE TAPE C -60 

Sr. - Lftrisi roue 

150 Nina. Marva. Tons 

ANSI s.,°°; ..r Ke. 

COMPUTER RECORDING 
All these tapes made in U.S.A. 

by a top cassette tape Co. 
Never Recorded -Reg. $6.80 ea. 

3 packs/$5.00 
Can be used in Audio 

Recording as well. 

Model 25030A 

30 MHZ FREQUENCY COUNTER KIT 
Take advantage of this new state -of- the -art counter featuring the many benefits of custom 
LSI circuitry. This new technology approach to instrumentation yields enhanced perfor- 
mance, smaller physical s'ze, drastically reduced power consumption (portable battery 
operation is now practical), depend bility, easy assembly and revolutionary lower pricing! 

0.5" red LED 6 digits display 
Resolution: 1 He at 1 sec. 10 He at 1/10 sec. 
Sensitivity: 10 My RMS to 30 He 
Internal power supply: 5.2V at 1 amp regulated 
Input connector, BNC type 
Input power required: 117V AC 50/60 Hz 
Diode protected for over voltage input 

Only $ 59 5° 
Includes all parts, 

PC Board and Transformer 

SOUND ACTIVATED SWITCH 
All parts completed one PC Board 

SCR will turn on relay, buzzer or trigger ether 
clrr Rt for 2,--10 sec. ladiust.lal 

Ideal for use es door alarm, sound controlled toys 
Ma many other projects 

Supply voltage 4.5V ----9V D.C. 
51.76 ea. /2 for 53.00 

Sub-Mini 
Condenser Microphone 

$2.50 each 
FET Transistor Built -in 

CALCULATOR 
with STOPWATCH 

6 Functions with % and msmory 
8 Digits big green display 

'Built -in X'tal controlled stop 
watch count to 1/10 of a second. 

Special Price Only 
$16.50 Ea. 

BATTERIES NoT INCLUDED 

1watt AUDIO AMP 
All parts are pre assembled 

on a mini PC Board 
Supply Voltage 6--- 9V D.C. 
SPECIAL PRICE $1.95 ea. 

"FISHER "' 30 WATT STEREO AMP 
115W X 21 

Kit includes: 2 pct Fisher PA 301 
Hybrid IC all electronic parts with PC 
Board. Power supply: ? 16V DC (not 
included). Power bend with (KF = 
1% ± 3d8). Voltes. gain: 33d8, 
20Hz - 20KH.. 

Super Buy Only $22.50 each kit 

MECHANICAL DIGITAL CLOCK 

11 1171} 

WITH DAY AND 
DATE OF THE WEEK 

This clock bee,uf 
A. cm .110?. 

Casa made 

Mem 
bleb Quality Re joy. Movement is 

popular Ì lip type troth aback up fight. 

Supply Voltage 110V AC. limited quantity $15.50 ea. 

SIGMA 79REI, 12DC RELAY 
4005t COIL SPOT 

$1.30 ea. or 10 for $10.00 
ALL BRAND NEW UNITS 

COMPUTER GRADE CAPACITORS 
5,600 MFD 60V $2.20 ea. 
9,000 MFD 50V $3.25 ea. 

11,500 MFD 75V $395 ea. 
34,800 MFD 50V $4.25 ea. 
85,000 MFD 25V $4.10 ea. 

100,000 MFD 6V $3.50 ea. 

QUARTZ CRYSTALS 
1 MHZ $4.95 

2 MHZ $5.25 
4 MHZ $5.25 
10 MHZ $5.25 

3.579 MHZ $1.25 
Color TV Type 

ELECTRONIC 
SWITCH KIT 
CONDENSER TYPE 
Touch on Touch ON 

use 74731C 
and 12V relay 

$5.50 each 

12V D.C. AUTO 
DIGITAL CLOCK 

Complete Unit 
Not a Kit! 

0 4" blue color 4 digits display. Turn off 
readouts when car is not running. X'tal 
controlled time base for time accuracy. 
Special designed case for easy mounting 
on top of your dashboard. Ideal for car, 
boat and campers. 

ONLY $28.50 ea. 

Alt W AUDIO AMP KIT 
2 LM 380 with Volume Control 
Power Supply 6 ^1$V DC 

only $5.00so. 

TIMER KIT 
Time Controlled from 1.100sec. 

Ideal to be used as time delay 
unit for burglar alarm, photo 
service, and other purposes. 
Max. loading 1 10V, 2 AMP. 
Supply voltage 12.18V D.C. 

$11.50 each 

VHF MODULATOR 
For TV Game or Computer 

Tho unit convers, the V,aeo 
sit cRF Outil 

Vide IVOC Output 1.5 MV 
0 61.25 MHZ Ile.3 31 

Fro. Adjustable .3 MHZ 

ONLY $4.50 
TI 1955 

Alternative AY3.e500 -1 

0411P 

6 Game 126 Pm Dip) 
TV Game Chip with Data 

Tennis Squash hockey. 
practice & 2 shooting. 

Special Only $6.50 
PC Board for TV Game with Date $2.50 ea. 
Switch Box between Game & TV $1.25 ea. 

ELECTRONIC ALARM SIREN 
COMPLETE UNIT 

Ideal fo, use as on Alarm Unit, 
or hookup to your car back-up 

to make a reverse indicator 
Light Output up to 130 dB. 

Au -999 Voltage Supply 6 -12V 

19 KEY HEXADECIMAL 
KEY PAD 

1 -0 Homekey 
ABCDEF < -4Key 

SPECIAL $10.50 ea. 

LED 
ALARM CLOCK 

L° COMPLETE UNIT 
NOT A KIT 

0.5" RED LED READ OUT 
24 HRS. ALARM SET 
10 MINS. SNOOZE SET 
AM /PM ALARM INDICATORS 
SECOND DISPLAY SWITCH 
AUTOMATIC BRIGHTNESS 
CONTROL 
COMPACT AND HANDSOME 
PACKING 
110V AC 60HZ INPUT 

$17.50 EACH 

WIRE 
WRAPPING 

TOOL 
$29.50 

Wire Wrapping 
In Bulk 

loo' $2.00 
500' $8.50 

HEAVY DUTY 
CLIP LEADS 

10 pairs -5 colors 
Alligator clips on 

a 22" long lead. Ideal 

$1.85 /pack for any testing. 

11,, 111111" 
fOulti HI 

PANEL METER (D.C. Types 
Size 60MM X 66MM 

White Face Type 

$5 50 ea. ó ñ0 0 cw 

O6MA 0 100 
0100MÁ 

TRANSFORMERS 
( ALL 117 VOLT INPUT 

ost Hexadecimal 15 Key Pad 
Designed for Calculator 

Can be used for Computer 
Data Entry Pad or Digital Lock 
All key tops blank with super 

good touch feeling 50.95 ea. 

DIGITAL ELECTRONIC LOCK KIT NM for auto Ignition. an., 
$6.50 ea. door, burglar, alarm. etc 

CM OS I.C. 4 Digits Programable to 

CIRCUIT Any Combination 
4008 RELAY AND KEY PAO NOT INCLUDED 

5" MUFFIN FAN 
HEAVY DUTY 

5 Blade Type 
110V 50 /60HZ 

Case made of Die -Cast metal 
used but almost brand new 
SPECIAL PRICE $9.60 ea. 

s._--s 
12V CT 25 emp $5.50 ea. 
24V CT 2-5 amp 56.50 ea. 
36V CT 2.5 amp 56.50 ea. 
48V CT 2-5amp S6.50 ea. 
12V or 24V at 2 amp 53.90 ea. 
24V CT at 800MA $1.80 ea. 

0.8V-12V at 400MA 51.80 ea. 

POWER SUPPLY 
Adapter Type Transformer 

12V AC Output 200 MA 
$2.75 each 

6V DC Output 130MA $1.90 aa. 
8.7V DC Output 130MA $1.90 ea. 
12V DC Output 100MA $1.90.a. 

MINI -SIZED I.C. 
AM RADIO 

Size smaller than a box of matches!! 
Receives all AM stations 

Batteries and ear phone included 

Only $8.50 

r- 

C21:113 
TOGGLE SWITCH 

Haifs,ze of subm,m toggle switch 
rated 3 amp 125V AC contact 

1 -9 10 -99 
S2432P SPST oso 090 

MS 244 SPOT 1.00 0.90 
MS 245 DPDT 1.20 1.10 

LARGE QUANTITY AVAIL 
PoR OEM 

JOY STICK 
4 100K Volume pot ,n One 
unit. Miry . a 

IA MS 
the Stick i 

angle of 
Perfect tor 

.nly $550 Toupco wl r 
moat, me 

POWER SUPPLY KIT 
030V D.C. REGULATED 

Uses UA723 and ZN3055 Power 
TR output can be adjusted from 
0 -30V, 2 AMP. Complete with PC 
board and all electronic parts. 

o $10.50 each 
Transformer for Power Supply, 2 AMP 24V x 2 $6.50 

30V DC Panel Meter $4.20 

BIPOLAR LED 
Jumbo Size red /green change color 
when reverse polarity of voltage. 
Ideal for go /nogo indicator. jB 

Two for $1.00 se f 

I.C. TEST CLIPS 
Same as the E Z clips 
With 20" Long Leeds 

In Black and Red Color 
$2.75 per pair 

150UA METER 

only : á« 

$1.50 ea. 

PUSH- BUTTON SWITCH 
N /Open Contact 

Color: Red, White, Blue, 
Green, Black. 4/$1.00 

N /Close also 
Available 50e ea. 

LARGE QTY. AVAILABLE 

HOUR 
INDICATOR 

This unit is 1 5/8" long operating volt- 
age 4V D.C. will tell you how many 
hours your circuit or machine has been 
in service up to 100 hours. 

Limited Quantity ONLY $1.75 ea. 

SOLID STATE ELECTRONIC BUZZER 
,ze 1 ".3 4 ".3'4" 

rr. Suprhly voilage 1 5V 12V 
I" % radai fil. ANrm \ J or rune Maicaror 

51.50 each 

MA1003, 12V DC CLOCK MODULE 
- Built in X'TAL controlled 

V. time base. Protected against f/ automotive volt transients. 
:. Oa°ff s- Automatic brightness con. 
, f trol with 0.3" green color 

I display. Display turnoff 
$19.50 with ignition 'OFF". 

MINIMUM ORDER $10.00. California residents add 6% sales tae 
All orders ead .0% postage tot out of state. Over.. coup trias add 15% Ol retal order tot posage 

SEND CHECK OR MONEY ORDER TO 

FORMULA INTERNATIONAL INC. 
12603 CRENSHAW BOULEVARD HAWTHORNE, CALIFORNIA 90250 

For more ,n/orenarmn please call (2 731 679-5162 
STORE HOURS 70.7 Monday Saturday BaasMC= 
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MOBILE NOISE 
continued from page 50 

the same kind of choke shown as LI in Fig. 7. The choke is a 
common stock item available in car radio repair shops or in 
stereo sales outlets. Those made by Delco seem to have a lower 
DC resistance for a given inductance. A DC resistance of 0.20 
ohms may not seem like much, until you key the transmitter and 
draw 30 amperes through the coil. Even if it didn't burn up (it 
will!), the voltage drop by Ohm's law would be 6 volts. This 
technique can be used successfully with a low- powered 2 -meter 

L1 

2H, 0.112 
(SEE TEXT) 

Cl 
0.5µF 
COAXIAL 
CAPACITOR 

+14.4V 
FROM 
BATTERY 

L1 

TO 
RECEIVER 

SWEAT SOLDER 
LI TABS TO 
METAL BODY OF Cl 

a b 

FIG. 9- L- SECTION FILTER shown in a is added to power supply line 
feeding radio. L- section filter is constructed as shown in b. 

mobile rig, but if you have a high -powered transmitter, it is 
advisable to separate the DC lines from the receiver section, if 
possible, and bring them out on their own connectors. 

Inductive and capacitive pickup 
Up to this point we have discussed almost every type of noise 

encountered in automotive installations. The sources that 
remain are often very difficult to locate, although most are easy 
to fix once found. 

Figure 10 shows one example. The exhaust pipe on your car 
may reradiate noise, and if it is of the correct length, it may also 
resonate the noise components inside the RF band. This 
problem is particularly prevalent in 10 -meter and 11 -meter CB 
installations. The solution is to ground the tailpipe. It is gener- 
ally assumed that the tailpipe is already grounded at the engine, 
but three other factors can contribute to interference: gaskets, 
rust and the tailpipe length being close to a one -quarter wave- 
length. Install ground clamps every few feet to reduce the 
severity of this problem. 

, 

1 

FIG. 10- INSULATED TAILPIPE HANGERS can make tailpipe RF source. 

The chrome strips on some cars can also cause motor noise in 
mobile rigs. If the strips are an appreciable fraction of a wave- 
length on the band of interest, then it could reradiate if the 
grounding action of the holding clamps is reduced by corrosion 
or loss of the clamps. This was the cause of a very tiring and 
most perplexing source of noise that I had to troubleshoot once 
many years ago. I still get a backache just thinking about it! 

Noise detector 
Channel Master has developed a device that is probably the 

first tool specifically designed to track down sources of motor 
noise. This is the model 5270 RF noise detector, also called the 
Sleuth and shown in the head photo. 

The Sleuth, which sells for about $17, is approximately 25 
inches long, and 1 inch in diameter. It has a 17 -foot coaxial cable 
fitted at the free end with a PL -259 coaxial connector. This 
connector is attached to the radio's antenna connector, so that 
the receiver can be used as a noise indicator. Do not key the 
transmitter with the Sleuth connected! 

When the Sleuth, which is nothing more than a directional 
RF detector, comes in close contact with the offending noise 
source, it lets you know through the radio speaker. The device 
will pinpoint noise sources wherever they are located, even most 
reradiation sources; such as the tailpipe, the emergency brake 
cable, a wire or cable bundle or the various rods and linkages 
passing through the firewall. Most reradiation problems can be 
then cured by grounding, bypassing or shielding. R -E 

COMPUTER CORNER 
continued from page 83 

similar action to NMI. The locations for 
the two interrupt processing routines for 
NMI and IRQ are held in memory loca- 
tions FFFA /FFFB16 and FFFE /FFFF16, 
respectively. They, of course, must be 
initialized by the program before any 
interrupt can occur. (This also means that 
if interrupts are used in the system, there 
must be a small segment of memory in 
address area FFFX16). 

The remaining two lines are RES and 
SO. RES is an input whose action is 
similar to that of an interrupt. When the 
line is brought from low to high, the reset 
sequence is entered. The CPU loads the 
CPU program counter with the contents 
of memory locations FFFC /FFFD16 to 
start program execution at a meaningful 
place. Signal SO is an input signal that 
allows external logic to set an overflow 
flip -flop in the CPU and is normally not 
used. 

15 

BIT 
7 

BIT 
ß (MAIN ARITHMETIC REGISTER) 

ACCUMULATOR 

7 

Y INDEX REGISTER 
(HOLDS 

7 

AN INDEX VALUE 
0 FOR DATA ACCESS) } 

X INDEX REGISTER 

0 

PROGRAM COUNTER 
(POINTS TO NEXT 
INSTRUCTION BYTE) 

8 7 0 

1 STACK POINTER 

CPU registers 
Figure 3 shows the CPU registers that 

are accessible to the user. The primary 
arithmetic register is an 8 -bit accumula- 
tor. Arithmetic and logic operations, such 
as adds or exclusive OR's, are performed 
between the contents of the accumulator 
and other operands. 

The program counter register is 16 bits 

(POINTS TO CURRENT 
STACK LOCATION) 

wide and controls memory addressing for 
program instructions. As each instruction 
is executed, the program counter is incre- 
mented by one to point to the next byte of 
the instruction or to the next instruction, 
operating identically with other micro- 
processors such as the 6800 or the 8080. 

An 8 -bit stack pointer register points 
to the memory stack, an area of RAM set 

continued on page 116 
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AIWANCED 
COMPUTER 

PRODUCTS 
rOTOROLA 
6800 
COMPATIBLE 
MODULES 

MEK 6800 D2 KIT $235.00 
9600 6800 MPU 595.00 

9601 16 Slot Mother Bd. 

403 itilo 

175.00 
9602 16 Slot Card Cage 75.00 
9603 8 Slot Mother Bd. 100.00 
9610 Proto Board 36.00 
9615 4K EPROM Module (1702A) 250.00 
9620 16 Port Parallel I/O 375.00 
9626 8K Static RAM Module 295.00 
9626K 8K Static RAM Kit 225.00 
9630 Extender Card 60.00 
9650 8 Port Duplex Asyn Serial I/O 395.00 
Connectors $6.50 6/84.00 

All assembled & tested not Kits 

PLUS MOTOROLA TV MONITORS -PRIME 
Model M3560 -155 LO1 12" display 219.95 
Model M2000 -155 9" display 199.95 

Add $10.00 for shipping 

LOGOS 8K STATIC MEMORY 

$125.991 
Kit 

Assembled & testad $179.95 
250 ns. Kit 149.95 
Assembled & tested 199.95 
Features: Lowpower, Dip Switch 

Selectable memory protect 
NOat down to 256 Bytes, addressing 

fXFeL.0rF states, fully buffered, battery 
back -up. 

SPECIAL OFFER: 
Buy 4 Units Only $117.00 ea. 

BYTEUSER 8K EPROM $64.95 
Assembled & tested $ 94.95 
Bare PC Board w /Data 21.95 - 8K EPROM (8) 2708 $112.00 

Features: Power on Jump, Reset 
Jump, all socketed with top 
quality PC Board material. 

SPECIAL OFFER: 
Buy 4 Units Only $59.95 ea. 

Z -80 CPU KIT 

Low Price 
(regular price 269.95) 

Assembled & tested 

$129.95 
Kit 

$199.95 

FEATURES: 
S -100 IMSAI /Altair compaubha 
completely compatible to TDL 
hardware and software. Can be 

used at 4MHz with Z -80A. 
Add $7.00 for sockets. 
Add $5.00 for Z80 manual. 

NOW IN STOCK 
FOR IMMEDIATE SHIPMENT. 

DATA BOOKS 
NSC Digital S 3.95 
NSC Linear 4.95 
NSC Linear A/N Vol. I . . . 2.95 
NSC Linear A/N Vol II 2.95 
NSC CMOS 2.95 
NSC Audio 2.95 
NSC Voltage Reg 2.95 
NSC Memory 3.95 
Intel Data Book 3 9 
Intel MCS 85 Manual - 4.95 
Intel MCS BO Manual - 7.95 
Intel MCS 40 Manual 4.95 
AMC/ 8080 Micr0proc Handbook 7.95 
AMI MOS Catalogue 3.95 
Raytheon Linear 2.50 
Raytheon [heads/Duals 1 95 
GI MOS Catalogue 4 95 
Osborne Intro to Micro Vol 0 7 50 
Osborne Intro to Micro Vol! 7 50 
Osborne Intro to Micro Nol I I 15 00 
Osborne 8080 Proyramirrny I Sii 
Osborne 6800 Programming 7 50 
Osborne 780 Programming 7.50 

AMI 
6800 KIT gr 1 

EVK 99 

only 

$133.00 
11.04 

Send for complete details 
EVK 99 Kit $133.00 
EVK 100 Kit 269.95 
EVK 200 Kit 449.95 
EVK 300 Assembled . . 699.00 
Universal Kluge Board . . 95.00 
16K Byte RAM Board . . 75.00 
6 Slot Motherboard . . . . 35.00 
Extender Board 45.00 
Video Board (avail. future). - 95.00 
Conrectors. . $6.50 12/59.95 
Solid Frame Chassis . . . . 120.00 
Frame Chassis 69.95 
Micro Assembler ROM . . . 30.00 
Proto ROM 30.00 
Tiny Basic Papertape . . . 20.00 
Tiny Basic EPROM . . . . 125.00 

Hardware or Programming Manuals 15.00 ea 

8080A CPU KIT $99.95 
Kit 

Assembled & tested $129.95 

FEATURES: 
S -100 bus compatible, 
complete CPU with 
eight level vector interrupt. 
Includes sockets. 
Add $5.00 for 8080 Manual 

16K SUPERFAST RAM'S 
up D 416/4116 350ns. PRIME 

Buy 8 pcs. - Only $29.95 each 
Buy 16 pcs. - Only $27.95 each 
Larger quantity or group buys 
call for current price quote. 

TARBELL FLOPPY INTERFACE 

Complete Kit Only $179.95 
Assembled & tested $269.95 

FEATURES: 5700 /Altair /IMSAI 
compatible, compatible 
to most disc drives 
including Persci, Innovex, 
GSI, Shugart and others. 

SOFTWARE: Uses CPM which is 

available for $70.00 
CPM documentation 
add $20.00 

Same Day Shipment 

NAKED PC BOARD SALE S -100 

Z -80 CPU $31.95 
2708 EPROM 8K 21.95 
8K Static RAM 21.95 
32K Static RAM 59.95 
Floppy I/O $39.95 
Cassette I/O 29.95 
Proto Bd. 27.95 
Extender 15.95 

UV "EPROM" ERASER 
Model UVS -11E only $59.95 

Holds (41 chips at a time. 
Special holding tray with 
UVA Absorber. Exclusive 
safety interlock system. 

Backed by 45 years UV experience. 

WOW 1771 FLOPPY SPECIAL 
Le') While they last $32.95 
e% regular price $55.95 

N Western digital P/N 1771A 

E/3- 
with App. Note & Data 

Only 100 units available 

THE FIRST TO OFFER PRIME PRODUCTS TO THE HOBBYIST 
AT FAIR PRICES NOW LOWERS PRICES EVEN FURTHER! 

1. Proven Quality Factory tested products only, no re -tests 

or fallouts. Guaranteed money hack. We stand behind our products. 

2. Same Day Shipment All prepaid orders with cashiers 
check, money order or charge card will be shipped same day as received. 
MICROPROCESSORS 

z80 
BOA 

Ifi 
0136501 

c5 D1802 
8080A 
8085 
8008 1 

]901 
2901A 
TMS 99001E 

CP1600 
6502 
1516100 

6800P 
6602P 

Sp195 

95 
1á95 

95 
1995 
1295 

29 95 
14 95 

21 9r 
79 95 
89 95 
39 95 
1995 
2995 
19 95 
32 95 

SUPPORT DEVICES 
38811280P101 512.95 
38821280CTC/ . 1295 

3851 IFB Program, 1495 
3853 1E8 Memory 1 C/ 1495 
82128 bill/0 350 
8214 Poor., Interrupt 995 
8216 Bur driver 375 
8224 Clock Grn 485 
82244400X, CLK Gen 1295 
8726 Butanver . 2.25 
8226 95 rer 3 

8228 Sys Controller 795 
8238 Sys Controller 995 
8251/9551 Nog Comm 1/0 11 95 
8253 Intro. Time. 21 95 
8255/.55 Prog Perron 1/0 1195 
8257 DMA Control 32. 
8259%o91merrum 3295 
6810 7128. 8 RAM 495 

6834Z BEPROM 4K 1499.55 

6834 EPROM 45 1695 
6850 ACTA 9. 
6852 Se...1 Adapter 11 95 
6860 Modem 1495 : 62 RPS Modulator 1795 

68718 1.0 MH2 Clock 05C 26.95 
6880 MPD%Wove, 295 
W Minll 64Inam92 4995 
68 Minnt 00ám1993 7495 

10224 %cm As..mer Rom 30 00 
68 3 1 

m 
1 100 3 Prom Rum 3000 

1821SCD 1K RAM 1595 
18225C0 256e 4 RAM 1695 
182.032. 8 RAM 995 
1652CD 8lu Ir0 1095 
1856CD TO 895 
I1352C0 I/O 895 

PROM'S 
2708 514.95 

27069ú50m7 925 
1702A 295 

1702.6 3.50 . 200 16 95 
IM5610 295 

6634 16 95 

6834 1 14 95 

125123 295 
825126 4 50 
928129 295 
8221 2 95 
5203 6 95 

Promarnmony 

RAMS DYNAMIC 
4115 

6 165 
751.050 
7M54060 22 uni 

04006 22 vin 
4096 16 orn 
2104 . 107 

21076 4 
5261 

V1515262 
760 

4008E 

FLOPPY DISK 

D 1771 

S18.95 
34 95 

4 95 
4 25 
3.25 

4 95 
395 
4.25 
3 95 
1 95 
4 95 
4 95 
1 95 
295 

STATIC RAM HEADQUARTERS 

210021450 os, 

aloa 

la or 1775 

'. 1á,4l6 Mors 

Pr 

1'12 7177' 

A TO D CONVERTORS 
8700C1 51395 
870106 21 95 
8750C1 13 95 
140600 g5 

6L6 395 

1299. 
1J 5295 

CHARACTER GENERATORS 
R0325130ooe,5V 51095 
8032513 Lowe, 5I 995 
500165 995 
MC65714 10 80 
MC6574 50 
MC6575 14 50 

KEYBOARD ENCODERS 
Al/52376 S195 
Av536U0 14 

UARTS /USRTS 
AV51013A 15VI 5 550 
78160213 15V1 450 
AV.°. 15 14V 095 

Mb 4Daivi 1295 
I 6403151/ I 12 95 
192350 10 95 

0167113 Astrag 19.95 

BAUD RATE GENERATORS 
MC14411 51195 
1901941 Dual 995 
34702 1395 

TV CHIPS 
MM5320 Tv Synch . . S 9.95 

51155369 Presealer 395 
515451100 Game Choir 1695 

o Clock 375 
TMlass1889 Modulator 395 
CW300 Saw Function 1 50 
A 38500 1 TV Game 9 95 
AV 386001 Color TV Game 2495 AV... I Co 1o, Cumatr, 895 

ÁV38700 -1 Tank Chip 29.95 
RF Modulator 895 

ORGAN CHIPS 
MMSSM 
MM5555 
MM555fi i 

11 eachl NSC Sn1 

519 995 

CLOCK CHIPS 
MM5314 $ 4 95 

00M537ú g. 

DISPLAYS/OPTO 
DL 704 /707 CC/CA 300 
F610359 CC 357 
END 500/507 CC /CA 500 
ENO 503/510 CC/CA 500 
FND 800/807 CC /CA 800 
Bowman 9 do91 bubble 

SC8024i1;:t CC 800 
P7305 HE2 

110 305 5. 7 Array 
tl L 306 7 wllogic mg 
TIL 308 leg w /lagoc 

TIL 309 7 seg w /Ipgrc 
710 311 HEX 

',auto MA1003 clack 
MA1002 4 clock module 
MA 1010 4 7á9t clack module 
NSN 373/374 dual CC /CA 300 
NSN 583/784 dual CC /CA 700 
457 dual 700 
4525 5 Opto Isolate, 

2 

4N 3 Led,II 1800 
ere LM1185 Du 
Green /vNlow 

SOCKETS 

1 25 
95 

1 35 
95 

150 
99 

4 95 
595 
4 50 
8 95 

95 
95 
25 

17 95 
9 95 
995 

20 
60 

3 Bo 
3/1 99 

89 
75 

4/1 00 
00 

BPon ww 32 BPin SIT 17 

14 Pm ww 37 14 Pon s/1 20 
16 Pin ww 38 16 Pon S/T 22 
18 Pm ww 00 18 Pin 5/3 31 

20 yny 90 22 Pin S/T . 
22Pon ww 93 24 Pin S/T 41 

24 Pin ww sa 2B Pin 5/7 49 
40 Ptn ww 145 40 Pon S/7 63 

CONNECTORS 

ú,, 

ingle 5/E 
s/ Dual 5/E 

18/36 Dual S/E 
22/44 Duel SA 
43/86 Dual 5/7 
43/86 Dual W/W 
50 /100161SM W/W 
50/ISO 1 usT 
50/100 Altaiio,r WAN 

50 /100 Acton 5/7 

149 1. 
235 

95 
6 50 
650 
4 75 
4 75 
5 95 
5 95 

25 Pin O SaMninamre 
0825P 325 
05255 325 

od 25 

IMSAI Gard Gordes 4/1 00 

8$232 
CONNECTOR 

SET 
W/Hood 
56 50 

CRYSTALS 
1000X3 S 5.85 100MH3 4.95 
2 0 5.85 13.0 4.95 

2097157 585 1431818 495 
24576 5.85 18 0 4.95 

3 579545 3.95 18 432 5.95 
4 0 4.95 20 0 4.95 

4194304 5.95 221184 5.95 
4 91520 5 95 27 000 5.95 
5.0 4 95 36.000 595 
57143 5.95 48000 595 
60 4.95 100KC 1295 

NEW CTS DIPSWITCHES 
ís2064 5175 CTS2088 5195 

C752065 5115 C7S2099 5195 
C75206 -6 5175 C7S209- 1051.95 
CT52077 5175 

LS163 139 15347 99 
15164 
LS174 

139 
139 

1336 9B 
LS377 1 24 

LS175 
L3190 

139 
249 

74200 5 95 
74251 1 69 

IS191 
15192 

249 
2.49 

74279 1 

" 

74298 1 99 
LS193 
13194 

249 
249 

74365 79 
74368 79 

LS186 
LS251 

52 
1 39 

7436] 79 
74366 79 

15253 
L5257 

1.49 
1 29 

L5378 125 
81L595 1 10 

LS258 
LS2)9 

1.29 
110 

811596 1 IU 
811597 1 10 

L5283 110 811599 1.10 

MONTHLY SPECIALS 
a Tape Control S.. 

Áv5 ïßá 43/4 DNU DIM 2495 
M55007/5009 Counter 695 
495 3507 OW Clem 1295 
IC5172081. Co /Dnp /Doe 16 25 
IC07209 IPI Crr /Drover 19 95 
ICM7045 IPI Stop Watch 18 95 
G11551 6 C650osaI51ET SW 150 
4-16 /416 165 CRAM 3495 
Imd34M 5 bt Lamb 295 
1488/1489 RS232 Driver 1.25 
8797 Buffer 125 
8/30/8131 245 
8633/8835 199 
24367/74368 6/500 
.451/52/53 10/250 
8125 2/4.50 

7800 
2/100 

04/1318. 1 00 

4N25 Opto /Iso .69 

SPECIAL 7/5100 

740s MPS6530 
7416 MP53568 
7436 56516 
74 40 M Ps6522 

SPECIAL 2 /5100 

7442 74123 
7490 74145 
7493 74153 
7495 7405195 

MC12 
25136 BA 
ZV36 0 

2.923'9A 
2V36I 
MSPS 318 
51.5401 

P56 16 
MP56544 
WSJ 66 

56 22 
MPS4MA 
245462 

5 89 
1 00 

5700 
5.1 00 
5/1 00 
5100 
5 1 00 
5700 
5' 1 00 
5100 

00 
S 100 
5100 

+PS3612 5 1 00 
.MP56571 5 1 00 
MPS3693 5100 
51P56536 5'100 
MPS3646 5'100 
)525J 50 
7524J 60 
7.258 60 
1089 1 49 
74145 60 
70555 . 19 
7150C 149 
74199 1 00 

COMP KITS & SYSTEMS: 
61E56813002 Krt 523500 

MI 6502 24500 
EVK996600 1. 133 .00 

WOO 00 Kt 29900 
Immcept Jr 6100 Kit á8t00 

laso 6090 U Computer Book 9900 
NSC SC/MP Kot 9900 
NSC Keyboard Kit 95 00 
Low tat $ 100 BUS worn 8 slats 

N Power Supaly 15995 
BK Ram Nor ILO9o711 125.95 
B om rouser BK Epr Kir 64 95 
Iy U 1 295 00 
TOT P 2112801 269 00 

0 11500 
5100 Bslot Mm erbos 

!expandable, 1M1 6995 
SIconnector, rar 6oarn 159s 

We also stock full of 7400, s90 Prot :Bna,n 2795 

74LS, 74L Linear and CMOS 2121säá 
LT,°nr,2z 7aptard 699 00 

Send for pricing or use our róá iï.1622;Iph. 569000 0 competitors STD catalog 38509 

pricing. Neurotics Speemlab 29900 
SOROC 10120 Terminal 995 00 
85 Ram Board ILagosl 21 95 
BK Epro Bna.d 21 95 
5100 325 Ram 5,1 87500 
aynvyer Kor 14500 

NEW 
1978 CATALOGUE 
AVAILABLE FEB. 

SEND .25 POSTAGE 

74LS00 TTL 

74 L30o 
1502 
1504 
1506 
1906 
L510 
1013 
L514 
LS20 
L527 
LS30 
L532 
L540 
L542 
Ls61 
L573 
L574 
LS75 
L576 
1583 
1585 

.22 

.24 

.24 
28 
28 
29 
79 
29 
36 
38 
24 
24 
36 
20 
26 
56 
56 
79 
59 
69 
99 

L596 
1590 
LS92 
1593 
L595 
05107 
L5109 
LS112 
LS113 
L5123 
15131 
L5138 
19139 
L5139 
15151 
L5153 
LS155 
L5157 
15158 

15é61 

62 

55 
1 10 
1 10 
1 10 
1 69 
56 
56 
56 
56 
59 

1.10 
99 

1.39 
149 
1 49 1. 
1 49 
1 29 1. 

39 
1 39 

NOTICE 

We are looking for software 
support packages to offer in 
our new catalogue. Please 
write or call if you want to 
participate. 

P. O. BOX 17329 Irvine, California 92713 New Phone (714) 558 -8813 Locatedtat 13010' S" 
Mon. - Sat. 

E. Edinger, 
TELEX /TWX: 910- 595 -1565 Santa Ana, CA 92705 
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Auto Clock Kit $15.95 
OC clock with 4 -.50" displays. Uses 
National MA -1012 module with alarm 
option. Includes light dimmer, crystal 
timebase PC boards. Fully regulated, 
comp. instructs. Add $3.95 for beautiful 
dark gray case. Best value anywhere. J 

FREE catalog. Video taped movies. Write NPC, 
Box 321, Maple Shade, NJ 08052 

AUDiO SYNTHESIS 
Experimenter 
Write for our 
FREE flyer today. 

4 

We offer 
ideas, kits, 

plans, parts, 
with new devel- 

opments and stuff daily. 

CFR R//O(IRTE/ Box F 

newton f1H 05858 

Same day shipment. First line parts only. Factory 
tested. Guaranteed money back. Quality IC's and 
other components at factory prices. 

21019 

INTEGRATED CIRCUITS 2111.1 

:§21; 

001511 54 
004515 2 52 

1 1M310í.12 1.10 CMOS 
004518 1 0 

25 19340T.15, I. 0 
come 102 

193401.19 1 10 
0034001 9 come 

1 9 M753á0 
193101.21 110 

004000 6 004511 151 9 °559 

7414R1 1415294 
740U4 17 1415309 
74U01 .I7 7415334 
71044 9 74L5384 
74099 i3 71L5791 
71100 7 74LS75N 
1114N .63 7415900 
74200 
74220 

_17 7115934 
39 74L5%N 

743000 20 74L5107M 
74124 50 1415112N 
74459 9 14151139 
74479 9 74151321 
1d1eX 9 41513fiN 
]49N ] í115151N 
74749 49 74151554 
14159 9 74151529 
74854 .68 71151629 ï B 2.00 

74L51ÌiÑ 43 
749N 43 74151909 

74939 3 74152219 
74%9 69 N05256N 
741070 % 7415367M 
741070 29 
71121N 31 LINEAR 1Mt910 175 C04026 151 740905 300 MMSN1 1145 
14123N 59 CA3045 % lMlEl2 1 50 L04021 % 2tC991 I 9 MS%5 % 
]1125X 39 CA3w6 61 LM16% 300 cDlme 19 2911 T% C17%I SBO 
I11151 69 G3NI I% 092902 t 5 00109 s9 

;:,E.3.132 
750 CT7002 

2419N 95 CÁ391 % M2902 150 004030 21 150 077010 6 % 
711514 69 CA309 2% 939009 9 004035 1 Ot 24C%5 IO 50 077015 7 25 
741NN I.% LM301MrgH 35 0M39% 175 c01NU l02 926 1050 °°551565 3% 
74t51N 69 M305H 52 LM399N 62 LwN2 11 14C%7 t05p 14M5315A1. 
741610 87 LM307N 35 9C94560 50 004043 .9 ROS 15.50 

LM328N 9 NEN0L 2 9 004014 9 IN2f.FACE 05002605 3 75 

LM29H I 5 NE550N 9 C040Y I 6 9195 65 059903 315 

r4:11!314 

% 9E555V 3 004249 N 65 MMS31N 29 
% MFS66A R 004050 Y 91G1 65 ICtOCRRI 

LIN" 

95A 1% 004051 1. 3 99 65 fpNr 71 Low Profile 
LM318 I)5 ME566V 1 5 0040N 1<2 9f% I 25 PM l UP MY 1 W 
LM320K.5 20 ME9>V 1 10 904%6 77 8710 .9 8 15 24 36 
LMRN-5 6% Iü04 91 8713 3 00 

u l 

COMPUTER CORNER 
continued from page 114 

aside to hold data temporarily and to 
store the program- counter contents dur- 
ing interrupts and program subroutines. 
Unlike the 8080, this stack area is prede- 
fined in a page of memory located from 
0100 to 01FF16. As in the interrupt /reset 
cases, this memory area must be available 
and dedicated in the system. 

The remaining two CPU registers are 
two 8 -bit index registers. One of the great 
advantages of the 6502 is that it has a 
variety of addressing modes, or ways to 
access memory data. Indexing is a corn- 

400 
d.% 

319%5 
915 

1 19 
10 

5.% 

SS 1M436M 150 004002 21 
004528 79 79,4110.3 

5OD 
8251 

004553 
17 1.131370 I IS 001006 I 10 

C551 5 75 .01. .4 6.00 8255 
51 1M371 450 L04007 27 

CD45% 123 47101 13.% 0O7100200 
51 LM379 500 Cw4pe 27 

C0459 1.50 4200 15.% 007189D 
19 LM380M 100 044004 39 

Cw515 0 61525 2% CU71%1 
35 LM381 1 60 004070 39 74CC001% 3 9 M1L01A 150 6820 
35 19382 I fio Cw011 21 74C01 55 00165.5 6.% 99 
R LM7594 N Cw013 36 

14C10 .26 GMV385071 13 % 60ARTmm 
35 1M723WN 50 004014 91 14C1d 

210 MLM6571A 1% 41013 
67 107335 67 Cw015 91 74410 29 

990 3O0 AV51014 
67 19141CH 35 CDW,6 36 71CN 295 OLOCRS 3311 
61 LMI41N 25 004011 .4 74[74 15 MM5309 3.CU PROM 
91 `081411411 62 004076 .N 74016 I IO MM5311 34.9 702A 
91 

95 1M1303N N 004019 21 )4C% I 15 M5311 91 

I pe L°13114 I 0 
C01020 I% 110% 40 MM5]ii 3% I% 1411305 j7 Cw0211@ 74CIN 300 

5315 400 
N LMI%7 29 Cw02j .1á 'ICI9 4 

MM5316 5.% ICI15 200 9 LM1390 2, CD191 15 71C142 210 MM53t8 1% 
1Mt49 7 CDIO25 21 11C12t E 15 MS%9 210 

P.O. Box 4430E Santa Clara, CA 95054 
For will call only: (408) 988-1640 

2996 Scott Blvd. 

141624 6 

14194 8 
71744 
/41ßN 4 
IIt90N 1 1 

741929 6 
741934 85 
742210 I ï 298N I 

791.05 
]IM61a ' 9 1M5201.5 i6Ó 8M05 
743679 9 1032078 I 60 5109 

741E91 RL 103207.12 50 7549109 50 004073 21 
7415000 25 1.93207.15 I 6 1514204 .55 004075 21 
741594 25 1.932414 115 754910N .9 104076 175 9797 I 69 M74ROPR50E694 R 
7415wN 25 LM3390 1 55 A 1° 0 C0M4ER1SR C04018 40 9798 1 69 

c04%6 0 
% Co1069 40 8T20 
)a £04072 .40 N23 

1 8 

36 
28 13 

6 20 9 

CO408t 1t 8724 3 5Ó 2 
w5 

W.61 
Cw012 21 

8725 3.20 

ÁT626 215 r' S3 0''041 pin 28 
4.2 

7<15059 25 1513405.5 110 80386 4 50 C01911 21 1109/MEMORY 
6600 24 

wXb Otto II 5550 

7415084 25 193104.5 I+0 717000.1 13 95 001062 21 MY 29 
14151014 25 1.613401112 110 510105 2200 70116 47 2101.1 150 8212 

29% 

7115139 40 193404.15 I 10 685004 13 95 004490 5.50 2102I 126 911 é W 
7415141 .90 11343404.24 1.10 10130 9.95 CD4507 I 00 210241-1I9 8216 3% 
7,1152214 
45209 25 LM]401 5 110 54001110E 40 024508 425 2150E 1.95 8224 350 .. 

1 1 0 1 0 1 7 11 
1017103 99 C01510 107 21048.4 3.% 8228 625 

Sinclair 31/2 Digit Multimeter 
Batt. Oper. 1 mV and .1 NA resolution. Re- 
sistance to 20 meg. 1% accuracy. Small, 
portable, completely assem. in case. 1 yr. 
guarantee. Best value ever! $59.95 

Not a Cheap Clock Kit $14.95 
Includes everything except case. 2 -PC 
boards. 6 -.50" LED Displays. 5314 clock 
chip, transformer, all components and full 
instrucs. Green and orange displays also 
avail. Same kit w/.80" displays. $21.95 

Digital Temperature Meter Kit 
Indoor and outdoor. Automatically 
switches back and forth. Beautiful. 50" 
LED readouts. Nothing like it available. 
Needs no additional parts for complete. 
tull operation. Will measure -100° to 
+200 °F, air or liquid. Very accurate. 
Complete instructions. $39.95 

NiCad Batt. Fixer /Charger Kit 
Opens shorted cells that won't hold a 

charge and then charges them up, all in 
one kit w/full parts 8 instruc. $7.25 

RCA CosmacVlP Kit 249.00 
Video computer with games and graphics. 

'78 IC Update Master Manual 
1978 IC Update Master Manual $30.00 
Complete IC data selector 2175 pg. Mas- 
ter reference guide. Over 42,000 cross 
references. Free update service through 
1978. Domestic postage $3.50. Foreign 
$6 00. Final 1977 Master closeout $15.00 

ELECTRONICS 
11 sg SPECIAL PRIMUS 
10.75 MM595 $lapwllpb Tlmr 4 00 

9.95 CLOCK M00D0E5 Complete alarm clod* PC Ware ] 50 
15-00 rwd to rook up we transformer and Switches Mom Pushbutton 21 

1Nes Very 000040 wi7 Sg" 4n0 3 pa sg0e 
1100 sN' fiiyyns Eneoer HD01655 62 
2i. SC 

YteO}A. C or F.91" 1.% 
Ceuñ1leare KR N2P3 Transformer 1.15 
0 ra 18 VN OC n 57MHi MA10144. E.N' 11.% 5.50 OZP2tnn41orm z.zs yy 125 EOOrspla5 1.91 

1 50 VoÌ44 rkrN Nkll 9 
685 Special transformer end Na matches P1 

1 1Men purchased Xeeula 2.% eM71Yr44R944 L N6 
3191.91 

195 
MAIN3 car m44u14.]' 

ModelfOTrNpe, prenlluar 01Ny 12.91 
Expander Kil 529900 I50 iN9N029N.9 4.91 

175 5E015701S 7. wan 5% 
3.75 13 per type 03 10004.11ype 012 
3 75 25 per 91%.025 350 5ee. 9401 
8.75 too per type .015 5 puttee 675 

6 6p 
RRIOAROS 

290 He 400/051095 fully encoded*/ 
0088577 
933 2 % PC bard. perle itnel !tutu. 529.% 

2716 55 00 SO 

ke7 ASCII Mrybmr0 °I 55.00 

CONNECTORS 
9110 as°m°e3 55.00 EnOaun 11.% 

44 4.7 460. 200 5.4 018 5 

Igo Pn Mge WW 52555 
Gmen. Oran0e. Yellow 7018 20 

TAU Green Orange. Yellow Jumbo 25 31707017075 CA .300 1 03 
150 7191111 LEO Mounting Clips OSI 25 01727 728 CA/CC 500 I.% 
1.50 1.0404 reu am0e1. green. NNw, New) 37717150 CA CC .600 I % 

4 25 CON714."1n.n1 PECIAT;a'e.e'MutG. ?x3354 CC .615577 

I 

iÓ 
125 Y44.144I 4794 í7N. 05. 5121.16 1100500:507 CGCA 500 1.35 

ZO M1nt 39%2 4 NIRE WRAP í00Lá ' No,A 5409%097 CC,CA w 2 Ó hMM Yn1m° 9íe.9 32 MHt ; % 3 Net 844414 9 
943 Xx % 9912ÁL YFRR áI8.51 1 aigu bugle 75 

1.5735 MHz 0 20 30er Denen! prose 001 I 75 
75 2 0105 MHz 95 37 -42á5Y Disposable probe rover - 2' Fluorescent 4,4 1 

2 0170 MHz 75 Nx4q Comp In 040000 UN s 0411 q Dm do uy 1.30 

24571529Hí 750 
RAM 00710 

KITS 9593593411444415 39 
3.2576 MHz 250 4K 5ÁM fiord 1111 E1í0.95 75269 9 71gí7 60 
3 019 MHz 50 EPROM Kn 90 7111 `Mires Dnmdcells N 
5.785 450 10 nder0 KA 12.50 201311 Hex 9 50 
5 714 ANN 450 Extender fiere 25.50 IC TOM GIN 
s 7136 MHz 50 16K Interlace bam 125.00 
6 5316 4 boom N 040 550495 14.50 Rm 
la. 4321M MHz 4 50 Ren IIío PAM bam kit 395.9 8999 
8132MM1 450 Nr4 Bar 114105 0111 Mt 241500 Re913 

22 1184 08Hí 52 94111411.1 0111 nn s CO corny wrspee Kapee 

Grabber NN 0369 00 

7959450RMER5 
12 Vol 500 me Nanslormr 1.25 
126V CT 600 ma 375 
121 250 me well plug 2 95 
12V CT 250 me wall plug 350 
244 r 40 rna 95 
10V 12 4,12 ,1,0 plug 4 85 

7941ÁY LEOS 
MANI CA .270 2.% 
08452 CC 125 39 
94972,74 COCA .300 100 
01704 CC .300 125 

55 
55 

New Cosmac Super "ELF" 
RCA CMOS expandable microcomputer 
w /HEX keypad input and video output for 
graphics. Just turn on and start loading 
your program using the resident monitor 
on ROM. Pushbutton selection of all four 
CPU modes. LED indicators of current 
CPU mode and four CPU states. Single 
step op. for program debug. Built in pwr. 
supply, 256 Bytes of RAM, audio amp. 8 
spkr. Detailed assy. man. w /PC board 8 
all parts fully socketed. Comp. Kit 
$106.95 High address display option 
8.95: Low address display option 9.95: 
Custom hardwood cab.; drilled front 
panel 19.75 Nicad Battery Backup Kit 
w /all parts 4.95 Fully wired and tested in 

cabinet 151.70 1802 software xchng. 
club; write for info. 

4K Elf Expansion Board Kit 
with Cassette I/F $79.95 
Available on board options: 1K super ROM 
monitor $19.95 Parallel I/O port $7.95 
RS232 I/F $3.50 111' 20 ma I/F $1.95 
S -100 Memory I/F $5.30 

Tiny Basic for ANY 1802 System 
Kansas City Standard Cassette $10.00 
On ROM Monitor $38.00 
Super Elf owners take 30/ off. 

Original Cosmac "ELF" kit 
All parts and instructs. $89.50 
Board only 14.95 

Video Modulator Kit $9.95 
Convert your TV set into a high quality 
monitor without affecting normal usage. 
Complete kit with full instructions. 

60 Hz Crystal Time Base 
Kit $4.75 Converts digital clocks 
from AC line frequency to crystal time 
base. Outstanding accuracy. Kit includes: 
PC board, MM5369, crystal, resistors, 
capacitors and trimmer. 

Clock Calendar Kit $23.95 
C17015 direct drive chip displays date 
and time on .6" LEDS with AM -PM indi- 
cator. Alarm /doze feature includes buz- 
zer. Complete with all parts, power supply 
and instructions, less case. 

2.5 MHz Frequency Counter 
Kit Complete kit less case $37.50 

30 MHz Frequency Counter 
Kit Complete kit less case $47.75 
Prescaler Kit to 350 MHz $19.95 

Stopwatch Kit $26.95 
Full six digit battery operated. 2 -5 volts. 
3.2768 MHz crystal accuracy. Times to 
59 min., 59 sec., 991/100 sec. Times std.. 
split and Taylor. 7205 chip, all compo- 
nents minus case. Full instruc. Molded 
plastic case with bezel $5.00 

TERMS: $5.00 min. order U.S. Funds. Calif residents add 6% tax. FREE: Send for your copy of our NEW 1978 
BankAmericard and Master Charge accepted. QUEST CATALOG. Include 24c stamp. 
Shipping charges will be added on charge cards. 
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mon access method on larger computers; 
here, the 6502 makes two registers avail- 
able for indexing, making it easy for the 
program to acquire contiguous data. 

6502 instructions 
There are 55 basic instructions in the 

6502, but since there are 13 addressing 
modes there are many more unique in- 
structions than the 55. (See Table I.) 

Arithmetic instructions include an add, 
compare, subtract, AND, oR and exclusive 
OR. There are several instructions that are 
devoted to transferring data between 
CPU registers and memory, or other 
CPU registers. The remaining instruc- 
tions are concerned with conditional 
branching, stack operations and subrou- 
tines. Although the 6502 does not contain 
any spectacular instructions (such as the 
Z -80 block instructions), the overall in- 
struction repertoire, especially when you 
consider the 6502's powerful addressing 
capability, makes for a well- designed ver- 
satile microprocessor. 

The 6502 is by no means overdesigned. 
It is an efficient microprocessor IC, easy 
to program at an assembly -language level 
and much simpler to interface than the 
8080. Since there are many microcom- 
puters built around the 6502 with much 
software available, you should consider it 
if you're buying or designing a new 
system. R -E 

Electronic Warning Flasher Kit 
This battery operated device continuously 
emits bursts of intense light. Great safety ,_ 
device for bicycle riders, skiers, hikers, s 
boaters & campers. Comes complete w/ all , I5 
electronic parts, quality glassepoxy PC 
board & easy to understand instructions. 
Uses highautput xenon flash tube which ßhÿ I 
flashes 2 times per second when batteries 
are fresh. Operates continuously for 12 
hours on 2 alkaline "C" batteries. You 
need only to supply the batteries and, if 023207 $6.95 
desired, a battery holder & case. 1 3 for $18.001 

LiIMKit 

I 

Ç ,E 
R 4 

Ce; ° ` x or 1,1 v. 
750..x3 

6RR ( 
f'T'11 

COñr 
I 

2 for $1 

xenon 
to 

nflash tubes 

Green Neon 
Samaas NsE2 
but glows 
GREEN. 030.. 
grates on V. 

f 1i 1.100 60í 

LICOID 
Al 

TCH 00550ÁT 
s 

a8oro0OLn = 
SAGE SWITCH 
ASSORIMEM 

AY.;.. .. ` T'yM. .' 
20 $1.00 

MVfOV TUNING D1001 

: ", 11.00 

LASCR 

Ill 200 VOLT 

.3 AMP. 
0110Gá +.r 17.00 

MICROMINIATORE 
ROTARY SWITCH 

T POLE, 

a PosnloN 'III 

794 

9O77fYWEU 
M80.6 ' 8 

14" 
SHUTTER 

14 

CORD sl.00 

Electronic Flash Unit Guide no. 28 ASA 25. 
_ These Were to be installed In cases 

but the final assembly was never 
11 ` co pleted. You get a complete 

eking flash It. Operates on 2 
V AA penlight batteries. You eed 

e, 0401¿° my p ply a shutter cord battery 
holder u & batteries, & if desired, 
some sort of case. Appx. overall ^ sae of c uit board reflector & 

$3.955 022867 capacitor, 3" x 2h" x 1x,- 

PNOTOfLR/N CAP/ 
350 mf 330V WO 

720 mf 360V 150 

520 mf SOOV 2.00 

Metal matte REPtECTOR 
I,nesh round 
reneaor for 
elaaromc $ 2.00 4 1 

flash, strobes, 
"gta. em. 

ve i pia. x 1.7 /e" 

iTIRMfl TRW Or$T. 
Brand new lac. ',I 
fury prime 

` heóer,e5. C23280 511 tes 

w/:<hemalicl S 2.000 5 

54 REED RELAY 0557 51.00 
55 REED RELAY SPDT 1.50 

Jan80 YELLOW LEI) 5/51.00 
7úL05 5V REG. 5/$1.00 
4(1(4 NA'tP SL1 1.SEN 3 /100 

Minimum order $5.00 

CHANEY Please include $1 for postage 
Visa, MC and COD accepted. 

electronics Phone orders are welcome. 

PO BOO 27038. DENVER , CO. 80227 Ph: 13031973 -1052 

:lii 1EVgIN'I \77.1sí19.9 
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Send f or Free Hobbi House Catalog 
969 BALL AVE., UNION, N.J. 07083 

Retail Stare Open Mon. -Sat., 9 to 6 

TERMS AND CONDITIONS 
Add $1.50 postage and handling for all 
orders witl-on U.S.. COD orders -- add 
ä2.00 for postage and handling. 
$7. Min. order. Phone orders accepted. 
S15 Min B.A. /Visa, Master Charge orders. 
N.J. Residents add 5% Sales Tax 
Outside Continental U.S. send U.S.funds 
only, and uiclude sufficient postage for 
first class mail. 

Your Store for Prime Components - Money Back Guarantee on 

Toll -Free Wats Line - 800 -631 -7485 
In New Jersey Call (201) 964 

Cat. # 
OPTO SPECIALS 

01 7 Seg. Dtsolay Order by Cat. a & Type a 

33" 707 MAN 1 C A or C C .59 ea. or 10/55.00 
03 Diffused Jumbo Red Leds 0 2' 7/51.00, 100/511.00 
04 DL741 Jumbo Displays C A $1.35 
05 25PK LEDS ASSTD Sizes 8 Colors $2.50 
06 Jumbo RE d Leds . 10/51.00. 100/59.00 
07 9 digit display by National $1.00 

MA1003 
MOBILE CLOCK 
MODULE (National) 

*I $1895 complete 

Attaches directly to 9 -12V Battery. Automatic 
Nighttime Dimming. Fluorescent Display 
gives Color Choice (Red. Blue. Green or 
Yellow) when used w! corresponding Color 
Filter. Includes - Module. Switches. 8 Filter 

ALUMINUM CASE WITH FILTER. S5.75 
(switches included with clock kit) In Silver. 
Black and Gold. Filter colors - red. blue. 
green. or yellow. 

LM555 TIMERS 3/.99 

SWITCHES 
Cat. a Order by Cat # & Type a 

M9 Sound Actuated Switch .85 
M10 Dry Reed Switch, 5 AMP. 115 VAC 25/51.98 
M13 250 K Slide Volume Control By Mallory 4/51.00 
M51 DPDT Momentary Slide Switch 10 /S1.00 
M52 DPDT Slide Switch Low Profile 10/51.00 
M53 DPDT Slide Switch Long Button 10/51.00 
M56 DP4T Slide Switch 10/51.00 

ADAPTORS 
Cat. # Order by Cat. a & Type a 
M16 AC DC 120 V input 6 UDC 130 MA output 
M65 AC Input 120 VAC, 

3 7w output 9 UDC. 100 MA 

SPECIALS 
Cat. # Order by Cat. a & Type a 

S 1.00 

$1.50 

all Orders! 

Open Saturdays 
-5206 

lowest prices 
Zener Diodes 

Cat. a Order by Cat. a 8 Type a 

D1 5 1V 1 watt 10/$1.00 
D4 
D5 
D7 
08 
D10 
D11 

22V 1 watt 
3 9V 400MW 
6 8V 400MW 
8 2V 400MW 
30V 400MW 
10V 1 Watt 

1015 1.00 
10/$1.00 
10/51.00 
10/51.00 
10/$1.00 
10/51.00 

Rectifiers 
Cat. a Order by Cat. a 8 Type a 

D2 IN 1084 4/51.00 
D3 IN4384 10/51.00 
D6 IN645 10/$1.00 
D13 35AMP 50V DO-5 Case 2/51.00 
D14 25AMP 200V Bridge Rect 51.75 
D23 IN4148 Switching Diode 50/51.00 
D16 IN4001 101.55 
017 I N4002 101.65 
D18 IN4003 10/.75 
D19 I N4004 101.85 
D20 1N4005 10/.95 
D21 IN4006 10/51.00 
D22 IN4007 e1. 1041.00 

DISC Caps 
Cat. a Order by Cat. a 8 Type a 

C1 680 MMF 500V 10°0 20/51.00 
C2 200 MMF 500V - 10°° P C 20/51.00 
C3 390 MMF 400V - 10°° 20/51.00 
C4 220µµF500V 10°0PC 20/51.00 
C5 820 PF 1000V 10°° P C 20/51.00 
C6 27 PF 500V - 10°° 20/51.00 
C7 470 µF 2kV 20°° 20/51.00 
C8 470 PF 2kV - 20°° 20151.00 
C34 03 µF 100V - 20°° P C 20/51.00 
C41 16µµF500V5°°PC 20/51.00 
C42 001 PF 100V - 10°° P C 20/51.00 
C45 1 MF 50V - 10°° 20/51.00 
C47 15 PF 100V 10°° P C 20/51.00 
C49 2211F 750V 10°° P C 20/51.00 
C52 22 PF 500V - 10°° 20/51.00 
C54 100 PF 100V 10°° 20/51.00 
C57 16 PF 500V 5°° P C 20/51.00 
C59 22 PF 150V 10°° P C 20/51.00 
C61 22 PF 200V 10°0 20/51.00 
C62 33 PF 100V - 5°° 20/51.00 

IC SOCKETS. 
Cat. a Order by Cat. a 8 Type a 

M1 Grain of Wheat Display Lamps 10/51.00 
M2 8 PIN 5/51.00 M5 18 PIN 5/51.00 
M3 14 PIN 5/51.00 M6 24 PIN 2/51.00 
M4 16 PIN 5/51.00 M7 28 PIN 2/51.00 

M8 40 PIN 2/51.00 

Transformers 
Cat. a Order by Cat. a & Type a 

M22 Mini Audio 1 square 10/51.99 
M32 70 Volt Line Transformer 

10 watts $2.90 
M40 6.3 Volts 1 2 amp 51.49 

Transistors 
CAT a Order by Catalog a & Type a 

T1 2N918 ITT 5/51.00 
T2 2N2904 ITT 5/51.00 
T3 2N2219 ITT 5/51.00 
T4 2N4949 House # 2/51.00 
T5 MPS5172 NOTO 10/51.00 
T6 2N3638 S S 10/51.00 
17 2N2102 House a 5/51.00 
T8 3N140 Fet N Channel 2151.00 
T9 2N2907 ITT . 5 51.00 
T10 2N914 ITT 5 $1.00 
T11 2N2369A ITT 10 51.00 
T12 2N23681TT 10 51.00 
T13 2N706 MOTO 10 51.00 
T15 D41E1GePC 1051.00 
T16 2N3416 Sprague 5 51.00 
T17 MPS2369 ITT 1031.00 
T18 MPS3704 ITT 10/51.00 
T19 2N708 MOTO 5/51.00 
T20 2N3055 S S 2/51.00 

Electrolytics - all Axial Leads 
CAT. a Order by Cat. a 8 Type a 

Ct5 15µF400V 5/S1.00 
C16 1E.F50V 5/51.00 
C17 10pF50V 5/51.00 
C18 1 O,F 200 V 5/51.00 
C19 25µF 25 V 5/51.00 
C20 5/F 25 V 5/51.00 
C21 500µF 15 V 5!51.00 
C22 1500µF 3V 5/51.00 
C24 1000pF6V 5/51.00 
C25 2000p 2 5V 5/51.00 
C40 500µF 50V 4/51.00 
C46 4 7µF 50V 4/51.00 
C53 4 71.AF 35 V 4/51.00 
C56 220µF 16 V 4/51.00 
C63 1000MFD 35V 4/51.00 

Tantalum, Axial Leads 
Cat a Order by Cat. a 8 Typea 

C13 047,F200V 10/51.00 
C44 1 MF 35V 10/51.00 
C48 15µF 35V 10/51.00 

Voltage Regulators 
Cat. a Order by Cat. a 8 Type a 

1C1 7805 POS 51.00 
1C2 7815 Pos $1.00 
1C3 7806 Pos 51.00 
1C4 7905 Neg $1.25 

1 C5 7812 Pos $1.00 
106 7824 Pos $1.00 
1C7 7915 Neg $1.25 

Mylar Caps 
Cat. Order by Cat. a 8 Type a 

C9 1 0 100V 5 °° 10/51.00 
C11 018MF 400V 10 °. 10/51.00 
C12 47µF 100V- 10 °0 10 /51.00 

SPECIAL 
WESTINGHOUSE TUBES -BOXED AND BRANDED 

M12 6" Pioreer Pincusion speakers, 
3.2 OHMS. 7,2 watts $3.95 a pair 

M17 8 FT. Stereo Extension Cord. 
RCA plugs at both ends 2/S1.99 

M33 16 Pin Strip sockets, By AMP 10/51.00 
M41 6 FT. Line Cords 6 /S1.00 
M49 6 DC Battery Holder 3/51.00 
M29 SPOT 12 Volt Relay 

5 AMP contact, Plug in style $1.00 
M35 Variable Trimmer Cap 3 -18 PF. 50 volt 5/51.00 
M48 2.5 MEG Trimmer Pot 5/51.00 
M69 50K Trim Pot, Pc mount thum wheel 10/51.00 

1V2 
2AV2 
3A3C 
3AT2B 
3CU3A 
3DB3 3CY3 
3HM5 3HA5 
SGH8A 
6A05A 
6AU6A 
6BK4C EL4A 
8BL8'ECF80 

1 50 
2 00 
3 10 

300 
375 
3 30 
250 
2 75 
200 
2 00 
450 

1 75 

6CG3 W3 03 
6CJ3 6CH3 
6DW4B 
6EA8 
6EJ7 EF184 
6EW6 
6F07 6CG7 
6GF7A 
6GH8A 
6GJ7 ECF80t 
6GM6 
6GU7 

250 
250 
250 
2 50 
2 20 
2 20 
1 85 
320 
200 
2 25 
2 50 
250 

5HB7 
5HM5 6HA5 
5HZ6 
5JC6A 
5JS6C 
SJUBA 
5KD6 
SKE8 
51(T8 
5KZ8 
5L6GC 
5LB6 

2 40 
2 30 
200 
2 65 
450 
260 
490 
360 
3 25 
240 
360 
4 75 

6L06 6JE6C 
6Z10 6J10 
8F07 8C67 
12AT7 ECC81 
12AU7 ECC82 
12Ax7 ECC83 
12BY7A V O 
12HG7 6N7A 
t7JZ8 
23Z9 
33GY7A 
36MC6 
38HE7 

485 
430 
2 00 
200 
200 
200 
220 
330 
250 
300 
3 75 
500 
3 85 
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5100 El Camino Real, Los Altos, CA 94022. (415) 969 -7827 

QUALITY SERVICE ECONOMY 
Best parts at low prices - Immediate service 

WE ARE A NEW COMPANY DEDICATED 
TO THE SERVICE OF THE HOBBYIST, 
EXPERIMENTER, STUDENT & INVENTER. 

We offer - 
Full line of IC's from the largest manufacturers 
Sockets, tools, wires and other accessories 
Calculators and digital watches 

THIS MONTH'S SPECIAL- 
21L02 - $1.50 each, 10 up 
TI -59 Program Calculator - $225.00 

This is not subject to 10% discount below 

Introductory Offer - 
Order from us at your price and save 10% 
more. Here's how - 
List all the IC's you need. Price them from 
any ad in this magazine. Total them and 
discount 10%. Add 5% shipping charges. 

Write for free catalog 
Minimum order $5.00 US currency. Check or money order only. 
Add 5% to cover shipping and handling charges. Calif. residents 
add 6% sales tax. Santa Clara Co. residents add 6.5% sales tax. 

CIRCLE 79 ON FREE INFORMATION CARD 

BILLE IfLIC1IQOIIC$ P. O. BOX 19442R Dallas, Texas 
PHONE ORDERS ON MASTERCHARGENISA (214) 823 -3240 75219 

s GOOD REASONS TO BUY FROM BULLET: 
1.We are an established company. In butinais since 1976. 6 Duality Merptandlu.NO Junk? 
2.Mall order is o only business Full Time. 7. We tell it like it id Parua-eas 
3.COmponams 4uune.semblad zits trey be return. described 

for lull refund. 
4. Full repair service on any kit M sell 

B. We Ir nedar Wa wen. your 
5. Dur cuatoman ere important. We are .Indes avait business from now on. 
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CLOCK CALENDAR KIT 
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MG -01 ELECTRONIC GRANDFATHER CLOCK 
While e t ki bout clocks check ou? the MINI GRAND. 
FATHER at CLOCK 

about 
1978 RADIO 

ELECTRONICS. Wen on7y h world with all tG 
Glow haled features The tb;ggesstproblem.swo describe how 
unique a 

are 

ring Mis ti piece rally` DI The LED 
'Swings 

(Pendulum 
ana 

addition 
TIrlsTOá Sound Ire 

a.m. o mir < In 
o .iron me e ortie -ber 

each nh n lie 3 3 o'clock/. Housed the 
el &Md Hardwood Case, me unit makes a beeutif ul addition 

s'A 4 DIGIT LED READOUT An CMOS Con 
Adlustabletone 4 GUai on .Ouch toted boards n 

n chime 11 electronics swnclies Sllated swinging ant XFMRMoud. 
LEDPendulum 

39.95 KIT 69.95 ASEMB. 

output .11 
reley or V M IAC 12 AC XF R for 110 VAC 

enM 69 
en. 24 Hoorlamat tea 

WE STOCK A COMPLETE LINE OF DUALITY LOW COST 
PANEL METERS SEND FOR FREE CATALOG TODAY. 

Option./ Wolia Hardwood Card 0, Clock ove 10 

5Ói7ó S2 'OWIióö 11.93 
bye 6i)iió wAt1t i.96 

:\\' ULTRASONIC SENDER 
TOTAL SECURITYI Complataly invisible ultrasonic 123KHZ1 

light, heat p e. Separate Transmitter and (Receiver can 
.arneauses an 
by r noise. 

po ?ow that w0 sink up to 150 MA 
Work on 12VOC 

output 
(unregulaled) end draws lass thon 100 MA. 

ut nle om doer belle. Neutron. 'e p rolil and more. 

RECEIVER KIT US -02 N 
Sound beam works like a photoelectric Gam but is unelected 

be used from fi in o 25 feel A solid .Meet breaking the 
ro Drive e Raley, TRIAC, etc. Compte. eI are provides. 

Use il far burgles .lard.. bblect cou'... auttomatlesa,., opines, 
Optional entry .y delay a Alarm Timeout Circuit 3.95 
will iourte or sink up 10 200 MA OC. 

t 

COMPLETE KIT LESS CASES 21.50 I 

10 WATT WARBLE ALARM KIT 2.50 
Its haret ro 51155e mis Pole gem puts cm with PCB Board 
10 ON Or al rnetlag duel ton .Poems sPkr 
A r I gram attention peter. Great los alarms, Re III,U DC games. toy.. etc. p IA 

OTHER GREAT KIM We have 15A power supplias. CDI's, 
OVP'k mini mobile 0101k,. ciopKtlmers sour. clrCUT, 
and many mon. It t all in our latest oral 

FREE ON REQUEST 

PARTS In., mon lnnd in uGlgl 
MC1469R MA positive Voltage Reg. House 125 
MC1351P FM IF end Sound System 5p 
CA3011 Wideband IF Amp IC House 50 
MM5375 6 Digit Alarm Cluck CMIp 265 
555 Timor &Pulse Gen Chip 48 

Op amp,O pin MINI DIP 70 
LM3900 OUAD OP AMP 05 
723 Pos Voltage Reg DIP 65 
725 Ultra low noise high pin Houses .99 

OP.. 
NE565A PLL DIP 60 
TCAR30 Dead Audio Oscillator Dip 69 

MJ900, MJ1000. Matched Palr BA Darlington Pelr /3.00 
151148 Switching Diodes 25/1.00 
253569 NPN Silicon Swltcnin9 6 /1.00 

2N4343 
NPN Small Signal 8 /1.00 

254343 P CnenmiJ No III.00 
256028 Programmable Unbunction 2/1.00 
2N6111 PNP MM Power 311.00 

3016 70220 

ZENER GRAB BAG. A very nun assortment of 10 different 
voltage. between 2.7v ana 30 VDC In 400 MW, KW and 1W, 
All are prima unit. but most hava MIg',. numbers. We supply 
e cross reference meat to standard numbers. 

SPECIAL PRICE 10 piece 1.00 

022 
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.47.ri 
2.210. 
22m(á 

26220.4 
1100mrd 

OR 
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VDC M,I.t 0/1.00 
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í.0u 
35v q um. Axial 4/1 
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295 os 
4/9.95 

reclEl 
11312 LED 

Common Anent f = "t 
s :P tt 

e 
pan . pria 

6/300 

UNIVERSAL 4Kx8 MEMORY BOARD KIT 
$69.95 

32- 2102.1 fully buttered. 16 address lines, on 
hoard decoding for any 4 of 64 pages, standard 
44 pin buss, may be used with F -B & KIM 

EXPANDABLE F8 CPU BOARD KIT 

featuring Falrbug PSU..11 KDott static ram, RS 232 
Interface, documentation, 64 BYTE rems.er 

4K BASIC FOR FAIRBUG F8 
on pace, lape 525.00 

C /MOS (DIODE CLAMPED) 
4047- 1.50 4012- 16 4023- 16 4046 -195 
4518- .89 4013- 29 4024 - 66 4069- 34 
4001- .16 4015- 74 4025- 16 4050- .34 
4002- .16 4016- 29 4027- 37 4055 125 
4006- 95 4017- .78 4028- 73 4066- 58 
0007- 16 4018- .78 4029- 77 4071- 24 
4009- 37 4019- 37 4030- .33 4076- .97 
4010- 37 4020- .84 4035- 97 74C10- 22 
4011- .16 4022- .85 4042- 58 74C193 1.50 

2708 -8K EPROM (450 nit 010.95 
2522 STATIC SHIFT RE6 S 1.95 
2513 CHARACTER GEN E 6.75 
2518 HEX 32 BIT SR E 3.50 
5203 -2K EPROM E 4.50 
21L02-1 (450 nil 0 1.35 
2E078 E 3.50 
MK 4008P E 1.95 
5280 4K DYNAMIC RAM E 4.75 

1702A UV PROM E 4.95 

82523 
K PROM 0 11.95 

AV- 5.1013 UART E 0,95 
8703C TELEDYNE 3 STAGE 

BINARY 8 BIT A/D CONVERTER 013.50 
8080A 011.95 

AP PROTO BOARDS USED FOR 
SOLDERLESS BREADBOARDING 

264L - 128 FIVE -TIE POINT 
TERMINALS 812.75 

212R - POWER BOARD 02.50 
224BL- 96 FIVE -TIE POINT 

TERMINALS E 9.75 
209R - POWER BOARD .. S 2.25 

IC TEST CLIPS 
TC -14- 54.50 TC -16 - 04.75 

CTS 206 -8 eight position d?p switch 
C f$ -206 -4 four POS111on dip switch 
LIGHT ACTIVATED SCR's 
TO 18. 200V 1A 

. $1,90 

.$1.45 

$ 1 10 

SILICON SOLAR CELLS 
214" diameter ,4V at 500 ma $4.00 

RS232 DB 25P male 52.95 
CONNECTORS DB 255 female.. $3.50 

FND357C.C..4"5.50 LED REA BOUTS 
(-CS 8024 4 digit MAN 7.3"C.A 5 85 
C C. 8" display 05.95 DL 747 C.A. 6" 51.65 
FND 503 C.C. .5" S .85 FND 800 C.C..8" 51.95 
F N D 510 C. A. 5" E .85 END 807 C A 8" 51.95 
DL 704 3" C.C. S .85 

Terme, FOB Cambridge, Mass 
Send Check or Money Order. 
Include Postage, Minimum 
Order $5.00, COD'S $20.00 

PRINTED CIRCUIT BOARD 
4 1 7 61 7' SINGLE SIDED EPDXY 
BOARD I 16'Pt,k .n.li lind.. 
5.60 ea. 5/52.60 

7 WATT L D -65 LASER DIODE IR $a95 
2 N 3820 P F ET 
2N 5457 N FET 
2N2646. 
ER 900 TRIGGER DIODES 
2N 6028 PROG UJT 

S 45 
5 45 
S .45 

4 51 00 
65 

MINIATURE MULTI TURN TRIM POTS 
100, 500, 1 K,2K,5K,10K,25K,50K,100K, 
200K,5000 1 Meg. S75 each..... 3752.00 

WSU30 Hand wire wrap tool used 
to wrap, unwrap & strip 030 wire $5.30 

VERIPAX PC BOARD 
T his 60.11(115 a 1116" sInyle sitlel paper egoav 
bua,d. 4': ".61.:" DRILLED a n ETCHED 
whlln w111 hold up In 21 s nglc 14 pro IC 

i B. 16, or LSI DIP IC's with bussx 
yowet supply connector. 
MV 5691 YELLOW -GREEN 

BIPOLAR LED. / 96 
FP IUOPHOTO TRANS S 

RED, YELLOW. GREEN or AMBER 
LARGE LED's .2" 6/51.00 

1L-5 (MCT -21 OPTO.ISOLATOR . $ .75 
MOLEX PINS 100/S1.00 

1000/$8.00 
10 WATT ZENERS 3.9, 4,7, 5.6, 8.2, 

18,22,100,150 or 200V ea. S .60 
1 WATT ZENERS 4.7, 5.6.10, 12, 15 

18 or 22V .ea. $ .25 
MC6860 MODEM CHIP .. . , $9.95 
MCM 1í571A 7 x 9 character gen ... $10.75 

Silicon Power Rectifiers 
4A 

=:14Y411 

TRANSISTOR SPECIALS 
2N6233.NPN SWITCHING POWER S 1.95 
MRF-8004 a CB RF Transistor NPN 5 150 
2N3772 NPN SI TO 3 $ 1.00 
2N1546PNPGETO-3 $ .75 
2N4908 PNP SI TO 3 S I 0.. 
2N6056 NPN Sk TO 3 DurIIn1110n S 1 7u 
7N5086 PNP SI 70,92 4 S 1 Oc 

2N404 PNP GE TO-5 
2N3919 NPN 51 TO 3 RF 
MPSA 13 NPN SI TO 97 
7N3767 NPN SI 70.66 
2N7277 NPN SI TO 18 
2N3055 NPN Si TO 3 

2N3904 NPN SI TO 97 
2N3906 PNP Si TO 92 
2N5296 NPN SI 50-220 
256103 PNP Si TO 220 
'53638 TNP SI TO 5 

5 S 1 0 
S 1 5F 

3S I pn 
S n' 

5 1011 

$ .50 
5 S I Ott 

5S 101_ 
S Sii 

6. 
5 I 

7400- .13 
7401- .13 
7402- .13 
7403- 13 
7004- 15 
7005- .13 
7406- 16 
7407- .20 
7408- .1B 
7409- .18 
7410- .13 
7411- .18 
7412- .13 
7413- .36 
7414- .60 
7418- 22 
7417- 25 
7020- .13 
7425- 25 
7426- .22 
7427- .19 
7430- .13 
7432- .22 
7437- 21 
7438- .21 
7440- .13 
7441- .70 
7442- .37 

TTL IC SERIES 
7445- .65 74151- 61 
7448- .68 74153- .61 
7447- .58 74154- .94 
7446- 98 74155- .58 
7450- .15 74157- .55 
7472- .25 74161- .55 
7473- .28 
7474- .28 
7475- .45 
7476- .30 
7480- .31 
7483- .65 
7485- .87 
7486- .28 
7490- A2 
7491- .58 
7492- A3 
7493- .43 
7494- .67 
7495- .65 
7496- .65 

74107- .28 
74121- .29 
74122- .38 
74123-- .45 
74125- A0 
74126- .40 
74150- .94 

74183- .55 
74164- .85 
74165- .95 
74170- 1.68 
74173- 1.20 
74174- .95 
74175- .85 
74176- .75 
74177- .75 
70180- .65 
74181- 1.90 
74190- 1.00 
74191- 1.00 
74192- .79 
74193- 79 
74194- .80 
74195- 85 
74196- .86 
74279- 55 
74367- .65 
75491- .50 
75492- .50 

SAD 1024 -a R I N 1024 stage analog 8 k t 
Brigade' Shin register. $18.95 

IN 4148 IIN9141 15 Si 00 

MCA 81 OPTICAL LIMIT SWITCH SI 50 

REGULATORS 
309K $ .95 340K-12,15 
723 $ .50 or 24V 5 95 
LM 376 . $ 60 3401.5. 6, 8. 12 
320K-5 or 15V $1.20 15,18 or 24V S 95 
3207-5, 15 78 MG $1 35 

or 24V .. $ .95 79 MG $1 35 

Send 256 for our Catalog texturing 
Transistors and Rectifiers 

145 Hampshire St., Cambridge, Mass. 

25 
.20 

MM 5387AA Cep., clock chip which Wiil dlrecl, 
drive LED', 12/24 hrs., 1 supply & alaim $5.95 

NO. 24 8 CONDUCTOR SPECTRA FLAT 
CABLE 10' 51.50 100' $13.50 
NO.30 WIRE WRAP WIRE SINGLE 
STRAND 100' $1.40 

ALCO MINIATURE TOGGLE SWITCHES 
MTA 106 SPDT . S 1.05 
MTA 206 DPDT . $ 1 70 
MTA 206 PDPDT CENTER OFF $ 1,85 
MSD 206 P.OPDT CENTER OFF 
LEVER SWITCH E 1.85 

SOLID STATE SALES 
P.O. BOX 740 
SOMERVILLE, MASS. 02143 TEL. 1617) 547 -7053 

Full Wave Bridges 
PRV m1132101 

MMEICEI 200 
400 
600 1.20 1.75 4.00 

DIP SOCKETS 
8 PIN .22 24 PIN .40 

14 PIN .25 28 PIN .50 
16 PIN .28 40 PIN .60 
18 PIN -30 

SANKEN AUDIO POWER AMPS 
SI 1010 G 10 WATTS S 6 a 
Si 1020 G20WATTS ,13.70 
Sr 1050 G 50 WATTS '/ 25. o0 

TANTULUM CAPACITORS 
22UF 35V 5/S1 00 
47UF 35V 5.$1 00 
68UF 35V 5.51 00 

111F 35V 551.00 
2.2 UF 2005.51 00 
33UF 35V 4..51 00 
4.7UF 15V 5/$1.00 

68UF 35V 4,5100 
toUF 10v S .25 
22UF 25V S 40 
15UF 35V 3/$1.00 
30UF 6V 5/51.00 
47UF 20V S .35 
68UF15V $.50 

IS 
101,500 Zr 

UITS 
7415126 - .47 LM 101 .75 

7.L502 

L503 
21 

21 

71L5132- .80 LM 301/748 
7415136 - .39 181307 

.29 
30 

741504 
741605 

29 
28 

7416136 .10 LM 308 
7415139 .70 LM 311 

.75 

.75 
741508 
741,009 

.21 

.28 
7416151 
7415153 

.70 LM 318 

.70 LM 319 
1.20 
.85 

741610 
741511 

21 

.21 

7415155 
74L5136 

.70 LM 324 
.70 LM 339 

1.05 
1.10 

141,013 
4L515 

.M 
25 

74L5157 
7415160 

22 LM 358 
.88 LM 370 

1.40 
1.15 

741520 
74L521 

.24 
26 

7415161 
7.15162 

85 LM 377 
.85 LM 380 

2.50 
.95 

741522 
71L526 

.28 
32 

LS163 
741$166 

65 LM 381 
88 LM 382 

'.25 
25 

141,527 
741530 

.32 

.28 
7415169 
741.5170 

.85 LM 537 
168 LM 553 

2.50 
2.50 

741532 
741537 

32 
32 

7419173 
7416174 

1.10 LM 555 
1.00 LM 558 

39 
65 

741538 
741640 

.32 

.26 
7116175 
7416190 

.80 NE5401 
95 580 

2.25 
2.00 

741542 
741547 

.85 

.79 
7415191 
741,5192 

.95 565 
as 566 

.96 
125 

741551 
741,554 

26 
26 

7.L5193 
) 5195 

.95 587 

.85 703 
130 

.90 
741590 
741574 

95 
35 

7415198 
7415197 

.95 709 

.95 710 
25 
.35 

74L576 
74L$85 - 

35 
1.30 

7415221 
7415257 

1.25 741C or V 
70 747 

31 
.65 

741590 
)41592 

55 
55 

7415258 
7115279 

.70 LM 1310 

.55 1456 
2.50 

95 
741593 
74)5109 

55 
.38 

7415365 
7416386 

.55 1458 
65 CA3046 

.50 
75 

7415112 
74i5113 

38 
38 

7,`6387 
7 5388 

.55 3900 
55 8038CC 

49 
3.90 

4 $114 38 7414390 100 791 1.95 
741.5125 47 LF356H - 1.75 

TRIACS SCR'S 
PRV 1 10A 25A 5A 6A 35A 
100 40 70 1.30 40 50 1 20 
200 70 1.10 1.75 60 70 1.60 
400 1.10 1.60 260 I 00 1 20 2.20 
600 1.70 2.30 3.60 _ 1 50 3.00 

WE SHIP OVER 95% 
OF OUR ORDERS THE 

DAY WE RECEIVE THEM 
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Type MKM 
Very stable 
metabzn po- f lycaraa te. 'k' 
01uf @ 150V 

LJ.5018 204 J 

Felt Feet 
3/8" dia- 
meter. Peel 
off strips, 
25 feet per 
strip. 

.18010 25c 
. 

Qa =,o Saane) c°,lTica U(o)o 
3050 VALMONT ROAD 
BOULDER, COLORADO 80301 
Ph: (303) 442-1212 

Terms Prices, specifications and availability sub - 
ject to change without notice. 

U.S. & Canadian orers minimum $10.00. 
All other foreign orders $20.00 minimum. 
Please add $1.00 postage and handling. 
Foreign orders (etc. Canada) add 15% of 

total order for postage and handling. 
Colorado residents add 3'/a% sales tau. 
No C.O.D.'spleasa 
Foreign orders send U.S. funds ONLY. 

Elapsed Time Indicator 
a 

Reed Relay 

New, model ED7 -001 Elapsed time 
indicator made by General Time Co. 
120 volts, 60 cyc es 2.5 watts nom- 
inal current. IN' square face: 1'/," 
diameter by T/" deep housing. Sells 
retail for over $30.00 !!! 

J.000 '15.95 

4N25 Opto Isolator 
NPN phototransistor snd 
PN infrared light emitting 
diode. 1500 volt isolation, 
3ma coll.output current. 
Excellent frequency response 
to 300 Khz. New Motorola 6 
pin dip w/ full data and specs. 

L J -4000 $1.00 

R0170 Diode 
The famous Motorola 
R0170 universal re- 
placement diode, rat- 
ed 1000 PIV @ 2.5A. 

.1-1000 200 
100 for $14.50 

Toggle Switch 
Heavy duty, high 
quality SPST tog- 
gle. Rated 15A @ 

125 Volts. 

J-5004 954 

10 for S9.00 

Ultra- sensi- 
tive 5VDC, SPST reed 
relay. Ideal when tran- 
sistors or SCR's are 
not suitable. 

J-5000 51.50 

PC Board 

Highest quality glass - 
epoxy, .062" thick, 1- 

sided. -5 boards /pack 
4" x6" 5for $3.00 
3" x 6" 5 for 2.25 
6 "x6" 5for 3.60 
2"x8" 5for 2.00 

Rubber Feet 
Molded, adhesive - 

back rubber feet 
in peel -off sheets. 

J -8002 (round) 750 -12 
J -8003 (square) - 550 -12 

rc- 

Heat Shrink 
Much easier and 
faster than elect- 
rical tape, Twelve 
6" peices, ass'td. 

J-7004 $1.45 

Transformer 
Mini transfor- 
mer for clocks, 
etc. 8V @ 500 
ma or 12/190 
ma, w/ specs. 

J -5005 

1 

51.50 - 
Telephone Wire 

26 AWG telephone 
hook -up wire. 
Single cond. 100ft/90 s 

Twisted pr.100 /$1.40 
25 pair 1 foot /20' L J -7005 

Keyboard 
With point -closure 
Inon -matrix) switches. 
Data sheet tells how to 
combine 3 to make al- 
phanumeric keyboard 

J -5001 $1.95 3 /$5.(y 

PC Trimmer Pots 

Fan Motor 
117VAC 
fan motor 
for a variety 
of applicat- 
ions: Equip- 
ment cooling, 
hobby devices, 
cooling yourself 
off, etc. -Use your 
imagination ! I I 

J -5002 $ 2.25 

Logi -Case' 

V.O.X. 

TYPE PART NO. PRICE 

470 ohm, vertical 
1K ohm, vertical 
2.5K ohm, vertical 
5K ohm, vertical 
22K ohm, horizontal 
50K ohm, vertical 
470K ohm, horizontal 

41jo 
Solid state Voice Operated 
Switch. Complete and as- 
sembled. With schematic. 

J -5003 51.50 

Trimmer Cap 
1 -3 pf 
Miniature trim- 
mer cap. Ideal for 
crystal circuits, 
etc. 3/16" diam. 

J -3000 756 

Power Relay 
Heavy duty, 
25 Amps @ 

115V. New r 
by Potter & 
Brumfeild. 

J -5007 '4.00 

2000 .25 
2001 .20 
2002 .20 
2003 .20 
2004 .25 
2005 .20 
2006 .25 

High -quality miniature 
8 -ohm, 0.1 watt PM- 
type speaker. Indivi- 
dually boxed. Cone 
diameter: 1% ". 

J-6000 754 

Ribbon Cable 
Cond Part No 1 10' 

6 57000 .25 2.00 
12 S-7001 45 3-95 
24 57002 .85 7.95 

Snap Switch ,f :h 
Mini SPDT snap 
switch made by r 
Cherry. Rated 5 

L. 

mps /125VDC. 

J -5006 650 

The Logi -Case is z universal instrument en- 
closure designed :o be attractive, as well as 

extremely durable and useful. The unique 
slide-out interior assembly is designed to 
hold up to 6 - 14" x 4" PC boards (great 
for packing a lot _f components into a very 
small space l!!(. Made from 1/8" thick ex- 
truded, anodized aluminum. Choice of red 
or smoke-grey front lenses (reversible). Now 
available in two popular sizes I!! -Small: 
4%L x 3%D x 1%H. Large: 6L x 4XD x 2H. 

(Small) J -8001 7.95 
(Large) J8014 9.95 

Jumbo LED 
200" factory 
prime LED's for 
experimenters. Use 
with our LED clip 
shown below. 

J4004 5 fort), 

1uf,6000V Cap 
New unes by 
Sprague. Great for 
those experiment- 
ing w/ high voltage 

J -3001 700 

Wire Special 
22 ga. magnet wire 
w th unique solder - 
tnrough insulation. 
Euy by the pound 
& save. (500 feet.) 

_ -7003 52.50 

2N3055 
Tte king of the 
audio power - 
tr<nsistors. Now 
a- an unbeleiv- 
able price ! I I 

J -1001 500 

Pot with Switch 
New by Allen 
Bradley. 100K '111 
mini 1/8" slotted 
shaft,''/" mount. 
With SPST switch. 
J-2008 65` 

Glue Syringe 
An extremely useful 
tool for anybodyl I I 

Appx. 4" long x %" 
diameter. High -im- 
pact plastic; w/ cap. 

L J -8004 354 

Micro Switch 
Miniature SPDT mo- 
mentary pushbutton, 
rated 5A @ 125VAC. 

J 5009 

954 

Strobe Tube/ Trigger Transformer 
An experimenter's delight !!! -Brand new Xenon strobe C 
tube and 4 kv trigger transformer. Dozens of uses in light 
shows, photography. special effects, etc. ,14001 1.75c 

1N4148 Diode 
Brand new, miniature glass type 
1N4148 general purpose high -speed switch- 
ing diode. Case AA. 

J -1002 12 for 1.00 

Protection r Edging 
unsightly and dan- 
gerous metal edges. 
Contours to any 
shape. For material 
up to 1/16" thick. 

,J8008 10'/$1.60 
1007512.00 

.01 of Disc Cap 

.01 of disc cer- 
amic capacitor. 
Buy while they 
last!, 

5013 54 
I 

.1 /50V Cap 
dipped 
mylar cap. . tuf 
@ 50 VDC. 

vJ -sots 154 

8200uf Cap 
8200 of @ 15VDC. 
Brand new by Mal- 
lory. Axial leads. 

J-5019 754 r 
TO.3 Insulator 
Teflon coated ai 

luminum. Much pV 
better than mica 

J-8009 12 / 1,00 

AA Nicad Batteries 
Brand new prime quality AA ni- 
cad batteries, manufactured by 
Sanyo. These won't last long !I! 

L J -8005 '1.50 

Photoflash Cap 
Brand new by Ruby - 

con, 600uf @ 360 V. 
Use with our strobe 
tube & transformer to 
make your own strobe 
light il! 

J-3002 '1.95 

r.02 of Disc Cap 
.02 of ceramic 
disc capacitor. 
Buy while they 
last!,) 

5014 54 

.01uí Mini Cap 
Ultra- miniature .01 
of ceramic chip cap- 
acitor, axial leads. 

J.5017 154 

.5uf /5KV Cap 
Hi-voltage cap 
for experiment 
Ing or special 
applications. 

,J -5020 2.50 

PC Trirnme,i ' 

bç 3'8" squara. 
adjust dlust `"' 
5 @''/xW. 

J 010 904 

1 

AA Battery Holder 
All metal, size AA battery 
holder, with solder mount- 
ing tabs. 

J-8006 40`t 
4`o 

Toggle Switch 
SPDT momentary 
center off (on- 
off-on). Rated 
15A @ 125VAC, 
10A @ 250VAC. 

J-5010 554 

47pf Mini Cap 
Ultra- miniature ce- 
ramic capacitor for 
crystal circuits, etc 

J-5015 104 

PB Switch 
PC mount 
SPST morne- 
ntary con- 
tact. 
J- 5021 454 

PB Switch 
PC mount 
push on, 
push off. 
SPST. 

J -5022. 654 

Hex Nuts 
Standard 
size hex 
nuts for 
pots, lamps 
& switches, 25 
etc. 3/8 ". for 

`J 7006' $1.000 

Stand -Off 
, 

Insulated standoff 
terminal, 5/8" long 
w/ '' /a" mtng screw. 

J-7007 10/1.49 

Unique Switch 
A strange 
but perhaps a 
very useful re- - - 

herse action snap switch w/ 
Inver. NC & NO connections 
J -5008 56 

High Voltage Pot 
5 megohm, insulated- 
shaft high voltage oot. 
'G" shaft, 3/8" bushing. 754 

J -2009 

TO -3 Heat Sink 
High -heat transfer, brushed 
aluminum TO -3 heat sink. 

J -8007 45$ 

Computer Caps 
High-quality capatdes 
that 

¡ t 

that meet the rigid de 
mands of computer use. 
Brand new, 2700 of @ 

25 volts DC. 

J-5011 $1.75 

r 

Comp. Clip 
7/16" I.D. high 
impact plastic, 
center mount. 

6±801 t 10/256 

LED Panel Clip 
Black plastic 
clip for mounting 
LED in panels. 

J -4002 12/'1, 

PC Trimmer 
3/8" square, top 1. O 
adjusting, single 
turn. 20K ohm. 1,.1 
J -2011 904 

60 Amp 
60 amp power 
terminator 
strip, 12 tont. 

J-8012 $4.00 

o 
c. 

oc 
ur,c 

Transformer 
Unique solit pri- 
mary. N' re in eith- 
er series or parallel 
to get ether 9 or 
18 volts @ 1.5A. 
-With secs & data. 

,J -5012 42.50 

Dixie Bell 
Enclosed signal 
bell. 6 -8VAC 
or 3-6VDC. 

J800í $2.00 

Epoxy- Patch 
Resin, hardener, 
mixing sticks and 
instructions. 

J-8013 $1.25 

Reed Switch 
Giant 1 amp ma:: 
netic reed switch. 
2-1/8" long. 

.1 -5023 50$ 

Rocker Switch 
PC mount 2 

pole, 3 pos 
ition. (used) 

J 5024 25 

Barrier Strip , 
Black molded 
bakelite, 5 posit- 
ion barrier strip. 

J-7008 254 

r 

JLamp Socket 
Double contact 
automotive type, 
bayonet -base. 

-4003 20$ 

nfi 

10K Pot 
New from CTS, 
mini 1/8" shaft, 

mount. dia. 

J -2012 654 

Terminal 
Single bake- 
lite solder 
term. strip. 

J -7009 6/ 254 
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.j 
DIGI-KEY 

CORPORATION 
Quality Electronic Conlponrnm. 

TOLL 1 -800- 346 -5144 FREE MINNESOTA RESIDENTS 218 -681 -6674 

DON'T FORGET OUR 
DISCOUNTS WHEN COMPARING PRICES 

INTEGRATED CIRCUITS 

-100 
7401 
7402 
7403 
7404 
7405 
7406 
7407 
7408 
7409 
7410 
7411 
7412 
7413 
7414 
7416 
7417 
7120 
7421 
7123 
7425 
7426 
7427 
7428 
7430 
7432 
7433 
7437 
7438 
7439 
7440 
7442 
7445 
7446 
7447 
7448 
7450 .21 
7451 21 
7453 .21 
7451 21 
7460 .21 
7470 .30 
7472 30 
7473 .30 
7474 .30 
7470 49 
7476 37 
7480 70 
7483 70 
7185 .89 
7486 28 
7449 219 
7490 .44 
7491 .70 
7491 .44 
7493 A4 
7494 70 
7495 70 
7190 70 
74103 1.78 
74107 30 
74109 33 
74116 1.76 
71121 35 
74172 44 
74123 .61 
74125 .40 
7418 .10 
74128 48 
74132 70 

74141 .88 
74145 70 
74147 1.63 
74141 1.30 
71150 1.16 
74151 70 
74153 .65 
74151 1.03 
74155 .70 
74156 .70 
74157 70 
74160 88 
74161 08 
74162 .88 
71163 .88 
74164 96 
74165 1.15 
74166 1.15 
74170 264 
74174 96 
74175 .93 
74176 .79 
74177 .79 
74180 .70 
74180 .70 
74181 215 
74182 79 
74184 7.15 
74185 2.19 
74189 3.50 
74190 1.23 
74191 113 
74192 88 
71193 .88 
74194 88 
74195 88 
74196 88 
74197 68 

71 

21 

71 

71 

21 

11 
.25 
25 
21 

21 
21 

21 
.21 

15 
.89 
25 

.75 
.21 
2S 

35 
75 
33 
78 

.21 
25 
30 
.25 
.25 
.50 
.21 
.53 
70 
.70 
70 
.70 

4ESUPER QUAL TY 

74000 
SUPER PRICES 

74(0 I1 75 74(1518 7 9 
74C07N 15 74C157N 1.9 
74(048 27 74(1608 1.1 
74C08N 75 74(161N I1 
74(109 75 74(1628 1.1 
74(148 90 74C163N 1.1 
74C20N 25 74C1611 1.1 
740308 75 14(1 6514 1.10 
71C328 25 7407381 1.3 
740428 98 74(1716 1.16 
74(4881 1.28 74C175N 1.10 
74C73N 72 74(19211 1.38 
74(744 48 7401938 I 38 
74(768 72 74(1958 1.10 
74C8314 1.38 74C22114 1.90 
74(85N 1 38 800581 48 
74(868 40 80(969 48 
74(908 98 800978 .48 
71C938 98 80C9814 48 
74C9514 1 10 74(9014 48 
74C107N 70 74C90714 48 
740508 7.90 74(9099 1 78 
74C1518 1.90 74(9268 7 80 

74198 
74199 
74221 
74251 
74779 
74296 
74365 
74366 
74367 
74368 

141100 
741501 
741507 
745503 
741501 
741505 
741508 
74(509 
145510 
741511 
741517 
715513 
741514 
741.115 
745520 
741521 
141522 
74126 
741527 
74158 
741530 
741532 
741533 
141137 
745538 
741540 
741542 
741547 
741548 
741551 
741754 
141555 
741573 
741574 
741574 
741575 
741576 
741578 
741583 
741585 
741586 
741590 
741592 
741593 
741595 
741596 
7415107 
7415109 
7415112 
7415113 
7415114 
7415125 
1415176 
7415132 
7415130 
7415138 
7415139 
7415151 
7415153 
7415154 
7415155 

1.49 
149 
86 

1 09 
SS 
94 
67 
.67 
67 
67 

28 
28 

28 
29 
79 
79 
79 
28 

.78 
28 
47 

1.02 
.28 
.78 
28 
28 
.33 
33 
33 

.33 
33 
33 

.67 
79 
77 
8 
.8 
8 
.39 
.39 

39 
39 
.79 
.19 
.39 
.57 
57 
37 
88 u 
.39 
.39 
39 
.39 
.39 
.49 
.49 
81 
39 
73 
73 
75 
75 

1.10 
75 

7415157 .75 
7415158 .75 
7415160 102 
7413161 1.02 
7415163 1 02 
1411164 I 02 
7415168 1.14 
7415169 1.14 
1415170 1 73 
7415173 1.34 
7415174 1.06 
1415175 .84 
7415181 7.50 
746190 1.18 
7413191 1.18 
7415192 .98 
7415193 1 06 
746194 .88 
7415195 86 
746196 86 
746197 86 
746197 .86 
716221 1.06 
716740 1.90 
746741 1.00 
746747 1.70 
746743 1.70 
746244. 1.70 
746247 .79 
7415748 .79 
746249 79 
7413751 84 
716753 .6 
716157 .75 
716758 .75 
7415260 34 

711581 2.00 
7115766 39 
7415 7 73 I 78 
7415279 62 
7415783 79 
7115293 65 
7415293 65 
74E5295 I 17 
7415298 1.30 
7415365 67 
7413366 67 
7415767 67 
7415377 67 
7415377 1 .50 
7415386 39 
7415795 I 74 
7115670 7.34 
811595 77 
811596 77 
811597 77 
811598 77 

INTERFACE 

8093 40 
8094 40 
8095 .67 
8096 67 
8097 .67 
8098 67 
75450 88 
75151 .61 
75452 61 
75453 .61 

75154 .61 
75191 Al 
75197 .84 
75193 1 09 
75494 1.19 
MC14888 .90 
MC148911 90 

4030 .13 
4001 23 
4032 23 
4006 1.23 
1007 .23 
4008 79 
4009 44 
4010 .41 
4011 .13 
4012 23 
4013 40 
4014 96 
4015 96 
4016 .40 
4017 1 OS 
4018 lO5 
4019 23 
4020 1.14 
4021 1.14 
4022 96 
4023 23 
4024 s4 
4025 23 
408 1.68 
4027 40 
4028 89 
4029 114 
4030 23 
4033 1.51 
4034 3.50 
4035 1.14 
4040 1 11 
4041 79 
4042 79 
4043 70 
4044 70 
4046 186 
4049 40 
4050 .40 
4051 1.16 
4052 1.26 
4053 1.16 
4060 1,58 
4066 .79 
4071 .13 
4072 73 
4073 23 
4075 .13 
1081 23 
4057 
4502 Jv 
4510 114 
4511 1.05 
4514 280 
4515 280 
4516 1.23 
4518 1,14 
4520 1.14 
1527 1.68 
4578 .88 
4585 1.23 
74 (00 23 

(A3046 75 
CA306 SO 

1E35114 76 

113568 1.70 

STRANDED HOOK UP WIRE 
20 ges PVC.. 2.50 /103' 10.00/503' 
22 go PVC.. 2.80/103' 11.25/SW 
24 go PVC 2.10/100. 8 50/503' 
26 ges PVC.. 2.10/103' 8.50/500' 

183579 1.20 
1813711 76 
1163016N 44 
1.6430714 64 
LM308N 1.00 
LM3091f 1.80 
LM3IIN 90 
1M3171 3 00 
LM3I7MP 1.90 
16531881 2.70 
LM320MP5 130 
LM323MP6 130 
LM320MPA 130 
LM320MP-9 130 
LM320MP-121 30 
1M370MP-1 S I.30 
LM320MP-181 30 
LM320MP-18130 
1M320MP-711.30 
1M3738 7 SO 

1M32481 72 
165532515 1.70 
1M37614 7.70 
1M377N 7 70 
LM339N 115 
1.85345.5 1.25 
1M3405a 1.25 
LM3401d 1.25 
1963105-10 1.25 
LM341.12 125 
1M745-15 1.25 
LM345-18 1.75 
L16310514 1.75 
1M341P-5 .98 
1M341P6 .98 
LM341P8 98 
1M341P-10 98 
1M341P-12 .98 
LM341P.I5 .98 
LM341P-18 98 
1M3410-74 98 
1653489 1.60 
LM349N 1.60 
LM358N 72 
LM1310N .84 
1M1800N .94 
LM1801N 1.70 
LM181211 410 
161183011 130 
1M18899 2.00 
LM1111N 115 
1M79179 1.50 
1617917N 1.50 
1453011914 1.30 
1M790011 .88 
16/790011 .88 
174390514 I.10 
LM390914 .69 
141.3911N 1.50 
MCI456V 1.00 
MC1458V .53 
MC11968 .70 
MC3302P 1.15 
NE5365 2.50 
14E5101 2.04 
NE555V .44 
NE556A .88 
14E55811 240 
NE5594 7.40 
14E5608 150 
NE5618 1.50 
9E5626 1.50 
NE5656 1.15 
1415660 1 28 
14E567V 116 
U4709CV .44 
UA710CA .44 
UA711íA 53 
0A723CA .60 
U4733CA .75 
UA741CV .44 
UA747CA .70 
U4748CV .49 
0A7800(0 175 
U47806CU 1.25 
U47808CU 1.25 
UA1812(1 125 
1147812N 125 
U47815CU 1.75 
O 47818N 
U47834CU 125 
UA78lO5A(Z 40 
UA78L06ACZ 40 
UA78LO8ACZ 40 
UA78LI0ACZ .10 
VA78112ACZ 40 
UA/81154C/ 40 
UA78L18ACZ .40 
U 4781244C2 40 
UA7905CU 1.70 
UA7906CU 1.70 
UA7900CU 1.70 
UA7909CU 1.70 
UA7912CU 1.70 
UA7915CU 1 70 
UA7918CU 170 
UA7924CU 1.70 

MISC IC 

MM5311N . O1gI10 

th. Rntlr 
AP lln 

SILICON DIODES 

84001 64/10 S.50/C 
81072 6/0 5.60/C 
91003 .68/10 360/C 
141004 ,70/10 5.95/C 
N4005 8110 10-57C 
84006 .90/10 7.75/( 
N4007 .99/10 8.60/c 
81148 .4/10 3.50/C 

FREE CATALOG 
LIDS SWITCHES 

SPSI 15 I 25 10 10 0 
SPDT 19 1 70/10 13 00 ( 

OPDT.B 7.00,10 19.0,C 

100 PF 40:I0 
220 PF 40/10 
470 PF 40/10 
.031 Uf . .. 40/10 
.0022 UL 40/10 
0047 UF 40/10 
01 UF .45/10 
.022 UF 5010 
.017 UF .. 70,'10 
1UF....135/10 

S 
3.50/C 
3.50 /C 
3.50 /C 
3.50/C 
3.50/C 
3.50 /C 
3.65/C 
4.002 
5.60/C 

11.50 /C 

I -C.'S RESISTORS TRANSISTORS CAPACITORS DIODES I.C. SOCKETS L PINS SWITCHES 
CLOCK MODULES OPTOELECTRONICS BRE ADBOADING 8. TESTING DEVICES DRAFTING SUPPLIES 
DATA BOOKS HEAT SINKS WIRE TOOLS... AND MORE ... WRITE FOR FREE CATALOG 

MICROPROCESSORS 
80804 8-BIT CPU. 2 USE( CYC11 

8217 8 -6IT 1/0 PORT 

8216 BIDIRECTIONAL BUS DRIVER 

8224 CLOCK GENERATOR 

878 SYSTEM (00580118E 
8251 COMMUNICATIONS INTERFACE 

8255 PERIPHERAL INTERFACE 
17024 7K EPROM 1256.81 
2708 8K EPROM I111.81 

2107.1 1K RAM 500 NS 

SC,MP S VOIT SC,MP CPU 

2650 MICROPROCESSOR 1 75 MH -2 CLOCK 4 
I.C. SOCK 

8 PIN SOLDER 
14 PIN 501DER 
16 PIN SOLDER 
18 PIN 5010Eß 
20 PIN SOLDER 
27 PIN SOLDER 
24 PIN SOLDER 
28 PIN SOLDER 
40 PIN SOLDER 
8 PIN W -W 
14 PIN W.W 
16 PIN W.W 
18 PIN W -W 
200 PIN W -W. 
22 PIN W.W.. 
24 PIN W.W.. 
8 PIN W.W 
40 PIN W -W 

17 1 N 
20 19 
.n 7' 
29 2 " 
30 2 P' 
33 3 " 
38 3 6. 

45 4:' 
63 61' 
24 21_ 

26 2 5 

30 2 P' 
60 5 7 

10 6.651t; ` 

.84 8.00,10 71 

L921Ó1000;i0o1. 
$4995 

136 12.501IQ115 - 

LED DIGITS AND LAMPS 
1'7 90 
S 3 95 

S 4 25 

S 3 95 

S 6 95 

S1795 
SII 95 

S 6 95 

S79 50 

S 179 
s 0 05 

011. . S24,95 

-.0357 375 LgMOn CC.4n11.33 
rMD500 5 54,.. Dgn CC 9I 1.33 

c 

B El 
NID107 SNM Nin CA 1l 230 
168373 3 Pal D9n3 CC 16) 5.50 
III8371 3 O,d Dgnl. CA Il 3.20 
1158513 5 D,G Dq+ CC ßl 3.40 
8511514 5 DW Dp1 CA 8.4 7.20 

8514713 7 Di4104345 CC K.e 3A0 
0,1031 7 Dlnl Dy. U. 144 2A0 
N51551 DI Ilea 

N H6..11410/10 114001100 
895'.e Ia ,e. 48.11. 1 I.. 1n6 . .11.-/10 41400/100 

8080A 5% CARBON FILM RESISTORS 

CHIP 
SET 

ONE EACH 8080A, 
8212, 8224 
and 8228 

PLUS 
SIXTEEN 2102.1'5 
All FOR 

MOLEX I.C. SOCKET PINS 
8S /C 8.201M 38.705M 27500,50M 

PLESSET SAMPLER 

AN ASSOMMENT Of MRAUS® POMPER CAPACITORS 

300 CAPS 18 VALUES . 826 00 

MINIBOX METALIZED POLYESTER CAPACITORS 

001 ..14 1.1310 9.00/0 033 .15 1.15/10 10.00/C 
0011 .14 1.15110 9.03/C .017 . 15 1.25/10 10.00/C 
0033 11 115'10 900/c .068 . 

15 115/10 10 00/C 
0017 .14 1.15/10 9.00/C .1 . .17 1.35/10 I I.00/C 
0068 11 1.1310 9.00/C .72 _n 1.85/10 15.00/C 
01 ...14 1.15/10 9,00/C .33 ..W 2.50/10 20.00/C 

15 1.75 10 10.00/( !7 . ..b 3.W/10 24.00/C 

ELECTROLYTIC CAPACITORS 

94511E RAOMllEA03 
47 50V. 
1/500 . 

1.750V 
3350V 
4,7,350. 
4750V 
10 16V 
10.250 
10/35V 
10/50V 
7216V. 
222sV 
n/35V 
72'50V 
33'16V 
33'25V 
33 35V 
33 50V 
47 l0V 
47 16V 
47 75V 
47 35V 
47 50V 
100 10V 
100 I 6 
100.25V 
100 35V 
100 50V 
220 10V 
220 169 
720 15V 
220 319 
[20 .wV 
330'6V 
330 10V 
330:16V 
330n5V 
330'35V 
330 50V 
470 6V 
n010V. 
170'16V 
470,25V 
17035V 
470/50V 
100016V 
1000,100 
1000 16V 
1000'25V 
100035V 
72006V 
1200 10V 
2200 16V 

08 .65/10 
08 .65/10 
08 .65/10 
08 .65/10 
08 .65/10 
08 .68/10 
GO .65/10 
GO .6510 
09 .7010 
.10 .75/10 
06 67/10 
09 .70/10 

5.41/( 
341/( 
5.11/C 
54I /C 
141/C 
5.152 
5.41/C 
5.66/C 
6.122 
6.58/C 
566/C 
6.09/C 
7.192 

_17 1.0010 8.18/C 
.09 75/10 6.90C 
.10 81/10 730/C 
13 10510 9.65/C 
14 1.13110 10.41:C 
09 .71,10 6371C 
10 .81:10 747/C 
131.05/10 9.65/C 

. .11 1.13/10 10412 
15 111/10 II 16,C 
10 .77,10 6.56C 
11 .85/10 718/C 
.13 1.10/10 9.15 C 

17 1.41.10 II 85/C 
.21 1.71/10 14.55 C 
131.08/10 9.15/C 
15 1.1610 9861C 
21 1.71,10 1455/C 
15 20310 1714C 
.29 2.3510 1996.0 
14 1.11.10 9.50{ 
151.16'10 983'C 
21 146,10 1414/C 
23 18610 15.79C 

. 33 2.6,10 34.59,C 
.54 4.30 10 39 73/C 

. .15 1,21,10 1116/C 

..11 1.71110 14.55;C 

. .8 111110 15.392 
-29 2.35/10 19.96/C 
..41 3.27/10 30.16/C 

54 4.30/10 39.73/C 
22 1.9010 16502 35 1.76'10 25. 

24 116,10 16.61iC .38 3.07100 8 38 
.79 235/10 19961( .43 3.13/10 31 65 
!2 3.33/10 8.27C 18 5.42,10 90 

..60 4,81;10 44.43C 75 603,10 55 8' 
16 28610 26.48/C .13 31310 31 61, 
.47 3.33/10 28.27/C 60 1.81.10 44 4' 

54 4.30/10 36.58/C 48 5.12'10 5013 5 

Il .90.10 765C 
11 10110 76' 

.12 90 10 78. 
17 1.00/10 8 

12 .95'10 7 

.12 1.00/10 8 ' 
Il .90,10 71' 
171.00110 83 

.13 1.10/10 891 
14 1.15'10 9 Sr 
12 1.0010 8.31 

.13 1.05/10 8.7/C 

.151.1010 998/C 
17 11110 11.n/( 
12 1.00,10 8.48'C 

.141.15'10 9.56/C 
17 1,34'10 11 13'C 
19 1.57'10 12 89 C 

1310/110 9 50 ' 

.14 1.15/10 9 Sc 
17 1,3010 11 1: 
19 1.51,10 11 6s 
71 1 71,10 14 
141.1310 9_r 
17 1.30 10 11 71 
20 1.5510 13 3' 
.25 193110 16 4 
.19 2.30 10 19 7, 

.18 1.42'10 171` 
20 1 5 10 1'3 

79 7.35,10 199r 
35 779:10 23 7- 

40 3.73110 2713 
19 148 10 13 7' 
21 164:10151: 
31 115 10 72 71 

38 3 07 10 8.38 : 

.433.4310316P. 
60 1.81110 44 4/ 
.10 144 10 151. 
3124510n7'.; 
.33 2.6110 24 59 
433.43'103168t 
47 3.78'10 34 99 C 

.75 6.03/10 55.80'C 

14 WATT RESISTOR 

w ....+. 

ASSORTMENTS 

115723:.: °, .:..v. 
1/2 WATT RES4STO11 ASSORTMENTS 
wi. ..o 
RS15R .=07 r.1¡, ó.:.. m..: ñ e H.p 
esta r.,51, 1 1 1 4`::r'n1W .:: `59.90 

5990 

19.90 

BisbP Graphics s l 
12.50 

CLOCK MODULES 
11. M41D0I al 8850101r6141 1.as16 a 161201 S.swleNr w 
Wh ose.. a1d IwM 56ds uug a 1 apr 110 46.68 N a A105 

s114 St. 1.6 swan a1d w n85101 
,5,5inw .itl r.14.w a My MMIw.p dock 
IN w1003 /'Ni .2264 i1 a My au.. .d r.1na 11 tour .6d 
nM a 
n 

Mw Mm e6PN and <880 w w 441811 
1.5 w 3aar nt11r tr1a4ó .r 1r Pnaa1 Nn6 Frese 17 

mM. a.. .a emltn.w n 1w1e m w 4°6M .....N w. 
MA1002A 110 1716..4M104 t6.4 Ma6 
MA1002A SET M1.6 5.6Im,51.1111. t 5.n.10 
MA1002C 11D 24N. CMd Md.N 
MA1002C SET 6dw16.:10610.. A s...MM 

MA1003 ..91cac65s.5.6s.m6.. 
MA1010A .1 110 11 Ho. 4/61810584 MlW 
MA1010A SFT Mw.6.5.,,515.11.. t s5.n. 
MAI O10C +1 110 N Nat C6/4 MI.M 
MA1010CSET s.e.. ..,,,..,.... .. 

'10.50 
'13.95 
'10.50 
'13.95 
'24.9S 
'13.00 
'16.45 
'13.00 
'16.45 

MA1010 0d 141911 
0190 

DOUBLE DIGIT DISCOUNTS SAVE YOU EVEN MORE! 

HANDLING 
CHARGES 

S 0.00 -S 4.99... Add $2.00 
S 5.00 -524.99... Add $0.75 
S 25.00 -549.99.. , Add 50.50 
S 50.00. 599.99... Add 50.25 
5100.00 1 Up . - . No Charge 

VOLUME DISCOUNT & 
HANDLING CHARGE VOLUME 

A11 em, 1h95e o,m caamg DISCOUNT n9na./ ending ,th the sVIN. -ND may 

be combinai fa discount. F.rst -total 5 0.00 -5 24.99 NET 
oll dscoantob8 nerns o941,005,7:1;:,,6194 

.olume d0count 5822 add 
$ 

25.00 -5 99.99. Less 10°3 
rom/ 104 nordrscantoble noms. Add $ 100.00 -5499.99 . Less 15°6 
the handling charge This ,s Your 10101 

S 500.00 -5999.99. Leas 
lost. We par all sh.pp.nç a d mSaaae 
'o oddresses ,n the U S A and Canada $1000.00 L Up .. - Less 25 °o 

Odor. A.,Op'od by Phan. o. Moil 
P1M.:M;.:ü Ma11.rChar9 Ran kArnarl.ard COD Check Money Order 0 P.O- 677, Th1.1 RI., Fall., Minn. 56701 17181 681 6674 

DIGI -KEY 
CORPORATION 

Quality Electronic Components 
P.O. Ros 677 Thief River NO, MN 56701 (21$) 661.6674 

DATA B K 
fil DATA B00ß. 592 P NAT 5EM1. 
/MAR DATA BK 952 P. NAT. SEMI 
CMOS DATA BK 77 SOIT, 555 P NAT SEMI 
POWER TRANSISTORS. 151 P NAT SEMI 
MEMORY DATA BK 597 P. NAT SEMI 
MOS 151 DATA BK 713 P. NAT SEMI 
INTERFACE DATA BK, 464 P NAT 
VOLTAGE REG BK, 128 P, NAT SEMI 
LIN APPLIC BK VOl 1 432 P. NAT SCIAI 
LIN APPLIC BK VOL 7. 246 P. NAT SEMI. 
AUDIO HANDBOOK. 196 P NAT SEMI 
8080A MICRO SYS. DESIGN MAN. NAT 5E611. 

SC MP MICRO APP HANDBK NA/ SEMI 
SPECIAL FUNCTION DATA BK MAI SEMI 

CMOS I. C 278 P. SOLID STASE SCIENT.. 
SIGNETICS ANALOG MANUAL. 637 P 

91018 
90118 
90128 
90138 
90148 
90158 
90168 
90178 
90188 
90198 
90708 
90218 
90228 
90738 
90308 
90318 

MICROPROCESSOR BOOKS 
ADAM OSBORNE 

1 ^ N, I IS(OUNTABIE I 

AN INTRODUCTION 10 MICROCOMPUTERS VOL I 

BASIC CONCEPTS 90008.80 S 7 50 
AN INTRODUCTION IO MICROCOMPUTERS. VOL II 

SOME REAL PRODUCTS 90018 -ND 515.00 
8080 PROGRAMMING FOR LOGIC DESIGN 90028.90 S 7.50 
6800 PROGRAMMING FOR LOGIC DESIGN 90038 -NO S 7.50 

14 00 
54 00 
53.00 
S3.00 
13 00 
14 00 
54.00 
S300 
54.00 
54 00 
54.00 
15.00 
55.00 
13 00 
S300 
SS 95 

SAMS BOOKS 
I I UN ABI I 

CMOS COOKBOOK .. . 21398.ND 5 9.15 
THE BIG CMOS WALLCHART . 21399.ND S 2.80 
FIT CIRCUITS 21439.80 5 4 10 
IC TIMER COOKBOOK 21416 -ND 5 9 17 
PRINCIPLES B APPLIC OF INVERS B CONV. 21454.ND S 7.55 
ABUS O CAPACITORS (2ND EDIT. 1 . 20849.ND 5 4 04 
ABC'S OF INTEGRATED CIRCUIR . 70823.ND S 3 33 
ARCS OF RESISTANCE 6 RESISTORS 71126 -ND 1 3.75 
ABUS OF VOLIAGEDEPENDENT ßE5157ß5 20711-ND 1 3.09 
ACTIVEPILIER (0088000 21168 -ND 514.20 
COLLECTED BASIC CIRCUITS 20784 -110 S 5 23 
HOW TO DESIGN & USE MUITIVIBRATORS.. 21043.ND S 3.75 
HOW TO USE IC LOGIC ElEMENTS 21081.1413 S 4.70 
IC OP -AMP C000800ß 20969 -ND 512.30 
LED CIRCUITS AND PROJECTS 21006.00 S 4 99 

MOS DIGITAL IC'S 21299.ND 5 6.18 
PRACTICALSOLID.STATE CIRCUIT DESIGN .. 21018-14D S 6.18 
RC CIRCUITS . ......21332 -ND S 4.70 
RFGULAIED POWER SUPPLIES .20844 -ND S 523 
911 C0008000 20715 -ND S 346 
TRANSISTOR SPKIBKATIONS MAN. MN CD.) .11335.14 S 6.60 
TRANSISTOR SUBSITUTION HOU 116TH RD.) 21333 -NO 5 4.70 
ABUS OF FET'S 20789-ND S 2.80 
ABUS OF TRANSISTORS (3RD ED. 1 21146 -ND S 1.04 
ABC'S OF IENER DIODE5 21043ND S 3.75 
IET PRINCIPLES. MER.. & PROJECTS (28D/ 21167 -ND S 8.08 
LINEAR IC PRINC EXPER & PROMUS 21019.ND S 8.50 
MICROMINIATURE ELECTRONICS 20582 -ND S 5.46 
SEMICONDUCTOR REPLACEMENT GUIDE 2I092-ND S 3.75 
TRANSISTOR FUNDAMENTALS -A CAREFULLY PLANNED 

PROGRAMMED COURSE IN SEMICONDUCTOR THEORY 
AND CIRCUITRY 
Vo I BASIC SEMICOUO 8 CIRC PRINC. 20641 -NO S 4.99 
VOL 7 -BASIC TRANSISTOR CIRCUITS 20641.ND 1 4.99 
VOL 3 - ELECTRONIC EQUIP CIRCUITS 70643.ND S 4.99 
VOL 4 - DIGITAL & SPECIAL CIRCUITS 70644.ND S 4 99 
4 VOLUME SET 70615 -NO 518.53 

TRANSISTOR.TRANSISTOR LOGIC 20967.80 5 6.17 
TUBE SUBSTITUTION HEM (19111E011.1 71725.ND S 2 14 
SPECIAL TWIN PAK TUBE SUI PACKAGE 21227.ND S 2.80 
SOLID STATE COMPONENTS 21099 -ND s 3.75 

5 010STATE IGNITION SYSTEMS 71049'90 S 4 70 
SOI10.STATE POWER SUPPLIES & CONV 20310.90 S 3.33 
TRANSISTOR AUDIO AMPLIFIERS 20838.ND S 5.62 
TTL C0098006 71035 -ND S 8.50 
USER'S GUIDE TO TTL 21080 NO S 2 38 
'V TYPEWRITER COOKBOOK 21313.ND S 9 45 
UNDERSTANDING CMOS I C S 21129.90 S 4 70 
UNDERSTANDING IC OPERATIONAL AMPIIF. 20855 -ND S 3.75 
390ERSIANDING OSCILLATORS 70837 -ND S 4.70 
(INIQUE IC OP AMP APPLICATIONS 21163.ND 5 4 70 
HOW 10 BUY 5 USE MINI & MICROCOMPUTERS 71351 ND S 9 45 

HOW 10 PROGRAM MICROCOMPUTERS 21459,ND S 8 50 
MICROCOMPUTER PRIMER 21104.90 S 7.55 
THE 80800 BUGB00K MICROCOMPUTER 

INTERFACING PROGRAMMING 71447 ND S 945 
COMPUTER DICTIONARY (2ND EDIT I 70943 -ND S B. SO 
COMPUTER DICI S HANDBOOK 12110E011 120850 -ND SIE 53 
COMPUTERS S PROGRAMMING GUIDE FOR 

ENGIN 20950 ND 117 30 

'-4 WATT ZENER DIODES I HARDWARE 

15 13090 

1162268 330 
I852718 3.60 
185788 3.9V 
11152798 4.30 
1857308 4.7V 
185231B 5.1V 
IN52328 5.60 
1852338 6.0V 
1851348 6.25 
111523511 6.8V 
18452368 75V 
1052318 8.29 
11452388 8.7V 
IN52398 9.1V 
1N57406 10V 
1852418 11V 

11 00/C 

1N52428 12V 
IN524311 13V 
11452448 14V 
1852458 ISV 
11151168 16V 
IN5241B 11V 
IN521813 18V 
1852498 19V 
1852508 20V 
1852516 22V 
1852528 21V 
IN575J8 25V 
1N52548 27V 
11157558 2811 
1N57568 30V 
11152578 33V 

2.56 1/4 SCREW 
2.56 1/2 SCREW 
4-40 1/4 SCREW 
410 I R SCREW 
632 14 SCREW 
6-32 1,'7 SCREW 
8-32 3/8 SCREW 
8-32 5,1 SCREW 
2.56 HE% NUT 
410 HE% NUT 
432 HE% NUT 
132 HE% NUT 
NO LOCXWASHER 
NO 4 LOCKWASNER 4 

NO 61OCKWASHER 4/1 
NO 8100188 SHER 45.0 

99,C 
991C 
55/C 
60 C 

65 

FREE CATALOG 
SILICON TRANSISTORS 

MPS918 16 55 10 13 80C 130.00/86 
1.195930 16 55 10 1160/C 130.00/8 
MP577224 16 5 10 1160/C 130.0018 
686923694 16 510 1160/C 130.00/M 
M0S79074 16 5 10 1160/C 130.00/M 
MP53393 16 5 10 11601C 130.00/M 
MPS3393. 16 . 5'10 13.60/C 130.00/8 
MPS3394 16 5,10 13.601C 130.00/M 
MP53395 16 . 5'10 13 60/C 130.00/M 
16873563 .16 . 510 13.60/C 130.00/65 
MPS3565 . _16 5110 13.60/C 130.00/M 
6MS3638A - .16 35/10 13.60/C 130,00/86 
eV53640 

- 

.16 . 5,10 13.60/C 130.00/M 
MP526 

- 

1 - .16 . 5/10 13.60/C 130.00/M 
MP57643. ...16 . 5/10 13.60/C 130.00/M 
283904 .16 . 5/10 1360/C 130.03/86 
783906 16 310 13 60/C 130.00/86 
2844121 16 . 5'10 1160/C 130.03/8 
284126 16 . 010 13.60/C 130.03/114 
794101 16 5/10 13.60/C 130.03/M 
794403 16 5/10 13.60/C 130.00/M 
204110 .16 . 5/10 1160/C 130.03/M 
785067 .16 . 5'10 13.60/C 130.00/M 
285069 16 .55/10 1160/C 130.00/16 
795710 16 . S'IO 13.00/C 130.03íM 
293355 .... .90 9.20/10 85.W/C BW.03;M 
MPF107 36 3. 5;10 30.60/C 300.00/M 
285457 48 1.50/10 41.03/C 400.00/M 
MPSA13 28 2.60/10 24.03/C 230.00/M 
8412955 99 9.20/10 85.03/C 800.00/M 
TIP120 99 9.8/10 6$ 00/C 803 .00/M 

CIRCLE 91 ON FREE INFORMATION CARD 

www.americanradiohistory.com

www.americanradiohistory.com


3 

(7c 

a 

12' 

INTERN _'I,IONA ,I.EC'TIZONICS L'NLIMITED 

C. LED SALE 
TEL 

7404 

7410 

7430 

7437 

7447 

7474 

7485 

7493 

7495 
74123 

74141 
74151 

5.14 

.13 

.15 

.15 

.49 

.23 

.69 

.28 

.49 

.23 

.65 

49 

CMOS 

4002 
4006 
4007 
4009 
4011 

4014 
4019 
4021 

4022 
4023 
405'. 

.19 

.95 

.19 

.39 

.16 

.79 

.25 

.87 

.89 

.18 

.59 

2510 

2511 

2518 

2522 

MM5016 

5L-5-4025 

Dual 50 bit 

Shift Reg. 

Duel 100 bit 

Shift Reg. 

Hex 32 bit 

Shift Reg. 

Dual 132 bit 
Shift Reg. 

500/512 bit 

Shift Reg. 

Quad 25 bit 

Shift Rea. 

.95 

.95 

1.25 

.95 

.95 

.59 

LINEAR 

301m Prec. Op Amp 5.19 

3028 Volt follower .39 

3088 Prec Op Amp .49 

3118 H. Perf V Cop. .59 

34016v Pos. V Reg. .59 

5408 Power Amp 1.59 

565N Genl Purp PLL .99 

7239 Volt Reg .45 

7338 Orff Video AM .49 

739N Dual Audio Preamp .69 

1414N Dual Diff Comp. .19 

.J 
2513(caps) 
2513(L.C.) 
MM1101 
1M1103 
1702A 
MM5261 
MM5262 
F93410 

2708 

Char. Gen. 

Char. Gen. 

256 bit RAM 

If RAM 

FROM 
1K RAM 
iK RAM 

256 hit RAM 

8K ER, 

M' 108 TO -18 clear 15/51.00 

IC SOCKETS TT 

Low Profile Solder Tail 

8 pin $.16 24 pin 
14 pin .19 28 pin 
16 pin .21 40 pin 
18 pin .28 

Wire Wrap 
8 pin .45 

14 pin .49 

16 pin .55 

EX 
320 

2206 

2207 

2567 
4136 

4202 
4212 
4739 

1.19 
3.90 

1.49 

1.49 

.69 

.69 

.69 

.69 

2.95 

2.95 
.65 

.75 

4.75 
.55 

.95 

.95 

$8.95 

CI F; 

If ßfí`, CD EH 
KEYBOARD , 

iC 
r ' 

20 Keys - 2 slide switches 

3" a 3 -3/4" 51.00/3 

5.36 LINEAR ASSOR MENT 
.44 1 each of fo lowing - all functional 

.61 301M, 302X. 07M, 311N, 3400 -5. 

3400 -6, 340T 15, 380 -8, 385K. 723N. 

739N, 7418, 48M, 75453M 

$4.75 

MAN I 

WIN 2 

MAN 5 

MAN 7 

MAN 54 
MAN 66 
MAN 72 

MAN 82 
MAN 3610 
MAN 3640 
MAN 4610 
MAN 6660 
DL 10A 

DL 702 

OL 707 

DL 747 

FND 359 
FND 500 
FND 507/510 
N9N 748 

MAN 6610 

MAN 6630 

MAN 6640 

MAN 6650 
MAN 6710 
MAN 6730 
MAN 6740 
MAN 6750 
DL 338 

DL 338 

N5N 33 
HP 5082 

HP 5082 

SP425 -09 
Calc Disp 
TI 434 

.27" Red CA LHD 

.30" Red 5,7 LHD 

.27" Green CA LHD 

.27" Yellow CA LHD 

.30" Green CC RHO 

.60" Red CA LHD 

.30" Red CA LHD 

.30" Red CA LHD 

.30" Orange CA RHD 

.30" Orange CC PHD 

.40" Orange CC RHO 

.56" Orange CA RHO 

.27" Red CA LHD 

.30" Red CC LHD 

.30" Red CA RHD 

.60" Red CA LHD 

.375" Red CC RHO 

.50" Red CC RHD 

.50" Red CA RHD 

.30" Red CC RHO 

.99 

3.95 

.99 

.49 

1.19 
1.19 

.59 

.99 

.69 

.69 

.59 

.59 

.99 

.79 

.79 

1.19 

.59 

.69 

.69 

.69 

2 Dig .56" Orng CA RHD 

1 -1/2 Dig .56" Orng CA RHD 

2 Dig .56" Orng CC RHD 

1-1/2 Dig .56" Orng CC RHD 

2 Dig .56" Red CA RHO 

1 -1/2 Dig .56" Red CA RHD 

2 Dig .56" Red CA RHD 

1 -1/2 Dig .56" Red CC RHO 

Dig .17" Red CC 

Dig .17" Red CC 

Dig .17" Red CC 

Dig .11" Mag. RHD 

Dig .11" Mag. RHO 

Dig Gis Discharge 
MAN 3s on board Red 

Dig Red 

.C9 

.59 

.f9 

.59 

.69 

.59 

.69 

.59 

.29 

.49 

.39 

.39 

.49 

.69 

.79 

.49 

F:LECi'RO \IC DOOR CHIME Kl E 

NITR TI TAS 1000 
vit/MICROPROCESSOR CHIP 
PROGRAMMED TO PLAY 

24 DIFFERENT TUNES 

539.50 H1rrl.r.,1 w 

IASIS MICROCOMPUTER 
APPLICATIONS HANDBOOK 

$5.95 

5 BACK ISSUES OF ELEKTOR MAGAZINE 

containing a variety of electronic 
projects, with schematics. PC lay- 

outs, parts list. PC boards are 

available. Regular 51.50 /copy 

$4.00/5 issues 

25 26 29 30 31 

BUGBOOKS 

1 6 II- Logic, memory text 6 experiments 
$17.00 /set 

Instructors Manual (for 1 6 2) 

S 3.00 ea. 

IIA- Introduction, use of UART 

f 5.00 ea. 

V 6 VI- Experiments in Digital 8080A 
programming 6 interfacing 

$ 9.50 ea. 
19.00 /set 

555 - Timer applications, experiments 
f 6.95 ea. 

CMOS - Designers primer and handbook 

S 6.00 ea. 

SK10 - E 6 L Solderless Breadboard 
516.50 ea. 

PLASTIC CASES 

VERO - dark and light gray 

nominal 0.D. 

2514F 2 "x4"xl" $4.34 
2516G 2 "x4 "x1.6" 4.90 

2518H 2.6 "x 4.7"x1.6" 5.48 

2520J 3.2 "x6 "x2" 6.24 

2522K 4.3 "47.4 "x2.4" 8.28 

2755G 2.6 "44.7 "42.6" 6.74 

2760D 4.3 "x7.4 "x2.4" 

(w/ handle /stand) 10.78 

2525F 2.8 "45.4 "x2.4" 
(ventilated) 5.40 

HAMMOND - blue 

1591C 2.6 "x4.8 "xl.6" 2.65 

METAL FILM RESISTORS 
lt. 1 /4w. 50 PPM/4C 

Standard Decide Values 10.5 - 464K 

Qty. Ea. Min 10 /value Min 100 /value 
1 -99 5.20 8.15 
100 -999 .20 .10 59.00 /100 
1000- 8.00/100 

PRECISION RESISTOR PACKAGE 

Metal Film It 1/4 watt 

Starter Kit-- 2ea. 60 values 

120 Resistors 10.5 ohm- 464K 

$14.95 

Supplied in 15 Drawer 60 Comp. 

Cabinet - $26.50 $2.00 Sh. 

CERAMIC DISC CAPACITORS - 50V 

1pf 22pf 56pf 120pf 270pf 820pf .022uf 
Spf 27pí 68pf 150pf 390pf .001uf .030u1 

7pf 33pf 82pf 180pf 470pf .0047uf .OSOuf 

lOpf 47pf 100pf 220pf 600pf .Oluf 

0 -10 per value..$.10ea 10 -up per value f.OSea 
10 -up per value $.05ea 

CAPACITOR KIT - ceramic disc 

50V, 24 values, 10 capacitors each 
1pf 33pf 82pí 220pf 820pf .022uf 

Spf 47pf 1008f 270pf .001uf .030uf 
lOpf S6pf 150pf 470pf .0047uf .050uf 

22pf 68pf 180pf 600pf .Oluf .10 
capacitors only...$11.95 

Packeged in 15 drawer, 60 compartment 
cabinet....519.95 plus $2.00 shipping 

REGULATED POWER SUPPLY 

Plus I minus 5V, 12V and ISV. 

Uses 3 LM340T and 3 LM320T 
regulators, 1157/298 CT transformer 
plus PC board capacitors 6 diodes. 
All parts. schematic, instructions 

PS -29 S12.95 51.00 Shppng 

UNIVERSAL s; 
BREADBOARD 

Silver placed copper circuits 
fits any IC and related 

components. 2 triple rows of 

27 holes for DIP. 3- 3/16 "x5 -1/16" 
$1.00 

I C BREADBOARD 

BEZELS - with red filters 

140 -2 cut -out 1.125" x 2.375" 
max .062" panel thickness $1.75 

140 -4 cut -out 1.160" x 4.375" 
ma. .125" panel thickness 52.75 

ELECTRONIC BUZZER 

Miniature, Solid State 
6V 15ma (4 -9V oper.) $1.69 ea. 

12V 15ma (8 -20V oper.) $1.69 ea. 

01ODES 

Silicon SW diode assorted 400 m 5.05ea 
1N4148 (18914) Silicon diode 400 m .10 

1113064 Silicon SW diode 400 m .10 

1114006 Silicon rect. diode 600V 400m .10 

Zener diode 400 m - 2.4V. 3.6V, 5.10. 
6.5V, 6.80, 10V. 120, 14.5, 15V, 120V .15 

Germanium diode 400 m .08 

Silver plated copper circuits 
holds 5 - 16 pin DIP IC's and 

interconnection holes. $1.00 

Carbon Film Fesistors 5t 1 /4w, 1 /2w 

Qty. Ea. Min 10 /value Min 100 /value 
1 -99 $.10 5.05 
100 -999 .10 .04 53.00 /100 
1000- 2.50/100 

TANTALUM CAPACITORS - solid dipped 
.1u/35V $.20 6.8/6 $.25 15/50 5.40 

.22/35 .20 6.9/16 .25 22/16 .40 

.33/35 .20 6.8/50 .30 33/10 .50 

1/35 .20 10/16 .30 47/6 .50 

2.2/20 .25 10/25 .35 47/25 .55 

2.2/35 .25 10/50 .35 56/6 .65 

3.3/35 .25 15/10 .35 150/15 1.25 

4.7/16 .25 15/20 .35 

BIMBOARD - BREADBOARD KIT 

f I 

Solderless breadboard section has 

94 breadboard strips of 5 sockets 

each. 2 bus strips of 40 sockets 

each. Component bracket for switches 

laps etc., accepts leads .01" to 

.035" diameter. 511.95 ea. 

RESISTOR PACKAGE 

Carbon Film 5% 1 /4w or 1 /2w 

Usage Evaluated Assortment 

5 to 20 ea of 44 values. 
$12.95 

Supplied in 15 Drawer 60 Comp. 

Cabinet. $22.95 $2.00 Sh. 

TANTALUM CAPACITOR KIT 

solid dipped, 12 values, 5 each 

.1uf /358 2.2/35 10/25 33/10 

.33/35 4.7/16 15/20 47/25 

1/35 6.8/16 22/16 56/6 

capacitors only $14.95 
supplied in styrene utility 

box..... $19.95 

RESISTOR PACKAGE 

Carbon Film 5% 1/4 w or 1/2 w 

15 ea. of 12 values: 

100, 220. 470. 1K, 1.5K, 3.3K 
4.7K 6.8K, 10K, 33K, 100K. 1M. 

55.45 

CLOCK KIT - Mark I 

6 digit clock kit with one PC 

board. Accommodates MM5314 

clock chip and 6 FND 359 displays 

contains all components except 

transformer. Includes 3 switches. 

Board has terminals for remote 

displays. $10.95 

with 120/300 ma transformer 

$13.95 

T RA NSI5TO Rt 

2X1132 PNP Gen Purp. Apl TO.S S .69 

2N22184 NPN Low Power Trans TO -5 .69 

2X22226 NPN Low Power Trans 00 -18 .29 

2112223 NPN Low Power Trans. TO -5 .69 

2X2369 NPN Low Power Trans TO -S .29 

2112904 PNP Low Power Trans TO -5 .49 

252905A PNP Low Power Trans TO -5 .76 

253227 NPN Low Power Trans TO -18 .69 

2X3904 NPN Low Power Trans TO -92 .17 

2113906 PNP Low Power Trans TO -92 .17 

SCA 13572 NPN Pwr Trans - 200V TO -5 1.75 

TRIMPOT - 25 turn 

Bourns - Cermet 3299W 
PC Mount, vert. adj. 

2K, 10K, 20K $1.75 ea 

PC BOARDS - for use 

MAGAZINE PROJECTS 

ELEKTOR 432 Dec 77 

music synthesiser (E25 -31) 
CPU - SC /MP 

UHF TV modulator 
microphone preamp 
ANALOG FREQ. METER 
heating controller 
MI reflex receiver 

sensitive lightmeter 

stylus balance (E12) 

signal generator (E24) 
knotted handkerchief (E27/28) 

ELEKTOR 431 Nov 77 

music synthesiser 
CCIR TV pattern generator 
video biofeed back 

display generator 
alpha amplifier 

electrometer 
sensors for electometer 
magnetiser 
CPU -SC /MP 
RAM -1 /0 

SC /MP Board 
model car track (E24 -E30) 

transmitter power supply 

chassis 
ELEKTOR 420 Oct 77 

CCIR TV pattern generator (E29) 

infrared transmitter 
ioniser 
Kirlian camera (set) 4523, 

model car track (E24- 26.29) 

infrared receiver 
multiplex decoder 

ELEKTOR 429 Sept 17 

FM intercom 
music synthesiser (E25,26) 

interface recel ver 
power supply 
keyboard divider(1 ocatave) 

logarithrimic timer 
CCIR TV test pattern generator 
model car track (E24 -26) 

motor speed control 
prOptester 

with ELEKTOR MAGAZINE PROJECTS 

S 1.50 

9724 -1 7.45 

9851a 18.80 

9864 2.95 

9866 1.30 

9869 2.40 

9877 7.05 

9880 1.85 

9886 1.30 

9343 1.05 

9765 1.10 

9830 .45 

1.50 

9723 -1 18.35 

9800 -3 5.65 

9825 -1 5.60 

9825 -2 4.60 

9826 -1 1.50 

9826 -2 1.40 

9827 1.45 

9646 -1 12.70 

9846 -2 3.95 

9218 2.20 

9850 6.35 
1.50 

9800 -2 7.35 

9822 5.55 

9823 6.60 

9831 5.00 

9848 -1 1.80 

9848 -2 1.90 
1.50 

9359 10.75 

9721 -2 2.80 
9721 -3 9.15 

9721 -4 1.70 

9797 3.35 

9800 -1 13.10 

9829 -1 1.20 

9829 -2 3.45 

VECTOR BOARD - Phenolic 

169P44 -062 (.1 "spacing .42" dia.) 

4 -1/4" x 4 -1/2" x .0625 "...51.15 ea. 

TRIMPOT - Single Turn 
Mepco - Cermet 8014 
.5w, 100 PPM / °C 205 
500 olvi. 2K, 10K. FSK, 50K, 
100K. 500K, 1M. $.75 ea. 

.69/10- 

COMPLETE SATISFACTION GUARANTEED. SHIPMENT TO US AND CANADA PREPAID 

UNLESS INDICATED OTHERWISE. OTHER COUNTRIES ADD 10% - EXCESS REFUNDED. 

ORDERS SHIPPED IN 3 WORKING DAYS FROM RECEIPT. MINIMUM ORDER 510.00 

CALIFORNIA RESIDENTS ADD SALES TAX. MINIMUM COD OR CHARGE ORDER $15.00 

INTERNATIONAL ELECTRONICS UNLIMITED 
VILLAGE SQUARE, P.U. BOX 449. CARMEL VALLEY, CA 93924 USA 

TELEPHONE 411369 -3171 
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MS 1S MINISCOPE 
with Rechargeable 

wm>rvrw+..,r 
;y1 ' 

I ' tl r4! 

15 megahertz bandwidth. 
External and internal 
Time base - .1 microsec. 
settings. -3 %. 
Battery or line operation. 
Automatic & line sync 
Power consumption 
Vertical Gain - .01 to 50 
Viewin area 1.1" o 1.35 ". 9 
Case size 2.7"H o 6.4 "W 
Parts 8 Labor guaranteed l year 
0 to 1, 10 meo probe 

Leather carrying case 

PROBE 1C with the purchase 

the MENTION of this 

$289 
Batteries & 

... 

. 
... 

trigger. 
to 0.5 

modes. 
< 15 watts. 

Vldiv - 12 settings 

x 7.5 "D, 3 pounds. 

of 

MAGAZINE 

Charger Unit 

" 

- W 

.. ... 

Sec /div - 21 

t 3 %. 

$21.50 
530.00 

SCOPE and 

NEW VOLKSMETERS! 
With LCD DiSplay- 
Excellent Readability in Direct Sunlight! 

5103582`` 

f 
lig 

SC-S FM-7 
With With 
Rechargeable Rechargeable 
Batterkw8 Batteries& 
Charger Charger - 

Unu $89 unit $195 

Features Indude. B sin the Mw ILS SL 5 Pres.br the range of By 9 B 

the FM-7 Frequency Meter. which is 10 Hz to m MHz. may be extended 
to 512 MHz (the upper VHF I UHF frequency bands). The F1,17 un. 
Tires an LED readout, pruvrmg 7drgn resolutan The FM -7 can be 

calibrated to an accuracy of 0.0°001 % The SC -5 accurate m one 
pal per mason. Each unn has 30 mlavolls se sit Ty Is balmy 
powered and has a charger unit included. Dimension I h e I 9 

Hr2.7 Wr3.9 D The units may beds obtained paratelo at sa 
Frequency Duo Pans V Labor guaranteed 1 year 

Tot stand option s 3.50 
ILoathe $1500 

x4.9 35 
11 )e ® MODEL IItafO 

0 VAC kMG 100 MD LM -300 LM-350 AC.eA q, 
Full three digits t0 DOrA 1 

$125.00* 
3'/2 digits 

01 $99.50° ® u 

cpPCIFICATIONa 

FEATURES 

Measures DC volts. AC volts. 
ohms and current. 

Automatic poWrdy. Decimal 
and overload indication. 

No zero adjustment and no full 
scale ohms adjust 

Large LCD display for easy 
reading without interpolation 

Sae 1.9" H x 2.7. W o 4.0 "D 
parts and labor ranteed for u a 
one year 

9 

n Nw =, . «. , 
LED, MG 10A 

List $72.00 i 
Perfectly Delanced, fluorescent 
lighting meescent g 0 wl 

pron. 
tannai 

light For i eCiSioI & agnih t 

ates me cast motor me ahaVC. inst. s 

sdrObter lens 42- nacn .44"' 

S 
Ear an o 

rohn 495 ¿!; 

G' 

r~ 
..s neat ,°w 

'PT.'''. 
w 
Ire a.. x. ";:_,:,:77,"' a.ee x. ,. m. w °r 

m 

10+ 

IA 

..x 

'°0M 

°°""'~ a°"'+° .r n ++ 

, .. ; °. " °.q w, - .duce,,. 1.m. 1..s..,.. 

Tin Stand Option. add 83.50 
Leather Case $ 16.00 

30h 
hours 

Batls.BCnarger 512.00 
Standard AA -axe batteries provide up to 20 hours of operation 
Net hargaabte NiCad batteries and charger malt available as optional equipment _ Batteries not included 

8ó03n r 

11611 PC rotePlica 22/41 cool- 
15fi ctis petted Solder eyelets lais 

gola ß.45 
1164/ -3 PC recept cle 22/44 cool 

156 tits Wire Wrap t a i l s gold 54.49 

8.í0g 
Bus P.C. Edge Connectors 

11681 DIP solder tails an 140 spaced 
rows for ALTAIR mother boards Fits 

dia nines, gold $7.35 
11681 -1 025" sq. 3 wrap lengths 
posts i 62 long) on 250 spaced rows. 
gold WOO 
11681,2 025"5 )wrap length posts q g Pd 
422 long) on 250 spaced rows tor wrap- 

for &fords. gam 
Sather for iMSn' 

i8ä5 
e6eí3 Plerceo solder eyelet ions. gold 

8735 

Plugboards 
¡"eclot 

G: lap moan. 
ter 

Wia tmusn ARD OR 

wrngsa mown Com 
MIC110U5 9Vm...toe 

era gs°r COMPUTERS Y 

6,0ma pass 5eae+lm 2 ounce 

capper. swan pair a.° 038 dame- 

swminla adsr,sr.,ns,.sw1 ' 
nctrCPU.. uawn xcweow mm 
nronte ' 

remotes. ~in loo le n 
ews, en "In centers mill 250 raw spxnq. 

acres pal 'molar Nee, a or mourns 1mrp 
aow°us merconnecl,ms to sealer molar mesa -r 

} 'i J I 
a 

3 

s 

3662 

$7.65 
3652 -2 

pattern 
Epoxy 

pin con. 

.. 

"' ' "' 
w 

6.5 "X4.5' 

9.6 "x4.5" 
11.4 
piugboards 

Glass 1/16" 
spaced .156 

C li 
- 

8800V 3677 9 6" x 4.5' 
Universal MID r processor 3682 9.6"X4.5" 4!10.90 
lu board, use with 5.100 bus Corn- $10.97 sD" 

Ale a with heat Sink 8 hardware 5.3" o 3677 -2 6.5" x 4.5" 
10 x t / 16 3682 -2 6.5" X 4.5" 

1-4 5 -9 10.24 59.81 $9.74 
319.95 S17.95 515.96 Hi-Density Dual -In -Line Y 

8801.1 Plugboard for Wire Wrap Gen. Purpose D.I.P. 

Same as 8800V except plain: less power with Power & Grd. Bus Boards with Bus Pattern 

buses S heal sink Epoxy Glass 1/16" 44 for Solder or Wire Wrap. P 

1 -! 5 -9 10 -24 pin con. spaced .156 Epoxy Glass 1/16" 44 IC's 

814.95 513.46 S11 96 pin con. spaced .156 44 

iawÿse mom moats thou «IronswalNnm 
x,w, pun up. wroaring tearooms Pf1Cu: 
ure. arms +5v Ana GNOnO San, new,avp 
AMON Current raft,are per MlL.sto.n5 + ion 
eke $29.50 wa8M=w"r °' rxsn,MSA, 8080 ure ese,panper Opera 

i, 
1/16 BOARD 

-- 

w, .042 dia holes on 
0.1 spacing for IC's 

Phenolic 
PART NO SIZE PRICE 

64P44- 062XXP 4.5 x 6.5" $ 1.49 
169P44- 062XXP 4.5 x 17" $ 3.51 
Epoxy Glass 

PART NO. SIZE PRICE 
64P44 -062 4.5 x 6.5" S 1 .70 
84P44-062 4.5 x 8.5" 5 2.10 

169P44.062 4.5 x 17" 5 4.30 
169P84 -062 8.5 x 17' 5 6.39 

E LL ,l` L /r Pi so 
wrap. 

n"° 'Sw'"0n °25-"''''°"'' ""l wan two 

FOUR TIMES FASTER 1Op 0O°1° 
'~r-- w°-~w'° - °I28°: 

2708 
8 K 450 ns 

14 & 16 PIN 

3 LEVEL 

WIRE WRAP 

SOCKETS 

11 14 -T3 100 for 11 11 $30.00 
16 -T3 100 for 

$ $30.00 
50 of ea. for $32.00 

PIBpaT 

re+w =h "a: °Walt. 
$24.50 EPROM RO M -S". 575.00 

'j NO IPPIHG rue FACTORY PRIME 
NO PRECUTTING' RuaeMrllouu 
SPOOLFEDrsas Wuaw pawn merlon 

Baer rop0n°e1°.r.n nesi3íe wrote ienpMaernw o°ri uSw°. in tsr WLITEN.WRAP 211 ex .ir 1 -9 $12 .00 
en WIRE where 

Mamie re e° o" 10.24 $11.50 INSULATED mm r a O0' 
SPOOLS 

m 
°'r°maxim ,, 

n 

,,. o,~ w , wseE 10o Spools 

2a 7B hp' eat W2e Cert t b . 
w.. ~ ° " °' "` wrsr ".p' Warn wish."' .'" 

25 + Call for Price 
ACE All- for fast, 
Circuit plug -in 
Evaluator and testing 
Just plug in any compoeente with 
connect with solid wire up to 2404, 

Ace tee We a 
aur se- Vero c..."' ewe 

!°Faust 728 ,teas 2 

zos roosem 872 8f ió8 8 

(all 1032 12114 5 2 

Ili laaeml 1224 12 04 B 

2u lessen. I neo le 114'8 10 

227 lrsem l z 12 27 (14- 2e 

2x lesrm, 304e 36 u4a 36 

_. .,.. ... .._ .. 

solderless, Model 37 LIQUID CRYSTAL DIGITAL` 
circuit building 236 CLOCK-CALENDAR 

For Auto, Moms, Office 
leads to .032' die. Inter, r '- t small In size (2x21Sx9S1 
Assembled Medalato0l w' ¡ Push button for seconds release for date. 

M: .ear era °. 
n I up 

kr 
sided tape or VELCRO,lncludedeil 

"sr 3M douDla 

1. 4- 9/,6,51/1, 8ee5 
`1171 

2 MODELS AVAILABLE: 
41/16451/18 Me5 

i LC0101 portable model Nn On sell<On,InW 
r 7 Ness r3 OPIUM. for better than yeti! 

49 /tfi x> 34 95 LC0.102, rum on 12 Volt system and le back- 

ú-v2.7 -ve se is gored. 

8,9 5915 
soot color LCA.rea $34.95.. your choice 

101 sou n.M 
.. .. .:,r 1.,, .......... er $2.00 

,. 

.. 

r Ë¿ 

a 
4.. 

- .-- _._...__. 

8 pin 
10 pin 
16 pin 
16 pin 
18 pin 
22 pin 
24 Pin 
2e pin 
36 pin 
40 pin 

3 LEVEL 
GOLD WIRE 
WRAP SOCKETS 

1.24 25.49 50.99 

.47 .42 .37 

.45 .41 .37 

.43 .42 .40 

.43 .42 .40 

.75 .68 .62 
1.00 .97 .95 
1.00 .94 .75 
1.09 .98 .84 
1.59 145 1.30 
1.49 1.39 1.29 

Price Breakthrough! 
9 

$1795 

12 ye 11 MA1003 
JJ 

CAR CLOCK ' 
Bright Green Fluorescent Display Crys- 
tat Time Base Assembled. just add 
Switches and t 2 VDC. 

SPECIAL 
-`14CS2 100 for 51400 

lieV 
MICRO -KLIP 

for .042 dice. holes 

142 -boards kg. 100nI S .50 ( 
142.1 pkg. 

1000 . ...511.00 
P -149 hand installing I 

1001 S 2.03 

V.3._3 Q ..8" LED ALARM CLOCK 

Q j 
12 hr. LED Alarm Clock uses 3l /r 

- jellgd 8" LED Display with AM /PM 
Indicators and colons. Direct drive. 
PIN to PIN interface with Sl998A 

.. I.C. Just add switches, AC Supply 
Alarm. Display and I Only -'- 

, - - $7.95 or 2/$15.00 

s °° -.16CSZ 10o for 18 
_ 14 pin CS210 for .2.° 

- le Pie CS2 8 tor °2 
These low cost DIP sockets will accept 
both standard width plugs and chips. 
For use with chips. the 5005555 Oiler a low 
prof s height of only .125 above the board. 
These sockets are end slackable. 

-/'#4 
WRAP POST 

for .042 dia. holes 
(all boards on this page) 

T-44 pkg. 100 ..S 2.28 

T-44 
pkg. 

514 OD 

A13 hand installing 
tool f 2.80 jsend 

PRIORITY ONE ELECTRONICS 24 PIN DIP PLUGS 

WITH COVERS 

.4 

31 $1.00fi 
401 $10.00 

M // ' ,, 10031 S Woodley Ave Sepulveda CA. 91343 `* 
Terms: VISA, MC. BAC. check, Money Order, C.O.D., U.S. Funds Only CA residents add 6% sales tax. Mini- Y Y 

mum order $10.00. Orders less than $75 00 include 10% shipping and handling. excess refunded. Just in case 

... please include your phone no. "Sorry, no over the counter soles" Good thee Jun 15, 1978 

hone orders welcome 213 893 -8202 OEM and lnstltuhonal Inquiries for our latest brochure. phone 
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600 MHZ. FREQUENCY COUNTER 
±0.1 PPM TCXO 

O PTO-8000.1 

OPTO -8000 

n 

rsi innar 

This new instrument has taken a giant step in 
front of the multitude of counters now available. 
The Opto- 8000.1 boasts a combination of fea- 
tures and specifications not found in units cost- 
ing several times its price. Accuracy of ±0.1 
PPM or better - Guaranteed - with a 
factory- adjusted, sealed TCXO (Temperature 
Compensated Xtal Oscillator). Even kits re- 
quire no adjustment for guaranteed accu- 
racy! Built -in, selectable -step attenuator, rug- 
ged and attractive, black anodized aluminum 
case (.090" thick aluminum) with tilt bail. 50 
Ohm and 1 Megohm inputs, both with amplifier 
circuits for super sensitivity and both 
diode /overload protected. Front panel in- 
cludes "Lead Zero Blanking Control" and a 
gate period indicator LED. AC and DC 
power cords with plugs included. 

OPTOELECTRONICS, INC. 
5821 NE 14 Avenue 
Ft. Lauderdale, FL 33334 
Phones: (305) 771 -2050 771 -2051 
Phone orders accepted 6 days, until 7 p.m. 

SPECIFICATIONS: 
Time Base -TCXO -0.1 PPM GUARANTEED! 
Frequency Range -10 Hz to 600 MHz 
Resolution -1 Hz to 60 MHz; 10 Hz to 600 MHz 
Decimal Point- Automatic 
All IC's socketed (kits and factory- wired) 
Display -8 digit LED 
Gate Times -1 second and 1/10 second 
Selectable Input Attenuation -X1, X10, XI00 
Input Connectors Type -BNC 
Approximate Size -3 "h x 71/2 "w x 61/2"d ' d 

Approximate Weight -21 pounds 
Cabinet -black anodized aluminum (.09C" thickness) 
Input Power -9 -15 VDC, 115 VAC 50/60 Hz 

or internal batteries 
OPTO- 8000.1 Factory Wired 
OPTO- 8000.1K Kit 

$299.95 
$249.95 

ACCESSORIES: 
Battery -Pack Option -Internal Ni -Cad Batteries and charging unit 

$19.95 
Probes: P- 100 -DC Probe, may also be used with scope $13.95 

P- 101 -LO -Pass Probe, very useful at audio frequencies 
$16.95 

P- 102 -High Impedence Probe, ideal general purpose 
usage $16.95 

VHF RF Pick -Up Antenna -Rubber Duck w /BNC #Duck -4H $12.50 
Right Angle BNC adapter #RA -BNC $ 2.95 

FC -50 - Opto -8000 Conversion Kits: 
Owners of FC -50 counters with #PSL -650 Prescaler can use 
this kit to convert their units to the Cpto -8000 style case, includ- 
ing most of the features. 

FC -50 - Opto -8000 Kit $59.95 
*FC -50 - Opto -8000F Factory Update $99.95 

FC -50 - Opto- 8000.1 (w /TCXO) Kit $109.95 
*FC -50 - Opto- 8000.1F Factory Update $149.95 
*Units returned for factory update must be completely as- 
sembled and operational 

TERMS: Orders to U.S. and Canada, add 5% to maximum of $10.00 per order 
for shipping, handling and insurance. To all other countries, add 10% of total or- 
der. Florida residents add 4% state tax. C.O.D. fee: $1.00. Personal checks must 
clear before merchandise is shipped. 
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MINI MINI TOGGLE 
EXTRA SMALL D.P.D.T. 
3A 125VAC CONTACTS 

each $1,50 

8 10. 

100 4105. '- °d°al Sit! 

.. . 

°"' 

ACTUAL SIZE 

$1.35 10.512 
C s K #7103 
Single pole double throw 
center off (3 position) 
toggle switch 11`ILCIJI Q@ LEI L QQ K 

1 /BWATT RESISTORS/ 
10 ea. -390, 1.8k, 3.9k, 6.8k, 11k 

43k, 68k, 240k - 5 percent toi. 

80 FOR 4 

non 40374 
t\ 

250V 2A NPN 1066 
FINER TRANSISTOR MOIN1ED ON A ` 
FACTORY ASSEMBLED HEAT SINK - 
(.8 WATTS a AMBIENT OF 25C 

$.75 ea. 10 for $6 

BISTABLE RELAY 
5PDT 

I AMP WATT DC CONTACTS L 9 5 
LONG LIFE (1 X 10g) OPER. ea . 
HIGH SPEED (500 HZ) 

HERMETICALLY SEALED 3/8X3/8%3/411 

2A 
1 
50V bridge 39/ea 

ultra sensitive relay 
Single pole novelly 
open dry reed relay. 
Unbelievable serlei- 

tivi /.1800 ohs coil 
with 9 wit pull-in 
(that's less than l 

.) A TIL gate 
will drive many of 

+ 
these- A CHM buffer 

11 directly actuate e r", this nifty relay.... 
as ,Iri 

IBM. $2.95 ea. 
. but I w 

,1 
available 

ELEC -TROL 12 vdc 
REED RELAY 440 

`l1 

Tk 

t:i -:':' tY i COI I 

iF 

3 
t d 

-101 " -r naoa 
PICTURE IS APPROXIMATION, RELAY HAS 
FOUR PINS ON ONE END AND TWO ON OTHER, 
PINS ARE SPACED .1" X I ". 1 /2A CONTACTS. 

$1.75 ea.-ten $15 

-SUPER SPECIALS '' 
DIAC 27 TRIGGER DOE .20 
PULSE XFMR. 1/1 TOROID- ENCASED .25 
,00t1FD. 3600VDC PHDTO FLASH CAP. 7.990 

SP425 SPERRY 9 digit 1" HP 
multiplexed 7 seg. 1.25 

MM5369 time baseosc. chip 1.75 
T.V. crystal for above 1.75 
1101A 256 x 1 MOS RAM .59 
93410 256 x 1 45N8 RAM . . . .85 
75451 peripheral driver . . 40 
7402 TTL nor gate 16 
7430 TIT nand gate 14 
CERAMIC FILTER 10.7 MHz. . . 1 20 
MM5058 1024 bit static SR . 1 50 
UÁ715 60MHz. op -amp . . . . 1 20 
745206 256 x 1 45NS RAM . . . 90 
78L2.6 2.6V T092 .IA + regul. 29 

78L6.2 b. °V 29 

78L12 
15V " " " 29 

78M05 5V tab .5A + regul. 59 
78MG 4 term. adj. .5A + reg. 1 29 

79MG " " " u - reg. 1 39 
7805T tab IA 5v regul 89 
7812 to -3 IA +12V regul. 59 

POTTER 
BRUMFIELD 

nib 

Type KHP Relay 
4 PDT 3A Contacts 

24VDC COIL 
650 ohms 

I20VAC 
10.5MA 

$1.60 ea 

i 9 
' -: -T 

4, ' 
¡lop Id 

t 

rl 
i 

/l \ _- 
I 
C, 

11 

¿, n A 
,,''F '-u .i 

DIP , 
s 

I 

TRIMMER 
12 TURN 1/4X1/4 X1/4 

5K or 2055 only 
mfg. DALE 

$ 50 / \ 
FOR Y A 

7 ms 
lT 171 ,, 11011 40536 

- 
4SPERRY 9 DIGIT PLASMA DISPLAY, CattIti r 2A 400V TRIAL 

CATHCCES, 1/4" HIGH DIGITS- " I FAC10RY ASGEP1BT.en in 
Cí98880 IC DRIVER FOR "NIXIE" ABOVE / HEAT SINK READY TO 
DISPLAYS 0123456789A5CdEF WITH 0 -15 TO 5 ' PUT IN YOUR CIRCUIT BD. 
BINARY INPUT 

DISPLAY or IC $1.50 BOTH$2.75 $.90 ea. 10 for $1.50 

TOLL -FREE TELEPHONE SERVICE 
24 HOURSADAY 7 DAYS AWEEK 
$15 minimum NOTE 

. a =mac v 

svi ssa saes 94... 

liki order To order by phone 

A DIAL: 800 423 2355 EXT 307 'lit 
Any Time Day or Night (Cal forma Residents Please Dal 800 232 21 75( 

PHONE ORDERS CAN ONLY BE CHARGED TO MASTER CHARGE OR VISA /BANKAMERICARD 

PO BOX 41778 Money back guarantee- 55 minimum order. 
we Poy post on orders for $10 or more. All 
payment most be D.S. Foreign orders mass/ Include se Sacramento Ca. po BAC & MC are 

95841 
not prepaid orders and hipping is added 

916 334 2161 4811 MYRTLE AVE BR I3YLDfl 
ELECTROr1ICS 

BANNAMERICARO 
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F 
WIREWRAP 

PRECUT WIRE WIRE WRAP SOCKETS 

Why buy wire on rolls? 
1_9 10 -24 2599 100 -249 250-999 1K -5K 

8pin' 41 3a 35 .31 29 27 

PRECUT & STRIPPED WIRE IS ld pin .42 .39 36 32 .29 27 
18 pin' .46 43 .39 35 32 30 

Fast - No more cutting & stripping by hand lapin' 63 5e .54 47 .44 41 

Reliable - Good, clean, uniform strip 20 pin .84 .79 31 .63 .59 54 

Economical - Cheaper than using bulk wire 
22 pin 1.30 320 130 95 90 Be 

24 pin 21 54 38 88 24 59 

Precut Wire Bulk Wire 29 on 1.25 135 108 95 89 82 
40 pin Lab 1.55 1.42 325 115 1.09 

100 pos of 3" at $.e2 3ve /11. 50 It roll al $1 99 ao /1t' Gold 3 -level Closed Entry Sockets 
100 pos of 6" at 1.06 = 2e/ft 100 It roll at 2 95 = 3e /8. 
Wire Kit 1 at $6.05 21/3e/0. End 6 Sitla 5:eckeDle Al, prices include got" 

Tin sockets and 2 -level sockets available 

43o Kynar stripped 1' on acheed Lengths are overall WIRE WRAP TOOLS 
Colors: Red, Blue. Green,Yellow,Black,Orange.White 
Wire packaged in plastic bags. Add 256 /length for tubes. 

100 3.0 1000 5 
A 

21^ in .78 240 4.30/K 369/K 
3 n 82 250 4.71/5 4.22/K 
31 In .$O 2 BO 5.12/K 4.55/K 

A 

4 in 90 100 552/5 4.88 /K 

4'/, in. 94 3.21 593/K 521 9 
5 in 98 3.42 834/5 5.52/K 
5',11n 1.02 3.85 8.75/5 5.86 /K 

$34.95 
8 in. 1.08 3.85 7.16/K 6.19 /K 

HOBBY WRAP 
6'S in 1 15 4.05 7.57/5 652/K Model BW 630 
7 in 120 4.25 7.98/5 6.95 /K 

7'r: in. 1.25 4.45 8.39/5 7.18/K With Free Wire Kit 1 

8 in. 1.29 4.85 5.80 /5 7.53/K (,$6,95 Value) 

8'11 

in. 
1.32 4.85 9.21/5 7.84/5 

9 1.38 5.05 9.62/1( 6.17 /K Batteries &Char Charger S 7 1 00 9 
919 in. 140 5.25 10.03/K 8.50/5 WSU 30 Hand Wrap- Unwrap Strip Tool 5.95 
to in 145 5.51 1044/5 e.831K WSU 30M. for Modified Wrap 6.95 

A001. in l; 81 82.5 669 BT 30 Extra Bit 2.95 

WIRE KITS INTERCONNECT CABLES 
Rlboon cable connectors for connecting boards to 

front panels. or board to board. 

a 1 Was 2 $19.95 

250 3" 100 4. 250 2.' 250 4'i 250 6'- 
SINGLE ENDED DOUBLE ENDED 

250 3'1,' 100 5" 500 3" 250 5" 100 6 14 pin 16 pin 24 pin 14 pin 18 pin 24 pia 
100 4' 100 6" 500 3'i" 100 5' :" 100 7' 

500 4" 1 250 h. Roll Bulk 8' 1.24 1.34 2.05 2.24 2.45 3.37 

Choose One Color 
12" 133 1.44 2.24 2.33 2.55 3.92 
24" 1.52 185 2.63 2.52 2.76 4.31 

or Assortment 48" 191 2.06 340 291 317 508 

Ordering 
and Orders under 525 antl COD's. add $2 PAGE DIGITAL 

ELECTRONICS All others, shipped Ppd in U.S. via UPS 
For Blue Label (Air) or 1st Class, add $1 

135 E. Chestnut Street 4A We accept Visa & Mastercharge 

Monrovia, California 91016 Most orders shipped same day 

NIP 
Phone (213) 357 -5005 Dealer Inquiries Invited 

CIRCLE 3 ON FREE INFORMATION CARD 
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The Tarbell Cassette Interface 
Plugs directly into your IMSAI or ALTAIR* 
Fastest transfer rate: 187 (standard) to 540 
bytes /second 
Extremely Reliable - Phase encoded (self - 
clocking) 
4 Extra Status Lines, 4 Extra Control Lines 

37 -page manual included 

Device Code Selectable by DIP -switch 
Capable of Generating Kansas City tapes 
also 
No modification required on audio cassette 
recorder 
Complete kit $120, Assembled $175, Manual 
$4 

TARBELL ELECTRONICS 
20620 S. Leapwood Ave., Suite P, Carson, Ca. 90746 

(213) 538 -4251 

California residents please add 6% sales tax 

'ALTAIR is a trademarkltradename of MITS, INC. 
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C 0 T. M. 

ELECTRONICS 

$1,000,000 SURPLUS SALE 
6 Position. 5 Gang 
LOW LOSS ROTARY SWITCH! 

A beautiful switch. 3 
widely spaced wafers afford 
afford many interesting 
switching combinations. 
As two of the wafers are 
doub e sided you get a 

total of 5 rotary switches. 
1%" dia., 4'4" long. 'G" 
shaft. 3000 in stock. 
15 Oz I J082SW. 

-Snap-it:'' Rear Mount 
PILOT LAMP SOCKET! 

10/$8.95 
50/$39.95 

LOW POWER TRANSISTOR 
SPECIALS! 

PRIME FACTORY -FRESH 
INVENTORY! 

2SA673B: Silicon PNP, 400mw @ 

25°C Planar epitaxial. Max. ra- 
tings BVcbo 50V, BVebo 4V. 
lc 530 ma., Hfe 40. Order ETCO 
J171DS. It oz.l 

Standard rr mature bayonet base 
socket riveted to snap -in 5/8" hole 
plug. A neat push -in mount. Ex- 
cellent for hack lighting your pro- 
tects, panel meters, etc. Snaps out 
easily for bulb change. Solder tab 
terminal - other side of socket 
grounded. 11 oz.l J176BB. 25/$4.49 

100 /$16.95 

TEN "MICRO" L 

-with every order of $10 
Pr more from this pagel 
Prime stock. d. a t Nc 52-9 166 ad. 

J1 J155DRe(A $2q 
0 No alue!. 

BEF 

POTTER & BRUMFIELD 
4PDT 110 VDC RELAY' 

MICRO TR MMERS! 

4 
2SC1213: As above, but BVcbo- 

10/$5.95 35 V. Order ETCO J17005 11 oz.l 

,h11CROTEMP Fire Prevention 
THERMAL CUTOFF SWITCHES! 

10/52.49 
100/$19.95 
1000/5149.00 

Microtemp No. 4168A. Tiny 
"one-shot" protection devi- 
ces that "cut out" at 76° C. 
Use these to protect expensive 
appliances and equipment. UL 
and CSA approved. Protect 
motors, protectors, coffe mac- 
hines, solenoids, heaters, elec- 
tric blanket controls, etc. Over 
15,000 in stock. (1 oz.) 
J3166U. 

2 

3/57.95 

Low cost all- purpose multiple- contact: use (Cr 
any ndustrial control applications. tinned 

solder terminals. Silver contacts, rated 5A @ 

28 VDC or 120 VAC. Self cleaning. P & B 

No. GA2290. Easily converted to 110 VAC 
operation with diode. Coil res. 6,050 ohms. 
Draws 18 ma. Brand new. (4 oz l J062R L. 

Surplus Scanner 
9- CHANNEL SELECTOR SWITCH! 

Ptotographed on a thumbnail - ba.ut - 

fr I for micro,miti work. By Joharsor, 
asd Erie. Brand new surplus at a'ftac- 
tón of the regu ar price. 3/' 6" d a. 1 cz. 

..077CC - 3.5 -210 pf $1.49, 10/9.96 
J)58CC - 5.30 pf $1.49, 10/9.96 
J'49CC -7 -40 pf ............ .. $1.49, 10/9.95 

E -- ROCKER DIP SWITCH! 

INCREDIBLE 

Intriguing! 
ELECTRONIC CAMERA SHUTTER), 

Delightful experimenters and 
nvertors item. Complex mech- 

anism includes photocell, sol- 
enoid, pressure switches, PC, 
transistors, resistors, caps. 
Automatically light- controls 
a canera shutter. Excellent 
educational item. These are 
brand new surplus worth many 
times our price. Exactly as 
pictured. 16 oz.l J12000P. 

Nine not interlocked DPDT 
switched on a strip. Each is 

push -on, push -off. Strip is 

5Y" long. Exactly as pictured. 
500 in stock. 14 oz.( 
J054SW. 10/$8.95 

VALUE! 
8 SPST on -off switches - for ea.. 
programming 3f logic circonry. Plugs 
into any 16 pin DIP socket. Enel- 
lent value. Brend new Factory tir- 
plus. (1 oz.l J122SW. 

79 
15/$14.95 

40 KHz ULTRASONIC MICROPHONE! 

Brand new Factory surplus. 
Budd remote controls, signal. 
Ong devices, intrusion alarms, etc 

c. A great experimenters item. 
2 oz.l J037SU. 

10/$12.49 10/$16.95 

ITEMS! 
MINUTE ARRIVALS -NO 

SPACE TO SHOW - BUT WE HAVE 
THESE IN STOCK FOR IMMEDI. 

AST 

ATE SHIPMENT! 

Takes b' Crystals - 
MULTI-CRYSTAL SOCKET! 

10/57.95 

A popular item at a surplus a ice. Brand new Arco No. 

PC-402 inventory. PC board t.bs 5' e 3/8" (1 oz.. 

J219CC. 

Westinghouse 4" 80 AMP DC PANEL METER! 

Brand new surplus from 
scanner manufacturer. Holds 
8 standard crystals with 
3/16" pin spacing. Exactly 
as pictured. 1'/," x 7/16" 
x 5/16 "H. 11. oz.l J002XT. 10/$8.95 

J288BB F15TSCW 15" fluorescent copier bulb (GE)( 3 Oz.) 
99e ea. 10/7.95, 100/59.95 

J3105U - SYLVANIA 4 cnannel LF FM receiver used in 

wireless classroom systems (12 oz .1 59.95 
J311SU - XEROX NO. 600560311 billing kit (2 lb.) ..514.95 
J180HM -Al RPAX magnetic pickup transdocer(4 oz) 89.95 
J3075U - 2 a 8W Surplus stereo amplifier (21b.) .... 512.95 
J169OS - RCA 40536 Wee c/w heatsink (1 oz.) 1.29. 10/9.95 
J169135 - RCA 40374 owe. transistor (1 cc.) $1.39. 10/10.88 
J126HP - 12 V AC /DC mini alarm horn (4 oz.). 980, 10/58.95 
J023SP - 2" underwater speaker /mike (2 oz.) $1.95, 10/1 7.95 

J097PT - 5 lb. electronics surprise box (5 lb.) $2.95 
J012SP - LESLIE 8" rotating organ speaker (15 lb.) 549.95 

We Have 18.000 of These - 
Brown Plastic TELEPHONE WALL PLATES! 
Incredible value) Ideal for tele 
phone cords. CCTV. MAT V and 
cable TV outlets, intercom 
and speaker cables, etc. Use n 
apartments, hospitals, offices, 
schools, multi -room areas. At 
this low price, the plate can 
be used as a "chassis ", adding 
standard fittings for the lab, 
cation of custom plates. New, 
GE cello packed with fittings 
as pictured. Brown. (4 oz.) 
J054HD, 

super buy 

SURPLUS 95 
Beautiful sure us - requires 
30 amp, 50 m- external 
shunt. Calibra-ed for 1/8" 
steel panel. F.3. - 50 mv. 
Westinghouse ;tyle No. FE- ¡,1"1t-f 
13606 -22 (1 h lb.l nr PN 
J595TE. 

RECORD CLEANING CLOTH SPECIAL! 

10/32.49 
100/$19.95 
1000/$99.00 

Silicone treated! 

ndividvally sealed 
may be stored 
for future use 1 o2.) 
J117MS. 

10/32 49 
100/$19.95 

TELEPHONE YOUR ORDERS - Phone in your charge - 

card orders at low station -to- station rates! 

CALL: 1 - 518 - 561 - 8700. 

SURPLUS WANTED - Contact our buying office at 

1- 514- 695 -0400 or send list and samples to Platts- 
burgh address below. 

CANADIANS - Ordering from this ad is simple. Please remit in U.S. funds (Dr add 

10% to overall total and remit in Canadian funds) - (Chargex and Mastercharge wel- 

come). We do the paperwork and ship to you direct from the U.S.A. at low American 

prices. You pay duty and tax to Canadian Customs (Canadian schools are exempt). 
We have stores in Canada, too! Write for Canadian catalogs. We invite you to visit 
our Plattsburgh store - just 50 minutes from Montreal on U.S. 87! 

T C 0 
ELECTRONICS 

T.M 
Rust: Your Order Today ETCO ELECTRONICS CORP. U.S.A. 
Shipped to you direct from our new North Country Shopping Center, 
mailorder headquarters and Roue No. 9, Plattsburgh, N.Y. 12901. 
warehouse store! 
MERCHANDISE SUBJECT TO PRIOR SALE. Full remittance with each order, please. Money Order, Certi- 

fied check, BANKAMERICARD, VISA, MASTERCHARGE or CHARGEX. Add 20% for UPS (or postage) 

and handling (we refund excess). Please try to bring your order total to $10 or more. Worldwide export or- 

ders solicited. Open account to Governmentageneies, schools, institutions and triple "A" sated industrial & 

commercial accounts. Special quotes for quantities. N.Y. state residents: add 7% sales tax. 

CIRCLE 9 ON FREE INFORMATION CARD 

www.americanradiohistory.com

www.americanradiohistory.com


* * * * * * * * * 
MUSICAL HORN 

One tune supplied with each kit Additional tunes - $6.95 
each. Special tunes available. Standard tunes now available: - 
Dixie - Eyes of Texas - On Wisconsin - Yankee Doodle 
Dandy - Notre Dame - Pink Panther - Aggle War Song - 
Anchors Away - Never on Sunday - Yellow Rose of Texas - 
Deep in the Heart of Texas - Boomer Sooner - Bridge over 
River Kwai. 
CAR R BOAT KIT HOME KIT Special Design 

534.95 526.90 Case $3 50 * * * * * * * * * l 

PiFiolo Hui 1-800-527-23021 
Use Oar Toll Free Walls Line 

For Master Charge and BankAmericard Orders 

VISA 

r VARIABLE POWER SUPPLY 
KIT NO. 1 ONLY 

Continuously variable from SV to $10.95 
20V 

Excellent regulation up to 'h Amp 
Kil includes all components 
Drilled fiberglass P.C. Board 
Oese Included 
4400 Mid of filtering 
One hour assembly 

VARIABLE POWER SUPPLY 
KIT NO.2 

Same as above but with 1 Amp ma. 
put. also with use 

ONLY $13.95 

This model will power e 5 watt Iran. 
sIslorized CB Radio 

LOOK AT THIS SPECIAL 
FROM RADIO HUT 

7400 TTL DIGITAL CIRCUITS 
7400 11 7430 13 7480 31 74153 61 
7401 13 7432 23 7481 55 74154 98 
7402 13 7433 26 7482 57 74155 89 
7403 13 7437 23 7483 67 74156 89 
7404 15 7438 23 7485 89 74157 55 
74L04 29 7440 13 7489 1.25 74160 55 
74504 44 7441 76 7490 65 74161 65 
7405 .13 7442 47 7491 61 74163 65 
7406 16 7443 59 7492 43 74164 85 
7407 16 7444 59 7493 43 74165 89 
7408 19 7446 68 7494 67 74174 85 
7409 19 7447 68 7495 .67 74175 85 
7410 13 7448 71 7496 67 74180 67 
7411 18 7450 13 74100 30 74181 1 93 
7412 26 7451 13 74104 .49 74182 68 
7413 37 7453 13 74107 26 74191 98 
7416 15 7454 13 74109 31 74192 79 
7420 13 7460 19 74121 29 74193 81 
7421 13 7470 .27 74123 .48 74194 81 
7423 25 7472 25 74132 99 74195 69 
7425 29 7473 29 74136 99 9316 85 
7426 24 7474 29 745138 1.95 9601 3151 
7427 19 7475 47 74141 75 9L04 35 
7428 26 7476 31 74151 61 

74LS00 LOW POWER SCHOTTKY 
74LS00 .21 741.547 73 74LS136 37 
74LS02 21 74L551 .26 74L5138 .71 
74L503 21 74L554 .26 74LS139 .71 
74LSO4 28 74L$55 .26 74LS145 1.00 
74LS05 28 74L073 35 74LS151 .70 
74L508 21 74L574 35 74LS153 .70 
74L509 28 741376 49 74L5155 .69 
74L510 21 74L583 .73 74LS156 70 
74LS11 21 74LS85 1,35 74LS157 .75 
74L513 45 74LS86 36 741.5158 71 
741514 99 74LS90 .55 74LS160 85 
74LS15 26 74LS92 55 74L$161 .85 
74LS20 24 741593 .55 74LS162 85 
741-521 28 7415109 38 74L5163 .85 
74L522 .28 741_5112 38 74L5164 1.49 
74L526 32 741_5113 38 74L5168 85 
74Lß27 .32 74L$114 38 74Lß169 85 
74LS30 26 74L5122 .49 74L5170 1.69 
74LS32 32 74LS124 .99 74LS1731 .10 
74L537 32 74LS125 .47 74Lß174 1.00 
74L538 32 7415126 47 74LS175 .81 
74L540 26 74LS132 79 74L5190 95 
74LS42 65 74LS133 .35 74Lß191 .95 

74LS258 
74LS260 
74L$266 
74LS279 
74L0290 
74LS293 
74LS295 
74L5298 
74L5365 
74L5366 
74LS387 
74LS368 
74L5390 1.75 
74L5393 1.45 
74L5670 2.30 
741.5192 .95 
74LS193 95 
74LS194 95 
74L5195 85 
74LS196 85 
74LS197 85 
74LS251 85 
74LS253 .81 

71 

26 
26 

.55 
75 

61 
95 
95 
55 
55 
55 

74Lß257 71 

74H SERIES TTL 

74H00 
74H05 
74H20 

18 74H21 
29 74H40 
29 74H50 

29 74H53 29 74H73 .39 
29 74H61 .25 74H74 .39 
20 74H72 45 

CMOS 
CD400 .19 CD4017 .95 
CD4001 19 CD4018 95 
CD4002 19 C04019 19 
CD4006 1.20 C04020 .97 
CD4007 19 CD4021 97 
CD4009 47 CD4022 97 
C04010 39 CD4023 .19 
CD4011 19 CD4024 .75 
CD4012 29 CD4025 19 
CD4013 32 CD4027 39 
CD4014 78 CD4028 85 
CD4015 78 CD4029 .99 
CD4016 32 C04030 35 

C04040 1.00 
CD4041 69 
CD4042 .69 
CD4043 60 
CD4044 60 
CD4046 1.39 
CD4047 1.50 
C04049 35 
C04050 39 
CD4051 1 19 
CD4053 1.19 
CD4056 1.15 
CDd066 78 

CD4071 19 
CD4081 19 
CD4507 .35 
CD4508 2.80 
CD4510 1 00 
CD4512 1.10 
CD4516 79 
CD4518 1.10 
CD4520 69 
CD4528 .85 
74CO2 .45 
74C04 32 
74C107 79 

VOLTAGE REGULATORS 

71105 Pos 
7806 Pos 
7808 Pos 
7812 Pos 
7815 Pos 

5V1 Amp 99 
6V 1 Amp .99 
8V1 Amp .99 

12V 1 Amp .99 
15V 1 Amp .99 

7818 Pos. 18V 1 Amp .99 
7824 Pos. 24V 1 Amp .99 
7905 Neg. 5V 1 Amp 1.10 
7912 Neg. 12V 1 Amp 1.10 
7915 Neg. 15V 1 Amp 1.10 

723 VOLTAGE REGULATORS 
Output voltages variable from 2 volts to 37 volts. 
A very versatile and popular device. -14 PIN DIP. 

89s 

MOTOROLA VOLTAGE REGULATOR 
MC1469R TO -66 9 lead package for 3 lo 30V out- 
puts Provides 600 MA direct output or more by 

'u'using 
an external power transistor Regular Cala - 

unrice - $4 00 each, With specs $1.95 each 

UNMARKED 
1702A EPROMS 

3.50 Ea. or 10/$32.00 
LIMITED SUPPLY 

Power Supply Kit: 5V1 amp reg. 
Line regulation .005'., 
Load regulation 50mV 

Kit includes components. PC board. 
transtormer, fuse and pilot light. Line 
cord net included. 

Only $6.50 

TTL SPECIAL! 
9002/7400 10/1.00 
9003/7410 10/1.00 
9004/7420 10/1.00 
9006/7460 6/1.00 
9007/7430 1011.00 
9009/7440 10/1.00 
9015/7404 8/1.00 
9024/74109 3/1.00 
9300174195 3/1.00 

DTL 

932 Dual 4 Input Buffer 11/x1 
934 Dual 5 Input NAND Gate 10 /$1 
941 One Shot Multivibrator 5151 
945JKF /F 8151 
946 Quad 11 Input Gate NAND /NOR 8 /S1 
948JKF /F 8151 

951 One Shot Multivibrator 
1800 (see 934 above) 
1806 Goad 2Input NAND Gale 
9093 Dual JK F/F 
9094 Dual JK F/F 
9097 Dual JK F/F 
9099 Dual JK F 

9109 Hex Inverter 
9110 Hex Inverter 
9112 Hex Inverter 
9601 One Shot 
9930 Dual 4 Input Exl NAND 
9932 Ouad 2 Input NAND Buffer 
9945 RS F/F 
9946 Ouad 2 Input NAND 
9949 Ouad 2 Input NAND 
9951 Monoslable Multivibrator 
9962 Triple 3 Input NAND 

10 /S1 
5/51 

10/51 
10/51 
8/51 
8/51 
8/51 
8/51 
7 /51 
7/51 
7 /s1 
3/51 
8 /51 
8 /51 
8 /S1 
8 /51 
8 /S1 
8/51 
8/51 

ITT HIGH LEVEL LOGIC 
301 Dual 5 Input NAND Gale 15 
302 Quad 2 Input Buffer open collector 18 
303 Quad 2 Input NAND Buffer 15 
311 Master Slave F/F 18 
312 Dual JK Flip Flop 18 
321 Quad 2 Input NAND Gate .18 
322 Dual 5 Input NAND Gale 15 
323 Ouad 2 Input NAND Gate 18 
324 Quad 2 Input NAND Gate 18 
325 Dual 2 Dual 3 Input NAND Gate 13 
326 Dual 2 Dual 3 Input NAND Gate .13 
331 Dual 5 input Expander .13 
332 Hex Inverter .18 
333 Hex Inverter .18 
334 Hex Inverter .18 
335 Hex Inverter .18 
342 Dual One Shot Multivibrator .25 
343 Dual 4 Bd Comparator 22 
370 Quad D Flip Flop .22 
371 Decode Counter .30 
372 Clued Ripple Counter 39 
380 BCE to Decimal Decoder 39 
381 BCD to Decimal Decoder .39 

60 Hz. Crystal Time Base 
for Digital Clocks 
$4.50 

Buy 2 for $8. 
A 60 Hz output with accuracy comparable to a digital 

watch 
B Directly interfaces with all MOS clock chips. 
C Super low power consumption (1 .5 ma type I 

D Uses latest MOS 17 stage divider IC. 
E Eliminates forever the problem of AC line glitches. 
F Perfect for cars, boats. campers, or even for portable 

clocks at ham held days. 
G Small size. can be used in existing enclosures 
KIT INCLUDES CRYSTAL, DIVIDER IC, P.C. BOARD 
PLUS ALL NECESSARY PARTS 8 SPECS. 

UNSCRAMBLER 
-7 

$19.95 

\. 
Plugs into earphone or external 
speaker of any Scanner or Monitor. 
Guaranteed to unscramble tiny 
1085 call. 

Easily tuned 
Full Instruction included 
Drilled fiberglass P.C. Beard 
One Hour Assembly 
Punched Case 

DIODES 

IN 4002 1 Amp 100 PIV 40/$1 
IN 4004 1 Amp 400V 15/$1 
IN 4007 1 Amp 1000V 10 /$1 

GERMANIUM DIODES 
IN 54A 
IN 270 101$1 

ZENER DIODES 
N 746 3.3V 400M 
N 752 5.6V 400M 
N 1958 8.2V 400M 
N 5259 39V 500M 
N 5271 100V 500M 
N 5280 180V 500M 

HOUSE # ZENER 

4.7V 500 MW 
9. V 500 MW 

10V 1 Watt 
15V 500 MW 
22V 5 Watt 

SWITCHING DIODES 

HOUSE # TTL IC's 
7400 10:1 00 please speedy 7437 6/ 1 CO 
7404 10:1 00 

Iha1 you 
7438 6/1 00 

7408 10/1 00 74141 3/100 
7420 10,1 00 are ordering 74153 3/1.00 

House Number TTL 

CRYSTALS 
300 KHz S1 50 
3 57945 1 25 

COUNTER AND CLOCK CHIPS 
MK50252 Clock Chip 
MM5316 Clock Chip 
MK50250 Alarm Clock 
MK50380 Alarm Chip 
FCM7010 Direct Orive Clock Chip 
MK5005 4 Digit Counter w/Latch 
MK5002 4 Digit Counter 
MK50395 6 Digit UPI Down Counter 
MK50397 6 Digit Elapsed Timer 
CT5005 Calculator Chip w /Specs 
MK5021 Cal. Chip wl sq. ri. 

54 99 
3.75 
3 75 
295 
495 
8.50 
895 

12 95 
8.95 
1.25 
250 

7BPFOp ÑP EO 
Y4HENCCK,C 

IN 4148/IN914 Long Leads 20/$1 
IN 4148/IN914 Cut Leads 40/$1 
IN 4148/IN914 PC Leads 100 /$2 

IMSAI SPECIAL 

5-100 
Connector 

$3.95 Ea. 

BRIDGE RECTIFIERS 

1 Amp 200V 
6 Amp 50V 

10 Amp 50V 
25 Amp 50V 

6/$1 
1.10 

1.25 
1.39 

ITT LED DRIVERS SOC TS 
ITT 501 Ouad Seg. Dr 35 
ITT 502 Hex Digit Dr 49 

V4e 
nagaa, et 

ITT 503 Ouad Seg. Dr. 49 ou 
ITT 506 Hex Digit Dr 49 cl \ glace oat's.e 
ITT 5088 Digit Dr 49 arts ear 

ITT 5098Sect Dr 49 T1,ese tare. 
ITT511 Quad Seg Dr 55 t005o p 

ITT 5148 Digit Dr 50 

8 Pin Low Profile 20 
14 Pin Low Profile 22 
6 P-, w Profile 25 
6 o n. Profile 30 

280 is Profile 69 
u Drohre 89 

12V 1 AMP POWER SUPPLY 
INPUT VOLTAGE 25V MAX. OUTPUT CUR- 
RENT 1 AMP. MAX. LOAD REGULATION 
50mV. OUTPUT VOLTAGE 12V. LINE REGULA- 
TION 0.01 %. KIT CONTAINS ALL PARTS 
EXCEPT FOR LINE CORD AND TRANS- 
FORMER. 

ONLY $4.50 

TRANSISTORS 

INTERSIL DUAL TRANSISTORS 
Originally Cost 53. each 

Stroller to 2N913 
2Per Pack 2/91 

GENERAL PURPOSE POWER TRAN 
-i 2905 PNP 4 S1 1,5W200V Nor, 

2904 NPN TIP 291E P9671 NPN 4 Si 
3906 PNP TIP 30 IEP9291 PNP 4 S1 

'. 3392 Pr. a u Tip Ti P C Leads NPN 5 51 
^..F 2370 3 51 

75 

Ov RCA 95 
FET TIS 75 HOUSE 1 :51 

CAPACITORS 
ELECTROLYTIC 

AXIAL TYPE RADIAL TYPE 
20 MFD 250V 5151 47 MFD 35V PC Leadsl03l 
35MFD 25V 15/51 68MFD 25V PC Leads 8/51 

200MFD 25V 5 /51 330MFD 50V PC Leads 5/51 
470MFD 35V 431 470MFD 16V 4 31 
470MFD 16V 431 1000MFD 35V PC Leads 4151 
500 MFD 35V 5/51 

2000 MFD 16V 3/51 130 PFD MICA 50/ 10 /S1 

COMPUTER GRADE CERAMIC DISC 
1,900 MFD 35WVDCIMini) 3/52 68 PFd 50V 680 PFd 50V 
8,000 MFD 15W VDC 95 cents each 100 PFd 100V 001 Fd 

33.000 MFD 40WVDC $400 Each 150PFd 50V 002 MFd 50V 
220PFd 50V 01 MFd 200V 
330 PFd 50V 02 MFd 200V 

001 UFd500V 3.3 PF 500V 
.0015 UFd500V 4.7 PF 500V 

005 UFd500V 8.2 PF 500V 
100PF 5013V 

TANTALUM 
1 MFD20 WVDCPC Leads 15151 

3 3 MFD35 WVDC PC Leads 8151 
47MFD10WVDC PC Leads 5/$1 
10 MF020 WVDC PC Leads 8/11 
33 MFD10 WVDC 61$1 
22UF10 101$1 

PC Leads 25/89 cents No Min 

RTL's BY FAIRCHILD 
The most popular digital IC's ever 
produced. Very hard to findi 
UL DUAL INPUT NOR 99 
UL923 JK FLIP FLOP S1 19 

LINEA RS 

709 Operational Amplifier .25 LM 377 Dual 2W Amphher 1.85 
710 Differential Comparators 40 LM 3900 Ouad Op-Amplifier 40 
711 Dual Differential Comp 35 LM 741 Operational Amplifier 25 
712 Hall Adder 25 LM 748 Operational Amplifier 25 
749 Stereo Pre -Amp by Fairchild 21$1 NE 553 Quad Timer 1 95 
LM 301 Operational Amplifier .30 NE 555 rimer 40 
LM 307 Operational Amphher 30 NF 556 Quai Trmei 95 
LM 308 Operational Amplrller 95 NE 567 i one Uecoder 1.25 
LM 309K 5V Lamp Regulator 149 1458 Dual Op- Amplifier 55 
LM 710 Voltage Comparator 25, 75491 Quad Segment Driver 35 
LM 311 Voltage Comparator 85 75492 Hex Digit Driver 35 
LM 318 Operational Amphher I if 3043 IF Amplifier 75 
LM 723 Voltage Comparator 69 8038 Voilage Cont Osc. 395 
LM 324 Quad Operational Amplrller 

TELEPHONE RELAY 
Assembled & Tested $29.95 

SURREPTITIOUS INTERCEPTION OF TELEPHONE 
CONVERSATION IS A VIOLATION OF FEDERAL 
LAW AND THIS DEVICE IS NOT DESIGNED NOR 
INTENDED FOR SUCH USE. 

P1 P1 0 `0 
HUT 

All prices subject to change 
without prior notice.) 
P.O. BOX 38323C 

DALLAS, TEXAS 75238 
AN EMPIRE IND CO 

Money back guarantee. NO COD'S. Texas residents add 5% sales tax. Add 5% of order for 
postage and handling. Orders under $15.00 add 75 cents. Foreign orders add 20% for postage. 

For your convenience, call your Bank Americard or Master Charge orders in on our Toll Free 
Watts Line: 1 -800- 527 -2304. Texas residents call collect: 1- 214- 271 -8423. 

CIRCLE 71 ON FREE INFORMATION CARD 
www.americanradiohistory.com

www.americanradiohistory.com


10 AMP - POWER TABS! I 
NIIS!TI11.11 !!I 
QI -.VIIi,1I'S! I 

Order by Cat. No. and roNas! 
o5R1448-TRIACS05R1730-SCR 

es0IS90-GUADRACS 
PRV S*le 2for 

-55 SO 9 
.69 

$ 
.70 I °oi0500 .ss s I 

0 400 1.19 1.20 

O 600 139 1.60 1 

f-- 

THIS SPECIAL ONE CENT SALE IS FOR MAGAZINE ADS ONLY 

POLY PAKS' PENNY - PINCHING 
ONE CENT SALE 

THESE ONE -CENTERS ARE THE CENT -CIBLE WAY TO SHOP AND SAVE! 

POLY PAKS BIGGEST 
1 GIVEAWAY SALE! 

IT MAKES "CENTS" TO GIVE OUR CUSTOMERS THE BEST BARGAINS! 

TTL'S, BUY ONE 
AT SALE PRICE, 
GET 2ND FOR 

ONLY 1 
MORE 

Order 
By Cat 
No.501 %1 
& Type N. 

Type 

597400 
' SN7401 

597403 
597404 
597405 
597406 

L 597408 
597430 
597413 
597414 
5117416 

1 SN7420 
597423 

I] 597426 
597427 
SN7430 
597432 
597437 
5147436 
597440 
597442 
597443 

- 597444 

Each 21or 
$.19 

.19 

.19 

.25 

.19 

.19 

.21 

.19 

.39 

.6S 

.29 

.19 

.29 

.25 

.25 

.29 

.25 

.25 

.29 

.19 

.69 

.69 
AS 

5.20 
.20 
.20 
.26 
.20 
.20 
.22 
.20 
.40 
.66 
.30 
.20 
.30 
.26 
.26 
.30 
.26 
.26 
.30 
.20 
.70 
.70 
.66 

Type Each 

I 597445 .99 
J 597446 1.35 

SN7447 1.25 
SN7448 1.35 

(] 5147450 .19 ] 597451 .19 
] SN7453 .19 
I 597454 .19 
1597455 .19 

SN7460 .19 
SN7462 .19 
507464 .19 
SN7465 .19 

(7 SN7470 .29 
I I SN7471 .25 
C] 5147472 .25 

SN7473 .SS 

jj SN7475 .79 
SN7476 .59 

[] .59 
SN7460 .29 

[] 39 

21er 
1.00 
1.36 
1.20 
1.36 

.20 

.20 

.20 

.20 

.20 

.20 

.20 

.20 
.20 
.28 
.26 
.26 
.86 
.30 
.80 
.50 
.60 
.30 
40 

Type 
sN7403 
5147465 
SN7486 
5147488 
SN7490 
SN7491 
SN7492 [ SN7493 

C SN7494 
C SN7495 

[ 5974911 
] SN74100 

5074107 

SÑ711] 
SN7411 
SN74121 
SN74123 

n 
n sf14ñiiis 

SN74132 

SN74141 
145 

SN74148 

8 
SN74110 
SN74I31 
SN741S3 

CJ 5074154 

C7 SN74156 
fl SN74157 

5074158 
SN74160 
SN74161 

C' SN741s3 
SN74164 
50741419 

C SN74165 
SN74173 
SN74174 
SN74178 
SN 44444 
5074179 
5074160 

II 5074162 
n SN74190 

5074191 
SN74192 
S 
SN74194 

N74193 

SN74195 
5974197 
SN74199 
SN74200 

n SN742S1 

51174289 

Each 
.99 

1.49 
.39 

1.95 
.69 
.79 
45 
.49 
.69 
.69 
69 
.69 

1.49 
.39 
.25 
.19 
.25 
.49 
.69 
.59 
.39 

1.25 
99 

1.49 
1.25 
1.75 

.99 
99 
99 

1.75 
.79 
.69 
.99 
.99 

1.25 
1.25 
1.19 

.99 
1.25 
1.25 
1.25 
1.49 

.99 
.79 

1.49 
.49 
.69 

1.49 
1.75 

.85 

.85 
1.25 

.49 

.75 
1.75 
5.50 
1.75 
4.50 
4.25 

2 for 
1.00 
1.50 

.40 
1.96 

.70 

.80 

.46 

.50 

.70 

.70 

.70 

.70 
1.90 

.40 

.26 

.20 

.26 

.10 

.70 

.60 

.40 
1.26 
1.00 
1.50 
1.26 
1.76 
1.00 
1.00 
I.00 
1.76 

.80 

.70 
1.00 
1.00 
1 26 
1.26 
1.20 
1.00 
1.26 
1 26 
1 26 
1.50 
1 00 

80 
1.50 
.50 
70 

1.50 
1-76 
.86 
.86 

1.26 
.SO 
.76 

1.76 
5.51 
1.76 
4.31 
4.26 

POP -AMPS AT "CENT- CIBLE" PRICES 
Case rude: T=TOß2O 1'nveer Tab; V= Mini dip: K=TO-3: 1-1=TO-5: N= DIP . 

yip. E«h 2 for 
Each 210r I Type Each 2/« [] LM74IV-H .30 .29 
S.49 9.90 L1 LM370N-H 1.29 1.30 LM1304 .80 .79 

.43 .4s I C LM374H 1.79 1.50 
rn-i 

LM13I0 1.00 .99 
.79 .50 LM376V .29 .30 LM1312 2.00 1.99 

1.29 1.30 1 LM377N 2.25 2.211 , LM1414V .80 .79 
.79 .50 ' LM301N 1.119 1.70 -; LMIOSIV .70 .69 

1.29 1.30 L11133114 1.49 1.50 Cl LM18000 1-00 .99 
1.29 1.30 LM532H-N .29 .30 !-1 LM3O28N .66 .65 
1.29 1.30 LMSSSV .75 .76 1-1 LM39000 .50 .49 
1.29 1.30 LMSSSV .79 .50 LM3909V I 76 1.75 
1.19 1.20 L1115619 1.00 1.01 ' L514195 1.96 1.95 
1.7S 1.76 LMS659 .99 1.00 r- LM4230 1.20 1.19 
1.09 1.10 LM703N .49 .SO 9 LM754S1 .40 .39 

1 LM7040 .29 .30 "- LM75453 .0 .39 
1.29 1.30 LM7O9N-H .25 .28 LM75491 .80 .79 

LM7100 .39 .40 ; LM75492 .80 .79 
1.29 1.30 I n 

" 
LM733N .79 .60 ' LM75494 60 .59 

.59 60 ' LM7399 .89 .90 

Type 
LM300H 
LM301N.V 
LM308V-H 
LM3006 
LM31lHV 
LM3lSV 
LM32011-S.12.10 
LM320K IS 
LM32OT-6,S 
LM322N 
LM324N 

6 LM339N 
LM3400-5.6.6. 
12.15. 18, 
LM340T-5.6.8, 
12,15. 18, 24 
LM350N 

e6M6MNO « « «. « «« .eN«« 
Minuterai 1.5 Amp! 

I1 Now° Epoxy Rectifiers Order by Cat. No. and Type No. 

Cat, No roe. No. PIO Pelee le MORE! 
582377 154001 50 IO for 5.65 20 for .66 
502378 194002 100 301« .75 20 for .76 

ìJ SR2379 194003 200 10 for .95 20 for .6 
982380 194004 400 10 to. .99 20 fer 1.00 
SR2381 104005 600 10 for 1.29 20 for 1.30 
552382 1114006 800 10 for 1.39 20 tor 1.40 

13 AMP 

BULLET RECTIFIERS! 
Order by Cat. No 5860814 and ratas 

50V 10 for $.59 20 for 5.60 
100V 101« .69 201« .70 
200V 10 14e 79 20 l« .80 

D 4000 10 1« A9 20 for .50 
600V 1010e 1.09 2010e 1.10 
50011 10 for 1.19 20 foe 1.20 

MICRO MINI 

TOGGLE SWITCHES! 
3 Amp. 125 VAC contacts. 
.4th chrome handles. complets 
with mounting hrd.r. 
Cat. No Type Sole 21or 

_: 503936 SPOT $1.29 $1.30 r 505065 SPOT' 1.39 1.40 
504037 OPOT 1.45 1.6 

C 585087 /PDT. 1.95 1.95 

LYTIC KLINIC p N 

Order by CH. Ne. 553259 sod Mee 
OF V St/ Sae 
lo 1s P.C. 101« $1.00 
50 IS P.C. s for 1.00 
15 25 P.C. / for 1.00 
SO 25 P.C. 6 foe 1.00 
20 15 A0W 101« 1.00 
20 15 P.C. 10 for 1.00 

lc SALE 
20ío. $1.01 
16 for 1.01 
is 1« 1.01 
12 for 1.01 
201e. 1.01 
201w 1.01 

6 AMP CARTWHEEL 
CM, SR3564 RECTIFIERS 

C IV SALE le SALE 
50 S .29 2 for $ .30 

100 36 2 for 37 
200 45 2 for .46 

a. 400 .61 2 for 62 
500 .79 210. SO 
000 .90 2 far 91 

1000 1.19 2 fm 1.20 

BUY 1 

AT OUR 
SALE 
PRICE 

GET 2 
FOR it 
MORE 

LEDS! 
YOUR CHOICE S ear $100 
IC SALE lo for $1.01 

Ord« by Cat. No. 
8582131 JUMBO RED LEDS 
01302137 MICRO RED LEDS 
682790 JUMBO RED CLEAR LEDS 

D 0502792 JUMBO TAPERED AMBER 
D 8582140 MICRO GREEN LEDS 

ZENERS! Order byCat 
NA SRS210 voltage A waRate! 

1 Wett Sale 11 SALE 
7sY eril. 10 for S1Á1 
636 M I. 101or 1.01 
LIV M I. 10 for 1.01 

11.6 M 1. 10 for 1.01 
12.6 ter 1. 101« 1.01 
15.5 M 1. 101r 1.01 

WATTS $M. le SALE 
3-3V 3 fer 51. 6 for $1.01 
L V 3er 1. 6/or 1.01 
1.2V afar 1. 6for 1.01 
5.211 3 for 1. 6 for 151 
9.1V 3 36 1. 6 for 1A1 

12. V 336 1. 6for 1.01 
IL V 3 M 1. 6 lor 1.01 
he V 336 1. 6tor 1.01 
24. V 3 for 1. 6 for 1.01 
30. V 3 ter 1. 6 for 1.01 

O COPY 8 - POLY PAKS INC. 

THIS NEW LIST OF "ONE- CENTERS" 
HELPS FIGHT INFLATION! 

Quad Dscription (Order by Cal No. In wrenth.asl Sale t- WOODGRAIN CABINET, 3`1 a to a `" deep, oobrs, alarms. (0585201) 91 .49 
2 -LCD THERMOMETER ^TAPE '', OB -000° F, 7" I. (0585195) 1.00 
1- JOYSTICK. lour 1005 pots, -Ile knob 5030011 4.95 
1 -EECO TNUMOWNEEL SWITCH. BCD, 0- 

36 
7 (0502070A) 1.49 

1- TRACK TAPE TRANSPORT. 50th proomp (0503010) 995 
1- PLISSE, TV SIDESAND FILTER, for chap. 3 or 4 (0563975) 1.95 
S- TRANSITORS, 2N3904 equal NPN, switching (0505209) 1.00 
1 -METER, 50uA. 1'1" «sere. 0.20db 10503705) 1.19 
1 -SPST RELAY, norm. open 12 -24 VDC, 1250 ohms, dip style (05R5175) 1.00 
1 -VEEDER ROOT COUNTER, 000999, resettable. panel mt. (085001) 1.49 
2 -DUAL GATE MOSFET. am. to 39200. 301117, I« RF altar (0585101) 1.00 
1 -0 -TRACK TAPE HEAD. wtth plug' ñ cord (05R3460) 2.50 
10 _ CALCULATOR KEYSOARD5. 20 hoy and more (5035241 52.00 
16 SLIDE VOLUME CONTROLS. .sold rakaes 1553057) 2.00 
10 CRYSTALS. may Include CB, Horn A mere (503250) 2.00 
150 MOLEX IC SOCKETS, on a strip, eel to IsolO, (503144) 2.00 
100 TERMINAL STRIPS. from 2 lugs m1583136) 2.00 
30 NE-2NEON LAMPS. MI 100% good (5R2613) 2.00 
40-lt. SHIELDED CABLE. 1 cond. mikes. phone*. (0553577 2.00 
50 ISTOR ELECTROS, word value. otyiw (582747) 2.00 
3 SOUND TRIGGERS. sound ( o r . . , , . . .. amp (5036251 2.00 
15 5V TEST INDICATORS. Wads, gralnrMet 1503526) 2.00 
100 CAPACITOR SPECIAL deco, mrlr. IySe.. more (582731) 2.00 
30 MINI TRIMPOTS. to 1 neg. 1 turn, °.W (583345) 2.00 
10 VOLTAGE REGULATORS. hobby LM320. 340, TO3 983330) 2.00 
30 PANEL SWITCHES, slid*. rotaries, mod. etc 158320 2.00 
200 RESISTOR SPECIAL,'. to 1W. carton. mHal 503054) 2.00 

^. 300 HALF NATTERS. reset« h *, carbon. met 1590 2.00 
100 NATIONAL IC BONANZA. Mears, 7400e ROMS (552100) 2.00 
40 HORST LEDS. awld types, mostly able (5R2/S9) 2.00 
IS LM340T VOLTAGE REGULATAORS. S to 24V. TO-220 (5026351 2.00 
100 TWO WAITERS. resistors, carbonmetal marked (582735) 2.00 

t 100 POLYSTYRENE CAPS. eloId rak.. rottago. hl-O (582729) 2.00 
50 THERMISTORS, roaotors that change .tth temp (504001) 2.00 
20 BRIDGES, oM0led. 2, 4.9 10. amp. full w... (594022) 2.00 
2S LAMP'N'SOCKET SETS, micro. 13V. T2 (50139571 2.00 
IS MIXED READOUTS, hobby. unteoted..127..3..5. ele. (503619) 2.00 
150 GU 44444 WAITERS, r0MSten. metal 11h.. Tar/404115034131 2.00 
100 PLASTIC TRANSISTORS, ed. R0-921502604) 2.00 
200 PREFORMED RESISTORS. ̀ ., '0 1W. marked. awed 15825051 2.00 

.: 200 PRECISION RESISTORS, 's 'r. 1W. 1 %. 2'V marked (58242/1 2.00 
l 50 DIPPED MYLARS. shdr Knish. .001 (ralueo (5025971 2.00 

30 VOLUME CONTROLS. ....so, linear, wsld roues (582421) 2.00 
5 7.5 VOLT ZENER DIODES. 1 watt 505117 1.00 
5 1.1 VOLT IENER DIODES, 1 watt (5531811 1.00 
30-FT. WIRE WRAP WIRE, 30 ege 1503103) 1.19 
I M CAPS. 22uF. 25V 150511191 1.00 
1_ ALARM CLOCK CHIP. MMS316. 441gIll (581759) 2.95 
S. PANCAKE PHOTOCELLS, 600 to 15KK ohms (502939) 1.00 
1_ 10011112 CRYSTALS, o pp . for marker ` n. (5036 961 1.95 
1 MOTHERBOARD EDGE CONNECTOR. 104 pMs,.125 "(503907) 3.50 
1 __ 40 -PIN EDGE CONNECTOR..154" spacing (5039631 1.95 
1_ JOYSTICK, too 10K pots, for computers. TV garner (505037) 2.95 
1 CHARACTER GENERATOR. 5 7 Mostek MK 2002P (51035981 4.95 

READOUTS! 
34 DIGIT LCD WRISTWATCH DISPLAY. (0503160) 

C GE FLUORESCENT NIXIES, 7 sag. élue (0583614) 
SPERRY FLAT NIXIES, o 4444 dual á1g1110505014 

r SPERRY FLAT NIXIES. 40..3 ". l'. -dig (01505015) 
MAN.3 BUBBLE READOUT, . I9" red. corn cant. (058333$) 
MAN-4 READOUT. bubble. rod, coin .mock (0501503) 

-. FND -10 BLOCK READOUT, .122" corn cathode (05020521 
:- 8 -DIGIT READOUT. led, coin cathod, rod (05051901 
C FND -503..5" rod. corn cathode. 7 -tog. (05829491 

SI'EAKEILS: 
6- TWIN CONE SPEAKER, hl11« carleome (1505059) 
21. 5" OVAL SPEAKER. 9 ohms (4502953) 
2 6" OVAL SPEAKER. 9 ohms (050345) 

f,IIí ItDI'IID.1oh.S! 
CONDENSOR MIKES. wm0ive, 500 ohms. 1`.V (0503178) 

E. COMMUNICATIONS MINE. S00 ohms, CLHAM (05040741 ' NOISE CANCELLING MIKE. Ham -CB. SOO ohms (0503902) 

RELAYS! 
SPOT I2V BLOCK RELAY, SA contacts (0584032) 
SPOT 12V REED RELAY. IA contacts (05840941 
SPOT 12V SENSITIVE, 2000 ohm roll 1 

05630448) 

AMPLIFIERS! 
B WATTS ON A BOARD. with bum-in proomp (ís05040) 
I WATTS ON A CHIP, To.hea TA720S (0505057) 
3 WATTS ON A CHIP. G -E PA 263 (0861522) 

THA.NSFOItIEILS! 
12V TRANSFORMER. 300ma, pc lead., IlOPI (4583412) 
12V TRANSFORMER, 111. 130 /220pr/, 0000 frame (0584040) 
24VCT TRANSFORMER, 300m.. open frame, 1109.1. (0503323) 

7 2.95 PLUG -IN TRANSFORMER, 125th.. 110V prl (05R4098) 

DIP tiR ITI'NF:! 

1CSA1F 
2 fer 51.50 
21or 1.01 
2 for 4.% 
2 fa. 1.50 
2 for 9.% 
2 for 1.96 

10 for 1.01 
2 1« 1.20 
2 for 1.01 
2 fer 1.50 

for 1.01 
2lor 2.51 

201« $2.01 
30 for 2.01 
201« 2.01 

300 for 2.01 
200 for 2.01 
601« 2.01 

SOIL to. 2.01 
100 for 2.01 

6 for 2.01 
30 for 2.01 

200 for 2.10 
60 1« 2.01 
20 for 2.01 
601« 2.01 

400 for 2.01 
400 fer 2.01 
200 /« 2.01 

SO for 2.01 
30 lee 2.01 

200 for 2.01 
2001« 2.01 
1001« 2.01 
40 for 2.01 
SO tear 2.01 
30 fee 2.01 

300 f« 2.01 
200 for 2.01 
400 for 2.01 
400 for 2.01 
120 for 2.01 
60 for 2.01 
10 for 1.01 
10 for 1.01 

60411« 1.20 
101« 1.01 

2 for 2.96 
IO for 1.01 

2 for 1.96 
2 for 3.51 
2 for 196 
2 for 2.% 
2 for .% 

ONE CENT SALE 
31«51.19 6 for 5120 
1/« 1.00 2for 1.01 
2 for 1.19 for 120 
21or 1.19 410e 1.20 
6 for 1.00 12 for 1.01 
2 for 1.00 4 for 1.01 
2t« 1.19 4for 1.20 
I for 1.95 2 for 1.96 

1.50 2 for 1.51 

Each 
54.50 

IA9 
1.49 

Each 
54.95 
4.50 
6.95 

Each 
$1.95 

1.49 
1.99 

Each 
SS.95 
4.95 
1.50 

Each 
51.49 
2.95 
1.95 

2 for 
$4.51 

1.50 
1.50 

2 for 
54.96 

4.51 
6.96 

2for 
51.99 

1.50 
1.% 

21« 
SS.% 

4.96 
1.51 

2 1« 
51.51 

2.96 
I.% 

1.95 1.96 

2 SWITCHES ON A DIP 1503881 SE.77 $2.7% 
1.010 

SWAY[ BRIDGE 
1 SWITCHES ON A DIP (050346$ 81 H RECTIFIERS! 8 SWITCHES ON A DIP (0583871) 129 1.30 Order BF Cet MA 810 2447 k voltaic 

IC SOCKETS! . sises s2 e SPIN MINI -DIP (0502123) 4 for $1.19 01or 51.20 100 
14-PIN DIP 5833001 3 f« 1.19 6for 1.20 200 LS ISO 

70 
1L IN DIP (4581300) 3 f« 1.19 6 /« 1.20 400 1.99 2.00 1L0í14 DIP 01503376 6 1« 1.19 12 fee 1.20 s50 2.25 220 
24-PIN MS 1858 2 for 1.19 416e 1.20 500 230 2.51 2LPIN MSI/DIP í85R38171 2 f 1.19 4 fee 1.20 
SPIN Tas (885 307) 4 tue 1.19 5 N. 130 RIBBON CABLE: i *** * * ******1 *** * * * * ********* * ***** : Order by (-al. Nu. sR3439 

`0Hw SPECTROL "SKINNY-TRIMS": and Cundurlors f0 
;1 N' opuare. oerewdnver ah.ft. F Coml. Sofa 11 SAM 

100°D 81 sR 2:" III 1/4 w H. Cermet Pt 2 for SlG D 20 7-It. í4-R. Sl-M 
leads Order by Cat Nn.and . env 25 4o. B-R. 1.14 200 D 

20/1011.. No. 583553 as taro °Mehl fYpe 54 34 2.14. sIL LIS 
16° 0 DON« MA 583081 One* torn. i at III,* 53 40 110. 1.14 s-It. 1.14 

ER* " nN . ea no . ******+*******l 
WRITE FOR 

POLY PAKS 
CATALOG 
FEATURING 

BEST BARGAINS 
IN ELECTRONICS 

Terms: Add postage Rated: net 30 
Phone : Wakefield. Mass. 161 7) 245 -382'9 
Retail: 16 -18 Del Carmine St.. Wakefield. 

MINIMUM ORDER - $6.00 

POLY PAKS 

CIRCLE 37 ON FREE INFORMATION CARD 
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S-100 EXPANDABLE MOTHER BOARD 

8 -SLOT EXPANDABLE BACKPLANE- in 
line male and female connectors enable 
backplanes to be plugged together, or the 
female may be used in place of an extender 
board. 

QUIET -ground plane decouples all signal 
lines. 

RELIABLE -SAE 8100 phenolic body, gold 

contact connectors. 

COMPLETE$6600 
KIT 

ASSEMBLED $8900 

DEC® LSI-11 16K MEMORY BOARD 

Q-BUS--FULLY BUFFERED AND 
STATIC NOISE SUPPRESSED 

MODULAR PROM COMPATIBLE 

ADDRESSABLE TO 128K WORDS 

MAPPABLE IN 4K INCREMENTS 

ASSEMBLED, COMPLETE 
TESTED 
BURNED 

& 

$124900 
KIT $115900 

LARGEST 8 FASTEST STATIC MEMORY AVAILABLE 

S -100 EXTENDER BOARD 
with Connector 

A MUST for trouble- 
shooting your Computer boàrds $1695 

MICRO 

CPU CARD Leading 

with computer 

S-100 BUS, manufacturer's 

3 on board reg. "in- house" 

ulators. Fits UNIVERSAL 
all standard I.C. BOARD 
Socket configur. 
ations. 1600+ holes 
1700+ holes 4.7/8 "x7 -5/8" 
5"x10" 

TIF 
YOU 

LIKED 
8800V 

YOU'LL 
LOVE 

OUR 

BOARDS. 

IF NOT, 

WE REFUND. 

COMPUTER 
KEYBOARD 

KEYTOPS 
en 

Blaals 

100/$695 

S -100 32K STATIC MEMORY BOARD 

features: 

1. FULLY STATIC - usable with all DMA devices 

2. BUFFERED - with noise suppressed control inputs 

3. MODULAR - populated in 1K increments 

4. RELIABLE - single source +5V. regulator 

5. PROM COMPATIBLE - monitors available on request 

Available: 

COMPLETE KITS or 

ASSEMBLED UNITS which have been fully tested and 

burned in 

BARE BOARD $3900 

KIT ASSEMBLED 

8K $278 $320 
16K $468 $515 
24K $648 $695 
32K $800 $845 

BIPOLAR PROMS 
8223 256 BIT $2.75 
82$23 256 BIT $3,50 
6306-1 2K TRISTATE $5.95 

$995 SEE BELOW 
82S126 256x4 $4.95 

CIRCUIT 
ASSEMBLY 

INTERCONNECT 

CABLE 
slncie Puled 

16 pm header 

II IT bhnn 

$149 

4K STATIC RAMS 

2114 
TMS4845d 
HM-4721I4 

650ns 600mal 
450ns 300mW 
450ns 200mW 

$9.95 
$11.95 
$13.95 

OPERATIONAL AMPLIFIERS 

SLEW 
OFFSET DIFF 3d8 VOLT RATE 

PART V I BIAS IMP BW GAIN v /us CMRR S 

401 Al 0 25PA SOPA 100M 100KH7 94dB 6 00 &u 3.95 
1402 3MV TOPA 30PA 1000M 2.5MHr 80dB 3 16de 8.95 
1407 10MY lOPA 150PÁ 100M 30,0MEtr 86dB 8 80dB 8.95 
1324 IOMV 30NA 3000A 3M IOMH, 10018 35 100dB 8.95 

THESE SUCKERS GIVE EVERY- 

ONE AN EVEN BREAK. 

EDGE VIEW METER 
CHARGE - DISCHARGE SCALE 

READS +20, 0, -40 
MOVEMENT +60, -120mA 
0.135 Ohms. 

TTL COMPATIBLE 

5V. REED RELAY 

$165 ea. 

$249 

7/$975 

CDS FOREIGN 

REPLACEMENTS 
TA7092P $3.95 
AN214 $4.25 
uPc1025H $4 95 

PHOTO CELL 
OFF 20M5L 
ON 200J1. 

2/99c 

SOLAR CELLS 

Idcnl 65 mA 

$.95 ea. 

10/$750 

2,2 cm 130mA 

51.49 ea. 

10/$950 

5W ZENERS 5% 

PLASTIC -AXIAL LEADED 

195338 5.1 

195339 5.6 
105340 6.0 
IN5341 6.2 
105342 6.8 
195343 7.5 

105344 8.2 

105345 8.7 

105346 9.1 

155347 10 

105348 11 

1N5349 12 

1145350 13 

105351 14 

105352 15 

105353 16 

105354 17 

105355 18 

1N5356 19 

105357 20 

1N5358 22 

105359 24 

1N5360 25 

IN5361 27 

IN5362 28 

105363 30 

195364 33 

99c ea. 10 MIX/ 100 MIX/ 
$7.60 $59 

YOUR CHOICE 

MAIL ORDER 

"GOOF PROOF" 

GUARANTEE 
Because MAIL ORDER CUSTOMERS 

cannot inspect their parts before pur- 
chase, for them only, we guarantee an 
IMMEDIATE REFUND -NO QUESTIONS 
ASKED -should you be unhappy with 
the parts,' or should the parts fail for 
any reason.' lust ship parts to us in a 

protective carton with proof of púrchase 

" CHEAP THRILLS LIMIT 10 OF EACH ITEM PER ORDER NO EXCEPTIONS, PLEASE' 

7400 09 7474 .20 

7401 .09 7494 .35 

7404 10 70161 40 

74504 12 DM8880 .50 

7432 .10 uÁ709 19 

7442 .25 LM301 It 
74L73 20 MC1458 .39 

DIODES & TRANSISTORS 
MARKINGS STANDARD HOUSE 81 SOME 

UNMARKED. BUT ALL MEET SPECS 

IN 91 10 IN 4148 05 TN 2222 
IN 270 09 IN 4001 05 21i 3904 

IN 3600 10 IN 4007 10 214.3906 

NE NEON BULB 08 

10 

10 

10 

AUDIO I.C.'s 
LM381 PREAMP ,99 
LM380 2w PwR .99 
MFC9020 2W PWR $2.25 

10 MEG 

POT 
1/4" shaft 
3/8" long 

4/99c 

SWITCHES 

ROCKER 
25v 6A 2/99c 

UL APPROVED 

SLIDE 
125V 30 12/99c 
SPSI 

T POWER 

OP AMP 
uA 791P5S 
1 AMP 

GOLD INLAID 

I.C. 

SOCKETS 

14 Pin 10/$1.89 

16 Pin 10/$1.99 

22 Pin 5/$1.69 

24 Pin 5/$1.89 

28 Pin 5/$1.99 

40 Pin 4/51.99 

D/A 

CONVERTER 

SIGNE IIC,S NE 5008 

10 

$1395 

D/A 

CONVERTER 

DAC -01 /SH 

$1295 

16 CHANNEL MULTIPLEXER 
ANALOG DR DIGITAL 

BREAK BEFORE MAKE SWITCHING 
SCHMITZ TRIGGER INPUTS 

FASI SETTLING TIME 

HIGH TRANSFER ACCURACY 

OVERVOITAGE PROTECTION. 

EVEN WITH + Vcc = 0 

HEWLETT PACKARD 

JUMBO RED 

HI EFFICIENCY 

LED 
ON 

Ai 
BOARD 

US 
6/99c 

Si 
INDICATOR 

HIGH INTENSITY 
RED 

LED LAMP 
FROSTED 
WHITE CASE 

3/99c 10/$225 
0 75 

PLASMA 

READOUT 

$495 

LIST 40 00 

ONLVY $1395, 

ELECTROLYTIC 
7500 MED 

at 16YDC 

99c 

POWER DEVICES 

SCR'S 
850 A 600 V PUN $9900 
225 A 800 V STUD $2900 

DIODES 
400 A 400 V PUN $1991 
300 A 300 V STUD $1495 
250 A 1000 V STUD $1901 

BRIDGES 
500 A 200 V 3 PHASE $9900 

25 A 500 V $496 
1.5 A 400 V 5115 
1.5A 100V 75 

LOS AN(,E, L 

LMN ELECTRONICS 

PORTLAND 

'503) 6464044 

WIZARD of PARTS 

DENVER 

13031 573 5 ?14 

ELECTRONIC LOLLIPOP 

SUB MINIATURE 

CRYSTAL FILTER 
Ir E ',DISE' w COVINA CA 8225 SW CIRRUS DR BEAVERTON ORE 5643 N BROADWAY DENVER. CO 

VINCENT 8 SAN BERNARDINO EWY ROLL BUS CNTR'WASHINGTON SQUARE, II 25 8 5815 AVE I 
455 KHz $295 

AI All POSSIBLE TRY TO DROP INTO ONE OF OIIR LOCAI IONS BUI IF YOU LIVE TOO FM AWAY YOU MAY ORDER BY MAIL FR05I WITH DATA 

NO BACK ORDERS WE PAY POSTAGE & HANDLING 
F. Reichert Sales 
1110 E. GARVEY AVE. 
W. COVINA, CA. 91790 

YOUR PARTS OR IMMEDIATE REFUND ON U.S ORDERS ONLY 

$20 MINIMUM CALIF. RES. ADD 6% 

FOR UNDER 8 HOURS PROCESSING SEND MONEY ORDER, CERTIFIED OR CASHIERS CHECK 
within 30 days of receipt of shipment SORRY' WE CANNOT ACCEPT PURCHASE ORDERS, COD'S PHONE ORDERS OR CREDIT CARDS ` MOS AND LED DEVICES EXCLUDED' l CANADA. PUERTO RICO. U S POSSESSIONS ADD $3 50. ALL OTHER FOREIGN ORDERS ADD S7 00 IN U.S. FUNDS 

ALL ITEMS SUBJECT TO PRIOR SALE 

CIRCLE 84 ON FREE INFORMATION CARD 
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Mention part number and description. For parts kits add "A" to part number. Shipping paid for orders 

A/ 

accompanied by check, money order, or Master Charge, BankAmericard, or VISA number, expiration 

date and signature. Shipping charges added to C.O.D. orders. California residents add 6.5% for tax. 

Parts kits include sockets for all ICs, components, and circuit board. Documentation is included with 

all products. Dealer inquiries invited. 24 Hour Order Line: (408) 374 -5984. E21 

co 

129 

ELECTRONIC SYSTEMS 
p.o. box 212 Burlingame CA 94010 

(408) 374.5984 

t) iì 

UART 
& BAUD 
RATE 
GENERATOR 
Part no. 101 

Converts serial to parallel and 

parallel to serial 
Low cost on board baud rate 

generator 
Baud rates: 110, 150, 

300, 600, 1200, and 2400 
Low power drain +5 volts and 

-12 volts required 
TTL compatible 
All characters contain a start 

bit, 5 to 8 data bits, 1 or 2 stop 
bits, and either odd or even 
parity. 

All connections go to a 44 pin 

gold plated edge connector 
Board only $12.00; with parts 

$35.00 

8K 
STATIC 
RAM 
Part no. 300 

8K Altair bus memory 
Uses 2102 Static memory chips 
Memory protect 
Gold contacts 
Wait states 
On board regulator 
S -100 bus compatible 
Vector input option 
TRI state buffered 
Board only $22.50; with parts 
1611.00 

RS- 232/ TTL 
INTERFACE 

81. 
vow . 

Part no. 232 
Converts TTL to RS -232, and 

converts RS -232 to TTL 
Two separate circuits 
Requires -12 and +12 volts 

All connections go to a 10 pin 

gold plated edge connector 
Board only $4.50; with parts 

$7.00 

DC 
POWER 
SUPPLY 
Part no. 6085 

Board supplies a regulated +5 

volts at 3 amps., +12, -12, and -5 

volts at 1 amp. 
Board has filters, rectifiers, and 

regulators 
Power required is 8 volts AC at 

3 amps., and 24 volts AC C.T. at 

1.5 amps. 
Board only $12.50 

TIDMA 
Part no. 112 

Tape Interface Direct Memory 

Access 
Record and play programs with- 

out bootstrap loader (no prom) 
has FSK encoder /decoder for 
direct connections to low cost 
recorder at 625 baud rate, and 
direct connections for inputs and 
outputs to a digital recorder at 

any baud rate. 
S -100 bus compatible 
Comes assembled and tested 

for $160.00 

TAPE r Part no. I 1 1 

INTERFACE 
Play and record Kansas City 

Standard tapes 
Converts a low cost tape 

recorder to a digital recorder 
Works up to 1200 baud 
Digital in and out are TTL -serial 
Output of board connects to 

mic. in of recorder 
Earphone of recorder connects 

to input on board 
Requires +5 volts, low power 

drain 
Board $7.60; with parts $27.50 
No coils 

Part 
no. 107 

RF 
MODULATOR 

Converts video to AM modu- 
lated RF, Channels 2 or 3 

Power required is 12 volts AC 

C.T., or +5 volts DC 

Board $4.50; with parts $13.50 

APPLE I 
MOTHER 
BOARD 
Part no. 102 

10 slots - 44 pin (.156) con- 
nectors spaced 9 /a" apart 

Connects to edge connector of 
computer 

Pin 20 and 22 connects to X & 

7, for power and ground 
Board has provisions for by- 

pass capacitors 
Board cost $15.00 

TELEVISION 
TYPEWRITER 

x...... iltaca nf 
4111413% 18. *as. es 

SVtG ,:.tIM G:. ,. ! 
1,ma.cf . .4r., 

! 

Part no. 106 
Stand alone TVT 
32 char/line, 16 lines, modifi- 

cations for 64 char/line included 
Parallel ASCII (TTL) input 
Video output 
1K on board memory 
Output for computer con- 

trolled corser 
Auto scroll 
Non- distructive curler 
Curser inputs: up, down, left, 

right, home, EOL, EOS 
Scroll up, down 
Requires +5 volts at 1.5 amps, 

and -12 volts at 30 mA 
Board only $39.00; with parts 

$145.00 

MODEM 

Part no. 109 
Type 103 
Full or half duplex 
N orks up to 300 baud 
Originate or Answer 
No coils, only low cost com- 

ponents 
TTL input and output -serial 

Connect 8 ohm speaker and 
crystal mic. directly to board 

Uses XR FSK demodulator 
Requires +5 volts 
Board $7.60; with parts $27.5 

To Order: 

CIRCLE 40 ON FREE INFORMATION CARD 
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LTRNIC 
(Formerly Trico) 

2795 W. Lincoln Ave., Suite L, Anaheim, Ca. 92801 PHONE 714/821 -0234 

INTERNATIONAL 
TERMS: Money Back Guarantee 

CALIF. RESIDENTS ADD 6% SALES TAX 
Please add $1 00 for postage ,nsde Calif., $2.00 for 

Out of State, Overseas add 10% of order. 
Minimum Order $5.00 CO. D. $20.00 ($1.00 nandlmgl 

STORE HOURS Mon.-Sat , 10.7 

BankAmeriart Master Charge 

30 MHZ LOW COST FREQUENCY COUNTER KIT 
Features: 

Frequency Range -100Hz to 30MHz min., resolution 100 Hz 
All TTL Circuitry -No tears in the eyes when replacing ICs 
FET Input Stage- Offers high input impedance 
High Sensitivity -15mV typical 
Xytal Time Base -0.001% 10MHz for better accuracy 
On Board Regulator -No external power supply needed 
All ICs Socketed -Easy to service 
Easy to Operate -No switches to flip 
Tin Plated & Screened Board -For easy assembly 

COMPARE 
and 

SAVE! 

$54" 
KIT *T- 230 -30A 

KIT INCLUDES: Detailed Instructions (22 pages). All parts including transformer (case not available). 

P.C. MOUNT 
PUSH BUTTON 

SWITCHES 

45d ea. 
10/$4.00 

PUT YOUR HAM GEAR OR CB IN YOUR HOUSE WITH THIS SPECIALLY DESIGNED POWER SUPPLY KIT! 
A lot of companies offered you this kind of power supply with very poor quality. Either the ripple is too high or the output voltage 
is not stable. Some of them even made their power supply with a zener diode and a resistor! Nobody has ever considered the safety of your equipment. With our kit, you can be sure of high quality and your equipment is protected against any failure of your power supply by a built in OVP circuit. 
KIT INCLUDES: Transformer, PC Board, 
Large heat sink, Large filtering capacitor 
and all the parts with detailed instruction. 

Features: Output Voltage = 
Output Current 
Load Regulation = 

13.5V Line Regulation = 0.02% 
3.5A Min. Internal Current Limiting 
0.01% Over -voltage Protected 

ONLY 
$ 16.95 

KIT * T -700 

WOW! LOOK AT THIS! 
5V 10A Power Supply Kit for your 

TTL Circuits! 
Kit Includes: Extra Large Heat Sink, Pow- 
er Tr., IC Regulator, P.C. Board, with OVP 
Circuitry. 

KIT T-500 $11.95 
With Optional Rectifiers and 
Filtering Capacitor. $14.95 (X'former not available) 

HERE'S A MUST FOR THE EXPERIMENTER! 
2 -20V @ 1.3A Continuously Variable Pow- 
er Supply Kit. Kit Includes: P.C. Board, 
Transformer, Power Transistor, Heat Sink, 
IC Regulator & all the parts with detailed 
instruction. 

KIT T-4S $12.95 

6 -DIGIT AUTO CLOCK KIT WITH ALARM 
Features: 
A. Fairchild 0.5" FND 500 

Series Display 
B. Display Board may be 

remote 

C. X'tal time base 
D. P.C. Boards, speaker, IC's 

and all parts. 
E. Detailed Instructions 

$19.95 
KIT X T -1302 

0.8" 4 Digit Jumbo Display Alarm Clock Kit 
Features: 

A. Fairchild 0.8" FSC8000 Display Array A gin A. 
B. Fairchild Super -Chip - F- 3817PC G ONE! 
C. P.C. Board, Transformer, Speaker and all 

parts included (less case) $19.s0 D. Detailed Instructions 7 
MINIATURE DPDT .20 each 
SLIDE 10 for $1.75 
SWITCH .- 100 for $15.00 

PUSH 
BUTTON 
SWITCH 

White, green 
and yellow 

304 ea. 
4/$1.00 

60 Hz 
Time Base IC 

MM5369 
$1.95 

WIRE -WRAP TOOLS from OK 
Hobby Wrap - 30 $5.45 
Hobby Wrap -Model BW-630 Bat- 

tery Op. (less batt.) $30.95 

POWER TRANSISTORS 
MATCHED PAIR 

MOTOROLA MJE2955 PNP 
MJE3055 NPN 

10 AMP 60 VOLT 90 WATTS 
$225 PER PAIR 

MINIATURE TOGGLE SWITCH 
SPDT On -Off $1.30 ea. 
DPDT On-Off $1.50 ea. 
3PDT On-Off $1.75 ea. 

Mini -Size Rocker Type 
also available at the same price 

TRANSISTORS 
NPN- General Purpose 30V 10/51.00 
PNP -General Purpose 30V 10/51.00 
2N2222- Switching 10/51.50 
2N3055 -150W Power 10/56.75 
2N6059- Darlington Power, $3.25 ea. 

20A HFE 1k Typical 

CPU 8080A 
ONLY $16.95 
Special from TI 

2716 - 16K EROM 
ONLY $39.95 

CRYSTALS 
1MHz $4.50 
4MHz $4.50 

10MHz $4.50 

e SAnrYß SALES OF 
THE MONTH 

NEW' 
" "M2402A 
AM /FM CASSETTE-TAPE RECORDER 
with AC /DC POWER and ON /OFF 
MONITOR SWITCH Reg. 

On /Off Monitor Switch $54.95 Built -In Condenser Mike 
Remote Mike Jack 
Built -In AC 
Output Jack for Earphone $39.95 
or Speaker 

Sale: 

LED's 
0.20" Red 254 10 for $1.75 
0.20" Green 304 10 for $2.50 
0.125" Red 204 10 for $1.75 
0.5" FND503 C.C. $1.00 
0.5" FND507 C.A. $1.00 
0.8" FSC8000 C.C. $5.00 

INTER -COM BOARD 
Fully assembled. 

Works on 9---15V D.C. 
2 speakers make it work. 

With Schematic 
ONLY $3.00 

TANTALUM 
CAPACITORS 

1p35V .15 
1p 1OV .15 

3.3p35V .20 
10p 50V .35 
22/435V .25 

COMPUTER GRADE 
CAPACITORS 

6,000 /.t F 75V 4.50 
10,000 /..t F 50V 4.25 
27,000 ¡1 F 50V 4.50 
30,000 1.1F 15V 3.50 
36,000 pF 30V 4.00 
63,000 pF 15V 3.95 

100,000 11F 5V 2.00 

M8000 
AM /FM 8 -TRACK TAPE PLAYER 

Jumbo Size with Durable Shoulder Strap 
Digital Program Indicator 
2000mW Amplifier 
Automatic or Manual Program Change 
AM /FM Radio 

Please add $3.00 for postage and handling. 

Reg. 
$44.95 

Sale: 
$35.95 

BOURNS TRIMPOT 
Commercial Single Turn 2K 3305P 

$1.25 ea. 10/510.00 
Cermet Mil. Spec. Multi -Turn 1K & 2K RJ24CX 

$3.00 aa. 10/525.00 

PRIME FROM ERIE 
10 -40p Mini Capacitance Trimmer 

50 ea. 10/54.50 

AN214 -4.5W Power IC with spec. Supply 
MH0026 -5MHz Clock Driver 
6V 130mA A/C Adaptor /charger 
0.2" - Red Fairchild L.E.D. 
14 -pin Lo pro IC Socket 
16-pin Lo pro IC Socket 

voltage = 13V $2.95 ea. 

$1.95 ea. 
$125 ea. 

100/510.00 
100/5 16.00 
100/517.00 
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PACKAGE NO 5 
SIB0300 Analog Switches and their 
Applications. Introduction to FET Analog 
Switches and the way the switch control 
or driver circuit affect performance. 
LCC4280 T.I. Peripheral Driver Data Book. 
Total information and typical application of 
complete peripheral drivers and interface. 

LCC4290 T.I. Line Driver and Line Receiver 
Data Book. Complete data on line circuits 
and application information. 
GIM0100 General Instrument Micro- 
electronics. Complete specifications and 
data on calculator, clock and T.V. game 
chips, microprocessors, industrial devices, 
static RAM's, EAROM's and ROM's. 

Value $19.30 

Inùduce Ourselves 

30 00 
INTRODUCTORY PACKAGE 

With any order valued at 
$30.00 or more 

Post marked prior to July 31, 1978 

You receive 
AT NO EXTRA CHARGE 

A 1978 ACTIVE 
ELECTRONICS Catalogue 

Your choice of any of the 
following packages - 

r PACKAGE NO. 1 

UNB0400 Unitrode Semiconductor Data 
Book. 500 pages on rectifiers, fullwave 
bridges, transient voltage suppressors, 
zeners, programmable unilunction trans- 
istors, etc. 
LCC4162 TTL Supplement. The most recent 
TTL functions are included in this supple- 
ment to the 2nd edition of the TTL Data 
Book. 

L 

RAB0606 Raytheon Selection Guide. A full 
line condensed quick reference source on 
all Raytheon Components, 

LCC4151 T.I. Linear and Interface Circuits 
Data Book. 688 pages. Complete specifi- 
cations on the 75 series of MOS interface 
peripheral driver, memory sense amplifiers, 
display interface circuits etc. 

Value $16.90 

L 

PACKAGE NO. 2 

FSB0104 Fairchild Bipolar Memory Data 
Book. Bipolar memories, ECL static 
memories, TTL static memories, TTL 
dynamic memories and macrologic. 
FSB0105 Macrologic Bipolar Microprocessor 
Data Book. Microprogramming for im- 
plementing as many system functions as 
possible in one centralized logic block. 
FSB0112 Fairchild Hybrid. Custom and 
standard product as well as reliability and 
design considerations. 

GSB0100 Zener, Transistor and Transzorb 
Catalogue. Discrete devices and pertinent 
data and complete device characterization. 
FSB0103 Fairchild Power Data Book. Basic 
parameter and data information as well as 
information on technology, safe operating 
area, reliability etc. 

Value $14.35 

r 

L 

PACKAGE NO.3 
ADVANCED MICRO DEVICES 

AMB0203 8080A/9080A MOS Micropro- 
cessor Hand Book. Detailed descriptions 
of the 8080A and associated CPU 
components. 
AMB0205 MOS/LSI Data Book. Static RAM's 
dynamic 4K RAM's, 2K EROM, shift registers, 
FIFO memories and complete micropro- 
cessor and support circuits. 
AMB0206 Linear and Interface Data Book. 
Comparators, data conversion products, 
Line drivers /receivers, MOS memory and 
microprocessor interface, Op Amps, Voltage 
Regulators etc. 

Value $17.85 

PACKAGE NO.4 
LCC4041 T.I. Power Semiconductor Data 
Book. 816 pages germanium and silicon 
power transistors, SCR's, Triacs, dadingtons, 
silicon power high voltage and low voltage 
types etc. 

SIB0303 Siliconix High Speed Analog 
Switches. Complete specifications, charac- 
teristics and applications of the DG300 
series. 
SIB0304 Siliconix FET Data Book. 
Complete data on selecting the right FET 
tor your application, characteristics and 
PC board layout. 

SIB0305 VMOS Power FET's. Technical 
Information, application and design aids, 
characteristics and device r application 
selection for this latest in technology 

Value $16.30 
We reserve the right to ship a package of our choice, if one or more items of a requested package is 

out of stock. This offer available in the United States only. 

=Active 
2nlectronic 

Sales Corp 

P.O. BOX 1035 FRAMINGHAM, MASSACHUSETTS 01701 
Over the counter sales, 
12 Mercer Rd., Natick, Mass. 01760 
Behind Zayres on Rte. 9 
Telephone Orders & Enquires (617)879-0077 

IN CANADA 2 LOCATIONS 
5651 Ferrier St. 44 Fasken Dr.- Unit 25 
Montreal, Quebec Rexdale, Ontario 
Tel. (514)735-6425 Tel.(416)675.3311 

MINIMUM ORDER $10.00 ADD $2.00 TO 
COVER POSTAGE & HANDLING Canadian 
customers add 30% for exchange and handling. All 
federal and provincial taxes extra. 
Foreign customers please remit payment on an 
international bank draft or international postal 
money order in American dollars. 
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iv SOCKET Mates with two rows of .025" sq. or 
dia. posts on patterns of .100" 

JUNIPERS 
centers and shielded receptacles. 
Probe access holes in back. Choice 
of 6" or 18" length. 

Part No. 
924003 -18R 
924003 -06R 
924005 -18R 
924005-06R 
924006 -18R 
924006 -06R 

No. of Contacts Length 
26 18" 
26 6" 
40 18" 
40 6" 
50 18" 
50 6" 

Price 
$ 5.38 ea. 

4.78 ea. 
8.27 ea. 

7.33 ea. 

10.31 ea. 

9.15 ea. 

JUMPERSolder to PC boards for instant 
plug -in access via socket -connector 

HEADERS 
jumpers. .025" sq. posts. Choice 
Of straight or right angle. 

Pan No. 
923863 -R 

923873 -R 
923865 -R 

923875 -R 

923866 -R 

923876 -R 

No. of Posts 
26 
26 

40 

40 

50 

50 

Angle 
straight 
right angle 
straight 
right angle 
straight 
rieht anale 

INTRA- CONNECTOR 

Price 
$1.28 ea. 

1.52 ea. 

1.94 ea. 

2.30 ea. 

2.36 ea. 

2.82 ea. 

Provides both straight and right angle functions. Mates 
with standard .10" x .10" dual row connectors (i.e. 3m, Ainsley, 
etc.) Permits quick testing of inaccessible lines. 
Pan No.: 922576 -26 No. of contacts: 26 Price $6.90 ea. 

INTRA -SWITCH 
Permits instant line -by -line switching for diagnostic or OA 

testing. Switches actuated with pencil or probe tip. Mates with 
standard .10" z .10" dual -row connectors. Low profile design. 
Switch buttons recessed to eliminate accidental switching. 
Pan No.: IS -26 No. of contests: 26 Pelee $13.80 ea. 

_ 4- 1'CRYSTALS 
Y THESE FREQUENCIES ONLY - tt 

P111 Ñ -- -- Frequency Caee /Style Price 
CHIA 1.000 MHz HC3341 $5.95 
Cv24 2.000 MHz HC33:u 55,95 

I CY2.01 2.010 MHz HC33 /U $, 
CY3A 4.000 MHz HC1BIU 54 95 
CY7A 5 000 MHz HC18 /U 54 95 
CY12A 10.000 MHz HC18 U $4.95 
CY14A 14.31818 MHz HC18U 54.95 
CY19A 18.000 MHz HC181) 34 95 
CY22A 20.000 MHz HC18'U $4 95 
CY3OB 32 000 MHz HC1BU 64 95 

CONNECTORS 
PRINTED CIRCUIT EDGE -CARD 

156 Spacing- Tin -Double Read -Out 

Bifurcated Contacts - Fits .054 to .070 P C 

15/30 PINS (Solder Eyelet) 
18/36 PINS (Solder Eyelet) 
22/44 PINS (Solder Eyelet) 
50 /100A I too swine) PINS (Wire Wrap) 

25 PIN -O SUBMINATURE (RS232) 
DB25P PLUG 
DB25S SOCKET 
DB51226 -1 COVER FOR 25S/25P 

Cards 
$1.95 
$2.49 
$2.95 
$6,95 

LOTS OF POTS 
Untested VC square Spectrol Trimpots 

Single -turn Printed Circuit Potentiometers 

68134 3 ea. at 
t0- 20 -25 - 

0- 250 50 -500 Shin 
= 24 pcs. $2.95 1 W -20 

6B135 3 ea. of j W(210K 25K 50K = 24 pcs. $2.95 
G8136 Sea of: 

MRe- 
220MK9- 2Me5M 

eg 
= 24 pcs . $2.95 

(Values subject to substitution within each group,) 
EXTRA SAVINGS'pn ail 3101134,13511381 fm eery $7.49 

$3,25 
$4.95 
$1,75 

80808 
MICROPROCESSOR COMPONENTS 

$24.95 

8212 8 Bit Input /Output 4.95 CDP1802 CPU 19.95 
8214 Priority Interrupt Control 7.95 MC6800 8 Bit MPU 19.95 
8216 Bi- Directional Bus Driver 4.95 MC6810AP1 128 a 8 State RAM 5.95 
8224 Clock Generator /Driver 5.95 MC6820 Perìph. Interface Adapter 7.95 
8228 System Controller Bus Driver 5.95 MC6830L8 1024 a 8 Bit ROM 14.95 

mire RAM'S 
8060A super 8008 SKI 95 1101 256x 11 static 
2650 8 et MPU 26 50 2101 256 e 4 SMUG 

P8085 CPU 29 95 2102 1021 I Staffs 

ea-e 210715280 
256 4 

Dynamic 
2504 1o1 2 BIT S 4.95 

TM54044.45NL 4K Static 2518 Ho 32 BIT 4.95 
7489 16 e 4 Static 2522 Nee 40 2.05 
8101 256 4 Starrt 2524 Owl 132 ad SSR 2.95 
9111 256 e 4 static 2524 102 Dynamic as 
8599 16 1 Static 2525 1024 Dynamic 2.95 

2527 Dual 256 21102/91LN 1024 e I Statt 4.95 
2529 Dual State 4.00 93420 256 a I stab. 
2529 Qual 512 BIT 4,00 256 a 1 Sync 
2532 Quad St 

Static 
2.95 MK4027(UPD4161 4K Dynamic 16 en 

3533 1024 Stall. 2 95 MK4p27(UPO /14) 16N Dynamit 16 Pin 

3311 to 1,95 

7aL5670 16 e 4 Rag 1.05 

ARTS 
AY.5.1013 30e Baud S 5 95 

ROM'S 
2513121401 Char. Gen -uppercase S 995 
2 5 1 313 0211 Char Gen dower rase 9.95 
25t6 Char Gen 10.95 
19415230 2048 BIT(512e 4 on 256 x B) I95 

Iousoa2 2K a t Dynamic RAM 31or 1 04 

FCM3ai7 
AY-3-8500-1 
AY-5-9100 
AYÓ-9200 
AY-5-9500 
AY-52376 
9374 
925115 

1702A 2048 Famos 
5203 2048 Famos 

92523 32 x 9 Open C 

825123 32 e 9 Tnsate 
745297 1024 Balm 
3e01 256 x / Fast 

12758 BK reran 10951 

E 1 49 

5 95 

1 75 

495 
6.95 

1495 
1 75 

s95 
6.95 
3 49 

1 95 
6 95 

2 95 

5 95 

29 95 

ss9s 
14 95 

5 00 

5 00 
79s 

2716 T I tsn Eprom 29.95 
2716 Intel IRK Eprom 5995 
63011 1024 Tri -Stale Bipolar 3 49 
63361 256 Open Col4dor Bipolar 295 

The Incredible 

"Pennywhistle 103" 

$129.95 Kit Only 
The Pennyweiaie im is capable of recording data to and hom audio tape without 
cnliU% speed regmrements far the recorder and d Is able to communicate direly 
win another modem and terminal nr telephone 'hamming- and communlcatons 
forme deal In acerron, It is free al .meal adjustments and burn with non.preclswn, 
readily evadable parts. 
o no TransmiaSloe Memo. Frequency -shin KePng, lu0 -0uplee (hall-duplex 

selectable) 
Maximum Data Rah 300 Baud 
Data Format Asynchronous Sanai (return to mark level required 

between each character). 
ROsalve Channel Frequencies 2025 Hz for space: 2225 He lot mark. 
Transmit Channel Frequencies switch selectable'' Low (normal) = boro space, 

1270 mark, High = 025 space. 2225 mark. 
Receive se"amviy -46 dbm acoustically coupled 
Transmit Level -15 Om nominal Adjustable iron -6 Om 

to -20 dbm 
Receive Frequency Tolerance .,,Frequency reference automatically adjusts to 

allow for operation between 1800 He and 2100 He 

D igital Data Interlace CIA RS-232C or 20 mA currant loop (receiver Is 

OPoiSOleed and non -polar) 
Power Requirements 120 VAC. single phase, 10 Wans, 
Physical All components mount on a single 5 by 9- 

°nnted %cuit bawl All components included. 
Requires a VOM, Audio Oscdlaar, F.e°0enry Ccamel and/or Oscilloscope to align 

SPECIAL REQUESTED ITEMS 
55.o0 11C90 19.95 

7 50 4933 3.95 
14.95 8T20 7.50 

14.95 8197 1.50 
4.95 H00185 7.95 

14 95 MCM6571 13.50 

1.50 MCM6574 13 50 
19.g5 MCM6575 13.50 

7205 
ICM70e5 
ICM7207 
ICM7209 
ICM7209 
MK50240 

D50026CH 
TIt308 

19.95 9368 3.95 
24.95 L0110/111 25.00/set 

7.50 95H90 11.95 
19.95 MC3o61P 3.50 
7.50 MC4016 (74416) 7.50 

17.50 MC1408L7 / 95 
3.75 MC1408L8 5.75 

10.50 74E122 9 95 

CLOCK CAPS 
MM5309 09.95 
MM5311 4.95 
MM5312 4 95 
MM5314 4.95 
MM5316 6.95 
MM5318 9.95 
MM5369 2 95 

MM5841 9.95 
Cno01 5 95 

PARATRONICS 
Featured on February's Front Cover of Popular Electronics 

Logic Analyzer Kit 
Model 100A 

$229.00 /kit 

Model 1009 Model l0 

Analyzes any type of digital system 
Checks rates in excess of 8 

million 
n 

words words per second 
Trouble shoot TTL, CMOS, DTL. RTL, 
Schottky and MOS families 
Displays 16 logic states up to 8 digits wide 
See ones and zeros displayed on your 
CRT, octal or hexadecimal format 
Tests circuits under actual operating conditions 
Easy to assemble- comes with step-by -step construction 
manual which indudes 80 pages on logic analyzer operation. 

(Model 100A Manual - $4.95) 

111 0 
IMI _ 

Some applications are: - Troubleshooting microprocessor 
address, instruction, and data flow - Examine contents of ROMS - Tracing operation of control logic - Checking counter and shift 
register operation - Monitoring I/O sequences - Verifying proper system operations 
during testing 

p 91ne the 3rd Hand ,. $9.95 each 
'Leaves two hands free for 
working 

' Clamps on edge of bench, table 
or work bench 
Position board on angle or flat 
position for soldering or clipping 
Sturdy, aluminum construction 
for hobbyist, manufacturer or 
school rooms 

DIGITAL STOPWATCH 
. Bright 6 Digit LED Display 
. Toes to 59 minutes 59.59 seconds 
. Crystal Controlled Time Base 
. rhree stopwetc"es in One 

Times Single Event - spin d Taylor 
See45 x215 x 90 11'e unrest 

Uses 3 Penlea Cells 

Kit - $39.95 
Assembled - $49.95 
Heavy Duty Carry Case 55.95 

Stop Watch Chip Only (72051 219.95 

PARATRONICS TRIGGER EXPANDER - Model 10 Model 10 Kit - $229.00 
Adds t6 additional bits. Procedes digital delay and qualification of input dock eaaplm - 59.95 

and 24-bit trigger word. - Connects direct to Model 100A for integrated unit). Model 15 Manual -54.95 

Vs- mourning he SWITCHES 
JMT121 SPOT on -oh-on 

TOGGLE 
JMT123 SPOT omnore -an 

Isub miteturel 
JMT221 OPOT on-no e- 
JM7223 OPOT on- none -on 

.9 10 

51,95 
1 65 
2 55 
2 15 

51.43 
1.21 

1 87 
1.58 

31/2-191g11 Portable DMM 

Overload Protected 

3" Mph LED Display 
Battery or AC operation 
Auto Zeroing 
env. eta 0 1 ohm resolution 

Overate reading 

10 meg input Impendence 

oc Accuracy 15, emcee 

Mangos: DC Voltage e 0,1000% 
AC Voltage. 0.1000V 
Freq. Response. 50 -400 HZ 

0c/AC Current. 0.100mA 
Resistance 040 meg ohm 
Sze 64 r 4 4 x2 

Model 2800 Accessories: 

$99.95 AC Adapter BC -28 39.00 

Comes wittest Rechargeable 
operating perating mai. Batteries BP -26 20.00 

and spare fisse Carrying Case LC -28 7.50 

=0= 
100 MHz 8 -Digit Counter 

20 Hz -100 MHz Range Four power soutes. i. e 6 LEO Display batteries, 110 or 220V wire 
Crystal-coMralled Snre0a0 charger 12V with auto 
Fully Automatic IgMar adapter and external 
Portable - completely 7 2 -10V power supply 
Selcp 75' 

MAX -100 $134.95 See 1 75' a 7.38' 
5.63° 

ACCESSORIES FOR MAX 100: 
Mobile Charger Ellminalor 
use power from car battery 

CMrnr /Ellminaler 
use 110VAC 7 

MPC121 SPOT on'oh -on 52.05 51.53 
TOGGLE MPC123 SPOT on- nose -on 1.75 1.31 

NW (Punted Circuit) MPC221 OPOT on- off -on 2.65 1 97 
MPC223 DPDT on- nane -on 2.25 t 68 

PUSH BUTTON 
PBi23 SPOT maintained t.95 1 47 
PB126 SPOT momentary 1.95 i 47 

CONTINENTAL SPECIALTIES 
PROTO BOARD 6 Other CS Prete Boards 

515.95 P8100- 4.5'x6 $ 19.95 

(6 long x 4 wlae PB101 - 5 8" x 4 5" 29.95 
PB102 - 7" x 4 5" 39.95 
PB103 - 9" x 6" 59.95 
PB104 - 9.5" x 8" 79.95 
PB203 - 9.75 a 61% x 23/4 80.00 
PB203A - 9.75 g 61/2 x 24:1 129.95 
(includes power supply) 

Model 100 - CLA 53.95 

Model 100 - GI 59.85 

31/2DIGIT DPM KIT 

New Bipolar Unit Auto Polarity 
Auto Zeroing Low Power 
.5" LED Single IC Unit 

Model KB500 DPM Kit $49.00 
Model KB503 5V Power Kit $17.50 

PHOTO CLIPS 

14 PIN 

16 PIN 

24 PIN 
40 PIN 

$4.50 
4.75 
8.50 

13.75 

JE700 CLOCK 
the JE 71x1 IS a low tosi digital Sock bui 

is a very high quality unit The urli fea- 
tures a srmuiated walnut case with di- 

ns of 6 a 2't a t II utilees a 

MAN72 high brightness readout. and IM 

J 12 01 24 Hour 
MM5314 Sock 

115 VAC KIT ONLY $16 
w 95 

j¿ PUSH BUTTON MS102 OPST momentary open 35 30 

11 
Murature MS103 sPST momentary closed 35 30 

OIPSWITCH 
206-4 6 pin dip 4 swìtll 

sPST 
206 -7 14 pr dip 7 synch 
206.6 16 pin dip 8 Notch 

1 75 1 65 
1 95 1.85 
225 215 

LOGIC MONITOR 
or CMOS Devices $74.95 

DESIGN MATES 

DM1 - Circuit Designer 
$69.95 

DM2 - Function Generator 

$74.95 
DM3 - RC Bridge 

$74.95 

HEXADECIMAL 
ENCODER 19 -KEY PAD 

. 1 O 

ABCDEF 

Shitt Key 

2 Optional Keys 

$10.95 each 

1/16 VECTOR BOARD 
I Hole Spacinp P-Panern Pna .'"- 

PanNO L w 1-9 loup 
PHENOLIC 6414ee 062XXXP e 50 6 50 1.72 1.51 

169P44 oeososP 4.50 1700 369 332 
EPDXY 64P44 062WE 150 6.50 2.07 1.86 
GLASS 84P44 062WE 4 50 8 50 2.56 2 31 

169P44 062WE 4.50 1700 5 04 453 
169P84 062WE 8.50 17 00 9 23 B 26 

EPDXY 01055 169P44 062WEC1 4.50 17.00 6 80 6.12 
COPPER CLAD 

INSTRUMENT/ 
CLOCK CASE 
Inledion molded unit. 

Complete with red bezel. 

4W x4 "x 1- 9/16 ". 

$3.49 

OT PROTO STRIPS 
...... .,1io1"s 

OT598 
le1pi. ), 

OT 355 

... emrMa.. _'.' Or -35B 

07 18S 

Or 12S 

0T-8S 

(This 

55.00 Minimum Order - U.S. Funds Only 

7 ype wholes pria 
1.595 590 12.50 

T -595 bus strip 250 
T.47s 470 10 00 

OT.178 bus strip 225 
OT -355 350 6.59 

1-355 bussi,p 200 
T 18S 180 4 75 
T-125 120 3.75 

OT -85 80 3 25 

OT -75 70 300 

Experimentor 300 S 9.95 
Experlmentor 600 510.95 

Spec Skeels - 25e - Send 
fauromM Residents - Add 5% Sohn Tea Deafer Imormnlon ennoble 

lames 
ELECTRONICS 

Stamp for 1975 Catalog 

N0nt1 
1978A 

CATALOG 
NOW 

AVAILABLE 

1021 -A HOWARD AVE., SAN CARLOS, CA. 94070 
PHONE ORDERS WELCOME - (415) 592-8097 

Advertised Prices Good Thru May 

New 63 KEY KEYBOARD $29.95 
IN STOCK 

Tuts keyboard teatures 53 unen, 
coded SOS, keys. unattached to 

any kind of PCB A very solid 
mottled plastic 13 e' base 
suits most a°plicallons 

N00565 Onwder Chip (encodes t6 Keysi 07.15 K. 
AY 2376 Encoder Chic (encodes 88 Kevsl 014.96 tia. 

JE803 PROBE 
The Logic Prone is a unit woo ,c fol ide most pan 
indespensibie in trouble shooting logo families 
TTL on Art CMOS It derives the power it 

needs to operate direetty ott of me corm urger 
test drawing a scant f0 mA ma. II uses a MANS 
readout to indicate any of the tollawmg Vales by 

these symbols 1HI -I ILOWI -d IPOl56 -P The 

Probe can detect high Fequency pulses 10 45 MHz 
11 can I be us% at M05 levels or circuit damage 
wall result 

J 

$9.95 Per Kit 
printed circuit board 

T2L 5V 14 Supply 
This is a standard TTL power supply using the well known 
0.13096 regulator IC to proveeagolid i AMPor wrrentat 5 

volts We try to make things easy for you by providing 
eveMhmoyou need In one package including thehardwáre 

JE225 $9.95 Per KI 
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7400 TTL 
51740314 16 

SN7401N 18 SN7472N .29 5171160N 89 

51414021 .18 5174714 35 SN71181N 89 

SN7403N .1B 5147474N .35 5174162N 1 95 

SN7404N 

5N74059 

18 

20 
51747514' 

SN717614 

.19 

35 

0474163N 
04741634 

89 

89 

51474061 29 3570704 5 00 $N74165N 89 

51474074 29 514748014 50 $N74166N 125 

51474089 20 6174829 99 5N741674 1 95 

$11710911 20 5971831 .59 04741706 1 59 

5474134 18 SN74135N .79 SP/74172N 6 00 

51171114 25 51474804 .35 5N74173N 1 25 

SN711214 25 5174891 1.75 SN74171N 89 

S471134 40 5117403 .15 SN74175N 79 

54741114 .70 51474974 59 94711704 79 

51474169 25 S971921 .43 5N7417711 79 

0474176 25 5971939 .43 S9711791 1 % 

514712014 20 5171949 65 517/1804 79 

9474214 29 S974951 .58 S147418114 1 95 

S1474229 39 51474949 .58 50174182N 79 

5171234 25 514749714 3.00 5N74184N 1.95 

5674254 29 S747110014 89 9674185N 1.95 

59742614 .29 S17/1071 .35 51741MN 9.95 

5474276 25 947110914 .59 SN74188N 195 
5/71291 
0171304 

.09 

.20 

5147411614 

94711211 
1.% 

35 

$4741909 
$11711991 

1.25 

1.25 

54743211 25 097112214 .39 SN7119211 79 

51171374 25 S1711239 49 59741%1 _79 

5474389 25 S117412514 .19 947419414 09 

5174359 
04741014 

25 
.20 

5147412614 

$51711329 
49 

75 

51741951 
5N741%N 

69 

09 

56714114 .99 S147113801 .75 514741971 89 

S474/244 .49 5147414111 79 581741%N 1.49 

59714314 .7$ $14711429 2.95 5971199N 1.49 

SN7444N 75 947414314 2 95 SN71200N 5.59 

5N7445N 35 SN74144N 2.95 SN74251N 1.79 

5474469 89 897114514 .79 $147427914 '19 
5874/71 .59. 514741174 1.% 5N7/283N 225 
59714814 

S1471534 

79 

20 

5147114814 
91741534 

1.29 
.89 

5141/28414 
S674285N 

315 
3.95 

5N7/591 20 $1741511 .59 017136514 89 

SN7453N 20 5174153N 59 04743669 69 

59715414 20 517415104 .99 S147436714 .69 

5674594 25 S94741554 79 5447436841 69 

59716014 20 697415694 -79 9474390N 1.95 

9474700 29 594741571 .65 SN743939 1.95 

20% DISCOUnt for 100 Combined 74001 

C01000 
C01001 
C5402 
C01009 

.23 

.23 

.23 
1.19 

CMOS 
C040<9 49 
C01050 49 

CD4051 1 19 

]ljotC01 
MrN 

39 
74002 55 
71C01 75 
74008 

CO407 
CD100B 
C04010 

.25 

.49 

.19 

C04053 
C04056 
CI)4059 

1 19 

2.95 
9.95 

74C10 
74C14 
74G20 

.75 

.58 

3.0 

CD1011 .23 CÁ1060 IÁ9 ]4030 
.58 

.65 
001012 25 CD/066 79 71C12 2.15 
C04013 .39 CD/088 39 74C18 4 75 
C04011 1.39 CD4069 45 74C73 1.50 
CD4015 1.19 C04070 55 74071 1.15 
CD4016 
004017 

49 
1.19 

C01071 
CD1072 

23 
49 

71C89 
7400 

6.49 
3,% 

CD1018 
CD1019 

.% 

.49 
C04076 

004081 

1.39 

23 

7400 
71C95 

2.0 
2.0 

014020 1.19 C04082 23 71C107 1.25 
C04021 
C04022 

1.39 
1.19 

C04093 
C040% 

99 
249 

74C151 
745151 

2.90 
300 

C01023 .23 MC1/109 14.% 710157 2.15 
C0402/ .79 MC14410 14.95 740160 3.25 
C01025 .23 MC14111 1.95 71C181 325 
C04026 225 MC11/19 1.% 71C163 3 0 
504027 
5040213 

69 

.59 

MC14433 
MC1/506 

11.95 
75 

710164 
7/0173 

3.T5 
2.60 

CD4029 
C01030 

1.19 
.19 

MC11507 
CD4509 

99 
395 

710192 
71010 

3.49 
2.75 

C01035 % CD4510 139 740195 2 75 
C04040 1.19 CD4511 1 29 740922 595 
C34011 

Ì 

CDIDI6 
C01047 
501018 

1.25 
.99 
89 

1.79 
2.50 
1 35 

Cws15 
7U4516 
C01520 
MC14562 

CD4558 
04714553 

295 

i. 
14.50 

2.25 
3 50 

740923 
740925 
74C926 
BOC% 

80097 

8.% 
14.95 
11 95 
150 
1.50 

/MG 1.75 LM733N 1.0 
eM3U0N 
1M30111 

.80 

35 LINEAR LA173911 

LM741CH 
1.19 

ä 
LM301CN .36 LM711C4 .35 

1M302H .75 1M340T-8 1.25 18741-14N 39 
LM304H 1.00 LM340112 1.25 /917179 79 
LM305N .0 LM340T-15 1.25 1117476 79 
LM307CNM .35 1M310T-18 125 1174811 39 
1.463081 1 0 LM340121 125 LM748N 39 
0130804 1.00 LM3504 1 00 UA1303N 90 
LM3051 1.10 LM351C1 .58 58130411 1.19 
1.93091 1.25 1.1157014 1.15 111305N 1.40 
1113104 1.15 1.145739 3.25 5813074 % 
1M3119 0 LM37/4 4.0 06131014 2.% 
/M3110 .90 LM30N 1.25 LM135114 1.58 

L143178 6.50 LM380CN .99 L1614101 1.75 
1M318CN 1.50 LM381N 1.19 061158C1M .59 
0331914 1.30 LM382N 1.79 MC11B8 1 95 
114320K-5 1.35 965094 8.0 MC1489 1.95 
LM3201(-12 115 1E510A 6.0 LM14%N 95 
L14320112 
1.1132011-15 

1.36 
1.35 

M529A 
NE531N 

1.95 
3.0 

LM1556V 
MC1741SCP 

1 75 

3.0 
11320K-18 1.36 1165381 6.0 LM201N 2 % 
LM320K-24 1.35 NE5401 6.0 LM3053 1.0 
111320-5 1.25 14E5534 1,30 111306514 69 

/543201-5.2 1.25 0105556 39 LM3901113401) 19 
11132074I 125 11E556 .99 LM3054 09 

LM320T-12 1.25 NE5608 5.0 1113909 1.25 

LM320T-15 12$ NE5618 5.0 MC5550V 1.0 
LM320T-18 125 NE5628 5.0 L11752514 .% 
L93204-24 125 11E5651 1 75 L175314 .75 

/832383 5115 NE56511 1.25 90398 1.% 
1M321N 1.0 NE5863N 1.75 LM75450 49 

LM339N .% NE56711 1.25 75151CN 39 

L1A34081 1.35 NE56N 99 7515204 .39 

LM3401-6 1.35 111E570 10.50 75153CN 39 
083406-0 1.35 LM703C414 .15 75/54CN 30 

183101-12 1.36 LA170911 .29 75491CN 79 

01310K-15 1 35 09170994 .29 75192CN 58 
093104-18 1.35 LM710M 79 75494CN 09 

L163496-21 115 1047119 39 RC4151 5 95 

LM310-5 125 LM723H 55 904194 5 95 

LM340T-9 1 25 0.147239 55 9n41% 449 
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WIRE -WRAP KIT - WK -2 -W 
WRAP STRIP UNWRAP 

Tool for 30 AWG Wire 

Roll of 50 Ft. White or Blue 30 AWG Wire 

50 pc5. each 1 ", 2 ", 3" & 4" lengths - 
pre-stripped wire. 

$12.95 

s ! WIRE WRAP TOOL WSU -30 
WRAP STRIP UNWRAP -56.95 

WIRE WRAP WIRE - 30 AWG 
25 R. min. 51.25 50 R. $1.95 100 h. 52.95 1000 ft.. $15.00 
SPECIFY COLOR - White Yellow - Red - Green - Blue - Black 

WIRE DISPENSER - WD -30 
50 ft. roll 30 AWG KYNAR wire wrap wire $3.95 ea. 
Cuts wire to desired length 

Strips 1" of insulation Specify - Blue -Yellow- WhiteReg 

REPLACEMENT DISPENSER SPOOLS FOR WO 30 

Specify blue, yellow, white or red $1.11 $ Rol 

COMPLETE MANUAL FOR DIGITAL CLOCKS by John WMn and John Brook. 

Familiaroso technician or bo0balSt with basic theories behind dlgItal 010445 InCIU049 trouble Shooting guides, baSiC 

charaClerlsucs of clocks, Soldeng techniques, clock component data sheets and 000$I1utlan bps. S3.95 

125° 4. 
60209 Red 

96209 Green 457 011111 

60209 Orange 4151 

5/51 

DISCRETE LEDS M5 ' .190' die. 

40hí Red 1021 
Green 451 
Yellow 431 
Orange 441 

085- dla. 
9050 ' Red 6.11 

9C209 yellow 451 2007 Ma ',in 
.200" dia 185" d1$ 85,558 Red 531 

MC22 Red 5/51 40526 Red 5 $1 6C556 Red 100/38 

.22 Green 4151 .526 Red 10038 .556 Green 4151 

MC22 Yeeow 451 3C526 Green 431 10556 Yellow 4151 

MC22 Orange 441 MC526 yel5w 451 65556 01m0e 4.51 

651 -22 RI 431 MC526 Clear 4 /St 10556 Clear 711 

IINFRA-6E01E0 
x p. 1116 

Fiai 541.0 

740500 
71102 z 74LSOO TTL;;11;,; eta 

741503 
741004 

.23 

29 
741574 
711575 

.35 
49 

741510 
7410181 % 

711505 2g 711576 35 7115162 09 

711308 23 71L583 .75 7415163 N 
741010 23 711%5 .99 7115161 99 

741513 49 74L5B6 35 7413175 79 

741514 % 711590 49 7115181 2 49 

711520 .2g 741592 .59 7405190 89 

711528 71L593 59 7415191 89 

711527 
714528 
741530 

740532 

.gg 

29 
29 

.27 

.29 

711595 
741596 
7415107 
7415109 

79 

09 

35 

.ä 

7415192 
7415193 
7105591 
7415195 

89 
58 

es 
va 

711540 .29 7115112 35 7410253 79 

741542 .89 7415123 % 7105257 

711517 
740551 

.09 

.T3 

7/15132 
7415136 

79 

39 

7115260 
7415279 59 

711555 Y3 7115138 .58 7115367 59 

711573 35 7410136 69 7415368 59 
7415151 89 7415670 1 95 

DISPLAY LEDS 
TYPE POAMTY NT 

MAN I Common Ano4Ar5 270 

MAN 2 5 6 7 Dol MMr1 -red .300 

MAN 3 Common Cathode-4d 125 

MAN 4 Common CanM0e.40 187 

MAN 52 Common 420991reen 300 

MAN 71 Common ArO0-M 300 

MM 72 Common Anode -rod 300 

MAN 74 C001510n Cathy/wren 300 

MAN 81 Common Mode -yellow .300 

MAN 82 Gammon Anode-911M 300 

MAN 54 Common C$ISC44 ye110w 309 

MAN 3620 Common Anode-orange 300 

MAN 3630 Common Anode 'orange -1 300 99 

MAN 3640 Common Ca1no4- orange 300 % 

MAN 1610 Common Anode-orange 300 99 

MAN 4640 Common Cathode-orange 400 19 
MAN 4710 Common Mode-red el 400 09 

MAN 4730 Common Anode -red 40 .99 

MAN 1740 Common Cathode-red 400 99 

MAN 4810 Common Anode-ye/ow 400 .99 

MAN 5810 Common An0Oeoran9e-0 O 560 99 

MAN 6830 Gammon *2004.014090 580 99 

MAN 6640 Common Calho0e- 0ranIe -D .O. 50 99 

MAN 6850 Common Cathode-orange -1 560 99 

MAN 58130 Common Mode-orange 560 99 

PINCE 

2.% 
4% 
431 
1% 
1 25 

1 25 

09 

1.25 

99 

99 

RCA LINEAR 
CA3013 
CA3023 

CA3035 
CAi039 
CA3046 

CA3053 
053059 
CAi060 
CA3080 

CÁ3081 
083082 

8 pin LP 
14 pro LP 
16 ern LP 
18 pin LP 

20 OW LP 

14 pm ST 

16 pin 5T 
8 pin $T 

24 Mn ST 

215 CA3083 160 
2.56 CA3086 % 
2 48 CA7089 3.15 
1ä CA3091 3.50 
1.30 CA3102 2 % 
150 CA3123 215 
3.25 CA1130 1 39 

3.25 CA3140 I 

05 CA3160 I 25 
2 00 CA3401 49 
2 00 CA7600 1.75 

TYPO POLARITY MT PRIA! 

MAN 6680 Common Camo40a0IIpe 560 09 

MAN 6710 Common Modred -D. 0 560 99 

MM 6730 Common Mode -red .I 
MAN 6740 Common Ca9ode-re-0 0 

580 
560 99 

MAN 6750 Common Cathode -red 91 560 99 

MAN 6760 Common Modeled .560 99 

MAN 670 Common Clm08e-rd 560 99 

21701 Common Atlo0e -red x 1 300 99 

DL702 Common Cath00e'ro .300 1.25 

01700 Common Cathode -red 

31707 Common Mod4-4d 
300 

300 

01711 Common Mode.* 600 I 25 

0L744 Common 6904 -rN -1 630 49 

0L747 Common Anode -red 600 1 49 

01719 Common Ca1110*1 ee -1 
31750 Common Camo91-red 

01.335 Common Camnde.re4 

.830 
600 
110 

1.49 
I 49 

$5 

41070 Common CaOlode 250 e9 

193359 Common Mode 
F10503 Common Cathode (F93501 

350 

500 

75 
99 

690507 Common Mode 16105101 50 % 
5082 -730 4 M 7 Sgl 31911.69109 .60 19.% 

5082 -7302 4 a 7 591. 019K -1H29 .800 19.95 

5082 -7304 OW4mge Milder (el) 500 15.0 
50827340 1 K 7 Sgl 11$1- 9e6Ne04a1 .600 22.50 

OR- 2206KB Kit $19.95 XR -2208101 KU 514.95 

WAVEFORM 
TIMERS 

GENERATORS EXAR KR-5550P 519 

SR 205 EB 40 
M9 d301 1 55 

MR-2206CP 5.50 
4R-55600 .0 

MR-2207CP 3.85 WSpLLAl1E00E MR-25580P 320 
MR2211CP 58.70 %R-22dOCP 4.0 
x9-4t36 2.0 PNASE LOCKED LOOPS 

ETEREO DECODERS KR-1468 3.65 MR210 5 20 

8R-1310C17 E320 6R1488 1.95 MR-215 660 
11-1801 320 KR I489 I.% 3956701 .09 

40'2567 299 59.2208 520 %Rá6707 1.25 

IC SOLDERTAIL - LOW PROFILE (TIN) SOCKETS 
1.24 25.49 5010 1.24 

5 17 16 15 = 22 pin LP 5 3' 
20 19 18 74 pin LP 38 

22 21 20 28 Din LP 45 

29 28 27 36 pin LP 60 

34 .32 36 SOLDERTAIL STANDARD (TIN) 40 an LP 63 

5 

30 25 24 38 pm 5T 5 39 

30 27 25 36 pm ST 139 

35 32 30 1111111111. 40 pin ST 159 

49 45 42 SOLDERTAIL STANDARD (GOLD) 
8 pon 5G 0 30 

M *SG 35 
16 on SG 36 
18 pin SG 52 

27 N 24 pin 5G5 73 

32 29 24 pin 50 173 
35 32 36 p1n SG ) 75 

47 43 40 pin SG 75 

WIRE WRAP SOCKETS (GOLD) LEVEL #3 
228WW .% 
74 Wn WW 05 

B pin WW 140 
36 pin WW 159 
40 on WW 175 

B pin 0909 5.40 .38 

10 on WW 45 41 

14 pm WW 39 38 

16 pin WW 43 42 

18 pm WW 75 68 62 

36 
0111111 31 

31 

Inventory Clearance STEWART WARNER 
S lal 
Offer 

PM 1961n.) 10 10% PM 1014.1 110 1 

SW7401 912044 010004 M9.0093547402 S40Á4 44.00110 430. 

5097107 2.20 19.00 180.00 9w7403 3.50 31.0 
5907416 2.20 19.00 18000 9597488 2.20 19.00 

SW7117 2.20 1100 180 00 SW7191 150 31.0 
5817420 1.30 11.0 100.90 5097491 3.50 3100 

6947123 2.20 110 18003 5997495 150 31.00 

SW7425 1.70 1100 130.00 $W7196 350 31.0 
5997427 I 50 12.00 110.00 $874190 610 66.00 

5W7136 150 1200 11000 SW74104 220 19.00 

5957432 1.50 12.03 11100 90971105 2.20 19.0 
SW7437 1 50 1200 1110 SW74107 2.20 1909 

SW7138 1.50 12.0 11000 55974121 2.20 19.00 

0907440 120 9.00 110.00 58174123 2.50 22.110 

$W7443 3.50 31.00 30000 SW74145 5.50 51.00 

SWIM 3.50 31.0 300.03 50974150 6.90 86.0 
5347445 350 31.0 300.% 5171151 3.50 31.00 

5597446 1 C 3600 350.00 5W74153 400 36.03 

516/450 120 9 0 0000 SW74156 400 3800 
5W7453 120 900 8000 0W74180 4.50 41.00 

S59745/ 120 9.00 0.0 9374101 910 9600 

5997460 1.20 9.00 80.00 5174182 150 41.0 
SW7472 220 191 18000 $960601 2.50 22.0 
SW7475 350 31.00 30.00 5159602 4.% 44.00 

5997480 290 26 00 25000 

Pre -tubed No mixing or combining prices 

TV GAME CHIP SET - 37.95 
Includes AY- 3- 8500 -1 Chip and 2.010 mhz crystal 

(2.010 crystal - 5.99 ea /AY3.8500 -1 Chip - S7.50 ea.) 

300.% 
16000 
300-00 
ä09D 
300.9) 
3%.00 
650.00 
18000 
180.% 

19000 
18000 
20000 
5%.00 
65000 
300 .0 
ä00 03 
400.00 
400.00 

050.00 
100.% 
200.00 
4000 

ZENERS - DIODES - RECTIFIERS 
TYPE VOLTS W PRICE TYPE VOLTS W 

19746 3.3 400m 4;1.0 111005 00 PP/ 1 AMP 

117516 51 4004 4/1 00 141006 800 PN I MAP 

1X752 5 8 IOOm 1/1.0 44007 1000 PN I AMP 

11753 8 2 404 4/1.0 93800 50 20011 

94751 6.8 40011 4/1.00 14148 75 tom 

11959 12 40001 8/1.0 14151 35 1914 

919658 15 40911 4/1.0 144305 75 254 
1145232 5.6 50901 28 14731 5.6 Iw 
1145234 6.2 504 28 914135 6.2 1w 

195233 6.8 50011 28 161736 6.5 iw 
115238 7.5 5004 28 14738 6.2 1w 

19456 25 1914 6/110 141712 12 1w 

14458 150 Im 6/1.0 44744 15 loo 

144858 180 1014 6/1 0 111183 SOPS 35 AMP 

111001 50 NV 1 MAP 1211 00 N1154 10 PP/ 35 AMP 

114002 100 PN 1 AMP 12/1.00 N1155 150 PIV 35 AMP 

114403 200 NV 1 AMP 12/1.0 11186 20 P12 35 MAP 

114004 400 PN 1 IMP 12/1.0 41188 400 PN 35 NAP 

PMP 
1011 0 
10/1.00 
1011.0 
6/1.00 

15/1.00 
12/1.00 

20/1 00 
28 

28 
28 
28 
28 

28 

1.0 
1.70 
1,50 
1.90 

3.0 

25-49 5110 
36 35 

37 36 

44 43 

59 58 

62 61 

0 
I 26 t 15 

15 1 30 

63 57 

100 0 
1 40 1 26 
159 145 

% 75 

95 85 

25 1 10 

1 4$ 1 30 

1 55 110 

SCR AND FW BRIDGE RECTIFIERS 
0360 154 1400V SCR 

C381 338 99 6006 SCR 

212328 1. BA @ 2009 SCR 

MOA 9801 12A @ 500 FW BRIDGE BEC 

MDR 980.3 12A @ 2000 FW BRIDGE AEC. 

SI 95 

1.95 

195 

MPS w5 ID 
MPb008 5400 
NMI 44100 
2142105 141.10 
2112211 44 CO 

2105225 541.4 
Mel MI m 
2105185 051 00 

MOM M1109 
5520980 141.09 
2140978 541.00 
21445 54100 
2140e5 24100 
210055 

s 31 á 
ME3155 S14 
2M5312 54100 

va 4100 
R6M7 M14 

PM0011 ini m 

TRANSISTORS 

:XS 
1M bi1.W 

100 

14" 

50 PCS. RESISTOR ASSORTMENTS $1.75 
ASST. 1 

ASST. 2 

ASST. 3 

PER ASST. 
10 OHM 12 OHM 15 OHM 18 OHM 22 OHM 

S n. 27 OHM 33 OHM 39 OHM 41 OHM 56 OHM 111 WATT 5% 50 PCS. 

68 OHM 82 OHM 100 OHM 120 OHM 150 OHM 

5 n. 180 OHM 220 OHM 170 OHM 330 OHM 30 OHM I/1 WATT 5, 50 PCS. 

410 OHM 560 OHM 680 OHM 820 OHM Ill 
5 ow 1 26 15K 1 86 2 25 2 74 1/1 WATT Se. 50 PCS. 

3.36 3 96 4 76 5 61 6 8K 

ASST. 4 5 ea. 826 10K 126 15k 18K 1/4 WAT 5% 50 PCS 

22K 274 331 39K 47K 

ASST. 5 5 ea. 566 68K 82K 10K 120. 114 WATT 5. 50 PCS 

1591 1801 2206 2706 330K 

ASST. 6 5.4 3906 4106 5606 6806 620K 1/1 WAT 0. 50 PCS 

1M 1 2M 1 5M 1 8M 2 2M' 

ASST. 7 5 ea. 2 7M 3 3M 3 9M 1 7M 5 6M 1/4 WAT 5% %PCS. 

ASST. 8R Includes Resistor Assortments) -7(350 PCS.) $9.95 ea. 

66.00 W Mmum Osier - D.S. Fends Nth/ S9.6 Sheets - 25e - Send 35e Stamp let 1976 Catalog 

CuMbxm Residente - Add 9% Sales Tes Resler Intermellen Available 

ames 
ELECTRONICS 

1021 -A HOWARD AVE.. SAN CARLOS, CA. 94070 
PHONE ORDERS WELCOME - (415) 592-8097 

Advertised Prices Good Thru May 

SEW 
1978A 

CATALOG 

NOW 

AVAILABLE 

CAPACITOR áßeú 

P.Nteo 41e0 
NNW ÚM CO 

2MM1 4400 
2MIM 44100 
211441 44109 
2.400 MOD 4 

21451411 4100 
2M41 44 00 
MOM 44 00 
20514 4100 
105131 l4100 
2161211 MP CO 

205131 54100 
211524 54 00 
116210 64100 
2054a2 M00 
2.%11 4100 
M461 5414 
cieMlxR 24 00 
MO 01.75 

CORNER 
1-9 10-19 50-10 1.9 10.49 50.10 

10 581 .% .04 13 .001,.6 .05 01 .035 

22 pl .05 111 .03 .01174F .05 .01 .036 

17 pl .% .a 13 .01µF .% .01 .036 

100 pl 05 .01 03 .0220 .06 .09 .01 

220 pt .% .04 03 .047µF % .09 .01 
470 pl 05 .04 .035 loF .12 09 075 

158 VOLT SWEAR FILM CAPACITORS 

.0151 12 .10 .07 .022001 .13 .11 .08 

0022 .12 10 07 .04711*1 21 .17 .13 

.001741 12 .10 07 .Iml .27 23 .17 

0141 12 .10 .07 .Vint 33 .27 22 
29% DIPPED TANIMUM6 (BOLIDI LAPACn0113 

1/35V .28 23 .17 1.5/356 30 .26 21 
15356 28 23 .17 2.2/250 31 .27 .22 

22/35V 28 .23 17 3.3356 31 .27 .22 

33/356 28 23 .17 4.7/25V .32 28 .23 
471356 28 23 17 6.82512 36 .31 .25 

58/365 .28 .23 17 10/256 40 35 29 
1.0/3512 28 .23 17 1525V .63 .50 .40 

MINIATURE ALUM110r ELECIROLITC CAPACITORS 
Adal Lud Radial LN 

.47506 .15 13 10 47256 .15 .13 .10 

103011 .16 .14 .11 .17/50 18 .11 .11 

3.3/500 .11 .13 .10 1.0/159 .15 .13 .10 
1.7/256 15 .11 12 1.57255 .16 14 .11 

10/259 .15 13 .10 1.0400 .18 .14 11 

10/50 .16 11 .12 4.7/166 15 .13 10 

22/256 .17 .15 .12 4.7/256 .15 .13 .10 

22500 .24 .20 .18 4.7/506 .16 .11 .11 

47025V .19 .17 .15 10/166 .14 .12 .09 

47/50 25 21 19 101256 .15 .13 .10 

10256 .21 .20 18 1050 .75 .11 12 

100/509 35 .30 .28 /7/50V .24 .21 .19 

220256 .32 .28 .25 10/169 .19 .15 .14 

220/506 .45 .41 38 1025V 21 .20 .18 

170/250 '.33 29 27 1040V .35 10 25 
100/160 .55 .50 .15 220/16V .23 .17 .16 

220/166 70 .62 55 170259 .31 28 26 

CIRCLE 77 ON FREE INFORMATION CARD 

www.americanradiohistory.com

www.americanradiohistory.com


rn 
U 
Z 
o 
Ls 
H 
U 
W 
-J 
W 

O 

¢ 
134 

Beautiful Boards 
OUR BEST SELLER: 
ECONORAM II" 

S- 100 Compatible 8K x 8 in a cost -effective 
package. Buffering on all lines, 0 wait states with the 
8080. low power consumption, configured as two 
separate 4K blocks for addressing flexibility, handles 
DMA, memory protect with vector interrupt provision 
if you try to write into protected memory. fully 
socketed, gold- flashed edge fingers, solder masked 
and legended board ... this is the board that doesn't 
cut any corners, but cuts the price instead. 

(See the 1/77 issue of Kilobaud magazine for a prod- 
uct profile that tells just about everything you'd ever 
want to know about Econoram II ... or send a sell - 

addressed, stamped envelope to " Kilobaud Article' 
c/o our address and well send you a reprint. But if you 
really want to be convinced ... talk to somebody who 
owns one!) 
Kit form: S135.00 
3 kits: $375.00 
Assembled, tested: 5 155.00 

SUPER MEMORY FOR A 
SUPER MACHINE: 
H8 COMPATIBLE 
ECONORAM VIT" 

ry 

Users of the S -100 buss have found out why our 
memories are their best value ... now 118 owners 
can find out too. This 12K x 8 kit offers the same 
basic features as our ECONORAM series ... static 
design, configuration as two blocks (one 8K and one 
4K), switch selected protect. sockets for all ICs, full 
buffering on address and data lines ... plus the re- 
quired hardware and edge connector to mate 
mechanically with the F18. As a bonus, all sockets and 
bypass capacitors are pre-soldered to the circuit board 
so you can start right in on the fun part of building this 
high-quality memory. 
Kit form: $235.00 

WE ALSO SPEAK DYNAMIC: 
ECONORAM Illy" 

If you want a dynamic memory, might as well get one 
that works right. Econoram Ill is inexpensive. completely 
assembled and tested. and ready to plug into your S. 100 
machine. Low power, 0 wait states with 8080 CPU, con- 
figured as two 4K blocks, Fully socketed. 
s149.00. assembled and tested only 

ANNOUNCING ... THE 16K ECONORAM IV'" 

We'll be ready to ship these soon, so we thought you'd like a 
sneak preview. The price? Under $400, the performance? All 
Mat you ce come to expect tiorp the Econoram line. along with 
in.pressively low power consumption and a couple of other tricks 

e have up our sleeve. II you've been waiting for a 16K hoard. 
you II be happy you walled for us. 

ACTIVE TERMINATOR BOARD 

The active termination circuitry fl our mother board kits 
minimizes the ringing. crosstalk, overshoot. scrambled 
data, and noise problems that can occur with unterminated 
lines. But even if you don't have a Godbout motherboard, 
you can trick your computer into thinking you do by 
adding this useful peripheral. Simply plug into any S.100 
machine. and gain the benefits of active circuitry. 
°CK -017, $29.50. Kit form only. 

DEALER NOTE 

Wed like to thank the ever number of dealers who are 
spreading the Econoram word to their customers ... you will be 
happy to know that we have doubled the capacity of our 
Compukit n, division in order to continue handling the massive 
response. We're glad you like wtydt were doing ... and we're go 
ing to keep on doing it! 

TERMS: Please allow up to 5'7. lot shipping. excess refunded. Cal,lo,- 
mans add tax. COD orders accepted with street address for UPS For 
VISA' Mastercha lye' orders call 

r 

24 hour order desk at 
(415) 562.0636. Prices good through cover month of magazine. 

FREE FLYER: These are lust a feu of the items we carry for the coo' 
outer enthusiast. We also stock a broad line of semiconductors, passive 

,rnponents. and hobbyist items, We will gladly .send you a flyer de.scrib. 
I y our products upon r ccei pl of your name and address. 

@Ng 
BILL GODBOUT ELECTRONICS 

BOX 2355, OAKLAND AIRPORT. CA 94614 
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MORE NEW ITEMS! 

DON'T MISS ANY 
Get every single issue of Radio -Electronics 
delivered right to your door, and before it 
appears on the newsstand. Use this cou- 
pon and subscribe now. 

Mail to: Radio -Electronics 
SUBSCRIPTION DEPT., P.O. BOX 2520, 

BOULDER, COLO. 80322 

name (please print) 

address 

city state zip code 

check offer preferred 
1 Year -12 issues ONLY $9.98 

2 Years -24 issues SAVE MORE $19.00 
(You save $5.00 over newsstand) 

3 Years -36 issues GREATER SAVINGS $27.00 

(You save $9.00 over newsstand prices) 

Payment enclosed fl Bill Me 

Check here if this is a new subscription 

Check here if you are extending or renewing 

your subscription 

Extra Shipping: Canada $3.00 per 
year, all other countries $5.00 per 
year. 

40E 8 

JUMBO LED READOUT ARRAY 
By Bowmar..5 in. 
character common 
cathode. Designed 
for use with multi- 
plexed clock chips 
4 digits in 1 pack! 

O AMP 
Assembled & test- 
ed. Not a kit. Has 
tapped output for 
either 4, 8 or 16 
OHMS. With sche- 
matic. 

$1.95 LIMITED STOCK 

3W. AUDI 

$3 
g5 
3'' 

CMOS SPECIAL 
CD4001-5/$1 CD4011-5/$1 
CD4013-3/$1 CD4040-$1 ea. 

CD4042-2/$1 CD4049-3/$1 
LAB PACK #1 

DIPPED MICA CAPACITORS 
Ten each of the following values: 
10PF 100PF 500PF 
24PF 150PF 1000PF 
39PF 18OPF 1800PF 
68PF 280PF (Pack of 130 Pcs.) 
82PF 300PF $12.95 All New! 
Best Cap for general purpose use. 

WOW! 
A $40.00 VALUE 

2708 EPROMS 1KX8 
Prime new units from a ma- 
jor mfg. 450 N.S. access 
time. Equivalent to 4 -1702 
A's in 1 package! 450 ns 

$15.75 each 
MOTOROLA 7805R 

Voltage Regulator 
Same as standard 7805 
except 750 MA output. 
TO -220. 5VDC output. 
44c each 10/$3.95 

4K STATIC RAM'S 
2114. The new industry 
standard. Arranged as 1K 
x 4. Equivalent to 4 -21 
L02's in 1 package! 18 
pin DIP. 2 chips give 1K x8. 

2 for $24. 8 for $85. 

OPCOA LED 
READOUT 

SLA -1 Common Anode. .33 
inch character size. The or- 
iginal high efficiency LED 
display. 
75c ea. 4/$2.50 

TRANSFORMER 
12 Vac. 600 MA. PR 1- 

115 VAC 60 HZ. Perfect 
for clocks or power sup- 
plies! Small Size. 

$1.95 

LED IC Counter Kit 
You Get: 1 -7490; 1- 
7475; 1 -7447; 1 -Led 
Readout. All this for $1.99 
(Led Readout is famous 
SLA -1. .33 in. By Opcoa.) 

POWER RECTIFIER #2 
Motorola IN1187. Prime! 

35 AMP 300 PIV. 
$4.72 Value Each 

$1.19 ea. 4 FOR $3.50 

DISC CAPACITORS 
.1 MFD 16V. P.C. 
leads. Most popular 
value! By Sprague. 

20 for $1.00 

Full Wave Bridge 
4 Amp 200 PIV 
69Cea. 10/5.75 

5V. NI -CAD Battery 4 

cell Pack. Rated 500 
MAH. NEW! 

$3.95 pack 
By Union Carbide! 

2N3904-House No. 
TO-92. NPN. 

VCEO-45. 
H F E 100 to 300 

10 for $1.00 

Jumbo Red Leds 
New by G.E. Like 
MV5024. Number 
SS L -22. 
6/$1. 25/$3.75 

Motorola PNP Power! 
2N4905 TO -3 case. 90W. 
VCEO -60. HFE -100 max at 

2.5A. Good mate for the 
2N3055 PRIME, 

75C ea. 4/$2.50 

GE POWER TRIAC 
SC 146D. House #. 
10 AMPS 400 PIV 

TO -220 CASE 75Qea. 

4 FOR 2.50 

LS SERIES TTL 
74LS00 -33c 74LS74 -49c 
74 LSO 2-35c 74LS90 -69c 
74 LSO 4-35c 74LS138-89c 
74LS08 -35c 74LS154 -1.49 
74LS10 -33c 74LS175 -1.10 
74LS20 -33c 74LS367 -75c 
74LS73 -49c 74LS368 -85c 

Motorola Quad Op- 
Amp MC3401. Pin for 
Pin Sub for popular 
L M 3900. 

3/$1.00 

Digital Research Corporation 
(OF TEXAS) ' P. 0. BOX 401247 GARLAND, TEXAS 75040 (214) 271 -2461 

TERMS: Orders under $ 5. add 75c. No COD's. We 
accept VISA, MasterCharge and American Express 
Cards. Money Back Guarantee on all items! Texas 
Residents add 5% Sales Tax. WE PAY POSTAGE! 
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EE NEW LSI TECHNOLOGY 

FREQUENCY COUNTER 
TAKE ADVANTAGE OF THIS NEW STATE -OF- THE -ART COUNTER FEATURING THE 

MANY BENEFITS OF CUSTOM LSI CIRCUITRY. THIS NEW TECHNOLOGY APPROACH 

TO INSTRUMENTATION YIELDS ENHANCED PERFORMANCE, SMALLER PHYSICAL 

SIZE. DRASTICALLY REDUCED POWER CONSUMPTION [PORTABLE BATTERY 

OPERATION IS NOW PRACTICAL], DEPENDABILITY, EASY ASSEMBLY AND 

REVOLUTIONARY LOWER PRICING! 
$11995 v' 

KIT #FC -50C 60 MHZ COUNTER WITH CABINET & P.S COMPLETE! 

KIT #PSL -650 650 MHZ PRESCALER NOT SHOWN] 29.95 

MODEL #FC -50WT 60 MHZ COUNTER WIRED, TE! ß& CAL. 165.95 t1i 
MODEL #FC- 50 /600WT.. 600 MHZ COUNTER WIRED. TESTED L, 199.95 

SIZE: 
3" High 
6" Wide 

51/2" Deep 

FEATURES AND SPECIFICATIONS: 
DISPLAY: 8 RED LED DIGITS .4" CHARACTER HEIGHT 
GATE TIMES: 1 SECOND AND 1/10 SECOND 
PRESCALER WILL FIT INSIDE COUNTER CABINET 
RESOLUTION: 1 HZ AT 1 SECOND, 10 HZ AT 1/10 SECOND. 
FREQUENCY RANGE: 10 HZ TO 60 MHZ. 165 MHZ TYPICAL]. 

SENSITIVITY: 10 MV RMS TO 50 MHZ, 20 MV RMS TO 60 MHZ TYP. 

INPUT IMPEDANCE: 1 MEGOHM AND 20 PF. 
[DIODE PROTECTED INPUT FOR OVER VOLTAGE PROTECTION.] 

ACCURACY: + 1 PPM [ .0001 I:AFTER CALIBRATION TYPICAL. 
STABILITY: WITHIN 1 PPM PER HOUR AFTER WARM UP [.001% XTAL] 

IC PACKAGE COUNT: 8 [ALL SOCKETED] 
INTERNAL POWER SUPPLY: 5 V DC REGULATED. 
INPUT POWER REQUIRED: 8 -12 VDC OR 115 VAC AT 50/60 HZ. 

POWER CONSUMPTION: 4 WATTS 

KIT SEC -50C IS COMPLETE WITH PREDRILLED CHASStS ALL HARDWARE AND STEP -BY -STEP INSTRUCTIONS 
WIRED & TESTED UNITS ARE CALIBRATED AND GUARANTEED. 

reee 

POWER 

CAD 
OFF 

LEAD ZENO 
1/10 fEC 

gATE(,+ 
1sEC" 

PLEXIGLA CABINETS 
Great for Clocks or any LED 
Digital project. Clear -Red 
Chassis serves as Bezel to 
increase contrast of digital 

ABINET I displays. 

3'H,6% 19,534 "D Black, White or 

CABINET Il Clear Cover 

234 "H,5 "W,4 "D $6.50 ea 

RED OR GREY PLEXIGLAS FOR DIGITAL BEZELS 

3 "x6 "x1 r8" ' 
0 ea ' 

SEE THE WORKS Clock Kit 
Clear Plexiglas Stand 

6Big .4" digits 
12 or 24 hr. time 
.3 set switches 3 y5 OE Plug transformer III parts included 

Plexiglas is ML_JI( 
Pre -cut á drilled 

Kit 19850 -4 C P 

XTAL TIME BASE 
Will enable 
Digital Clock Kits 
or Clock -Calendar 
Kits to operate 
from 12V DC. 
1"x2 "PC Board 
Power Rea : 5 -15V 
(2.5 MA. TYP.) 
Easy 3 wire hookup 
Accuracy: ± 2PPM 

#TB -1 (Adjustable 

Complete Kit $405 
Jr ,I 9.95 

R- _ 11_I1 11=11 1-1- K -91 - - -fy: 1 

0191-E- TIME-511002E i ii1" 
1 

_ 11L 70a_Ì1 

FOR THE BUILDER THAT WANTS THE BEST. FEATURING 12 OR 24 HOUR TIME - 
29.30 -31 DAY CALENDAR. ALARM. SNOOZE AND AUX. TIMER CIRCUITS 

Will alternate time (8 seconds) and date (2 seconds) or may be wired for time or date display only, 
with other functions on demand. Has built -in oscillator for battery back -up. A loud 24 hour alarm 
with a repeatable 10 minute snooze alarm, alarm set & timer set indicators. Includes 110 

VAC /60Hz power pack with cord and top quality components through -out. 

/;0" 

2'DO tE,r KIT -70018 WITH 6 -.5" DIGITS ..539.95 
KIT - 7001C WITH 4 - .6" DIGITS Fs 

2 -.3" DIGITS FOR SECONDS ..... $42.95 
KIT -7001X WITH6 -.6 "DIGITS ..$45.95 

CD Ì001C 
DISPLAY 

13122 aaS 3 ffifra ©®® 
KITS ARE COMPLETE (LESS CABINET) 7001 x DIS PI AY 1001 R OISPLAv 

ALL 7001 KITS FIT CABINET I AND ACCEPT QUARTZ CRYSTAL TIME BASE KIT C T: -1 

PRINTED CIRCUIT BOARDS for CT -7001 Kits 
sold separately with assembly mto. PC Boards are 
drilled Fiberglass, solder plated and screened 
wth component layout. 

AUTO BURGLAR 
ALARM KIT 

TO AN DDINGBLEAND EFEATURES 
NOT 

NORMALLY FOUND KEYLESS ALARM HAS 
PROVISION FOR ROS E GROUNDING 
SWITCHES OR SENSORS WILL PULSE HORN 
RELAY AT INS RATE OR DRIVE SIREN KIT 
PROVIDES PROGRAMMABLE TIME DELAYS 

FOR EXIT. EA TRY I ALARM PERIOD UNIT 
MOUNTS UNDER DASH REMOTE SWITCH 

CAN BE MOUNTED WHERE DESIRED CMOS 
RELIABILITY RESISTS FALSE ALARMS l 
PROVIDES FOR ULTRA DEPENDABLE ALARM 

DO NOT BE FOOLED BY LOW PRICES' THIS IS* 
TOP QUALITY COMPLETE KIT WITH ALL PARTS 
INCLUDING DETAILED DRAWINGS ANO IN 
STRUCTIONS OR AVAILABLE WIRED ANO 
TESTED 

Speoly for 71701 

B, CorX -67.95 

k4..'',, 

UO 

SPECIAL PRICING! 
PRIME - HIGH SPEED RAM 

21102 -3 413(k's 
LOW POWER - FACTORY FRESH 

1 -24 $1.75 ea. 100 -199 51.45 ea. 
25 -99 1.60 ea. 200 -999 1.39 ea. 

1000 AND OVER ß1.29 ea. 

JUMBO DIGIT CLOCK 
A complete Kit (less Cabinet) featuring : 

six .5" digits, MM5314 IC 12/24 Hr. 
time, PC Boards, Transformer, Line 
Cord, Switches and all Parts. Ideal Fit 
in Cabinet II 

Kit #5314 -5 
61995 2/838. 

JUMBO DIGIT $995 ea. 
CONVERSTION KIT 7 

Convert small digit LED clock to large 
5" displays. Kit includes 6 - LED's. 
Multiplex PC Board & Hook up info. 

Kit #JD -1CC For Common Cathode 
Kit #JD -1CA For Common Anode 

11 /1_1 11_ 1_-_ 1_11_ 1_n no( 
12124 

Ha 11 N N 0I 
MODEL 12 VOLT AC or 

#2001 DC POWERED 
6 JUMBO .4" RED LED'S BEHIND RED FILTER LENS WITH CHROME RIM 

SET TIME FROM FRONT VIA HIDDEN SWITCHES 12/24 -Hr. TIME FORMAT 
STYLISH CHARCOAL GRAY CASE OF MOLDED HIGH TEMP. PLASTIC 
BRIDGE POWER INPUT CIRCUITRY - TWO WIRE NO POLARITY HOOK -UP 

OPTIONAL CONNECTION TO BLANK DISPLAY ]Use When Key Off in Car, Etc.) 
TOP QUALITY PC BOARDS & COMPONENTS - INSTRUCTIONS. 
MOUNTING BRACKET INCLUDED 

115 AC 

COMPLETE KIT $2795 MORE 8259â 

Power CVPj Dk25D KIT 02551 

KIT #ALR -1 
$9.95 

#ALR -1 WT 
WIRED & 
TESTED 

$19.95 

VARIABLE REGULATED 
1 AMP 

POWER SUPPLY KIT 
VARIABLE FROM 4 to 1AV 

SHORT CIRCUIT PROOF 
723 IC REGULATOR 
2N3055 PASS TRANSISTOR 
CURRENT LIMITING AT 1 Amp 

KIT IS COMPLETE INCLUDING 
DRILLED & SOLDER PLATED 
FIBERGLASS PC BOARD AND 
ALL PARTS (Less TRANS- 
FORMER) KIT NPS -01 58.95 
TRANSFORMER 24V CT will 
proVICe 300MA at 12V anti 
1 Ampa15V. S3.50 

\ 1211ti. 

ASSEMBLED UNITS WIRED 8 TESTED 
ORDER 2001 WT [LESS 9V. BATTERY' 53795 83595 MORE 
Wired for 12 -Hr. Op. if not otherwise secified. ea 

OPTOELECTRONICS, 
INC ORDERS TO USA CANADA AVDDCOM FOR SHIPPING, 

HANDLING & INSURANCE. ALL OTHERS ADD 10 %. 
5821 N.E. 14th AVENUE, ADDITIONAL $1.50 CHARGE FOR ORDERS UNDER 
FORT LAUDERDALE, FLA. 33334 515.00 - COD FEE $1.00. FLA. RES. ADD 4% STATE 

PHONE (305) 771 -2050 / 771 -2051 TAX. 
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ALDELCO ELECTRONICS COMPANY 
NEW IMPROVED DIGITAL ALARM CLOCK KIT 
S LED Display 12 hour format 
Snooze Feslws 
Elapsed Timer 
Simulated Wood Grain a Black Leather Cabinet $24.95 
12 a 24 How Clock Ed. Similar to above but without Mane or 
Timer features Only $23.95 
Crystal Toms Base Kit la 12 Voit DC usa 4.95 

COMBINATION FREOUENCY COUNTER a CLOCK. 0.4 LED 
Display .00005% accuracy 12 a 24 Hex Clock uses 8 AA 
NIcad batten's (not supplied) Assembled Unit $99.95 
8 Suie AA NIcad Batteries 17.50 
110 Vol AC Power Supply 6 Battery Charger 5.95 

VOLTAGE REGULATORS 
70220 Package 
Positive 

7805 

Np11..25 

7905 
7805 7908 
7808 7912 
7812 7915 
7915 7918 
LM309H 91.10 
LM3091( 1.10 
LM723 55 

CAPACITOR SPEC. 
Moe 91.00 

.1 .033 470pF 
.01 20pF 

.001 10opF 5800pF 
01 Dac 30 vol 109 53.50 

500 for 
r 

515.50 

TURNER PTT Hand Mike 
Modi J36001A with 5 pin 
DIN. G000 la Ham CB ma- 
tine and aviation only $10.95 

its wer wady Kit of ta dato 

inckMsa echemK 
5 Vat, 6 Amp $17 95 
+15 and -15 2Amp $16.95 

FETS m102 '.56 Send stamp iá transistors. 

IA NM NsYaa Car pack awes 
wen 3 Ose bibi sauce{ and Bin 519 95 
her simun rama iota 1003 $6 95 

MC 1459P SPEC. 
Only 49 

Monsanto MV5053 Jumbo Rad 
LED and LED Holder 25 each 
MAN82CA 03 yellow display 88 
Green. Yellow or Orange LEDS 

51a 81 00 
FAD 70 CC 0.3 deploy LED 49 
FAD 500 CC 0 5 Display LED 89 
CLOCK FILTERS 21/4n 5./." Red, 
Blue, Green or 
Amber ,80 N 

AMATEUR TV CONVERTER 
Covers 420 lo 450 AM TV 
BAND Works on unused 

Commercial TV Channel 
KIT ONLY $3995 
ASSEMBLED $49 95 

6. IWO FL/SKR-11W cl 
Includes 555. PC Board Parts 
& Instructions $2 50 

ACCUKEVER KIT. Usas TTL, includes IC's, sockets, Speaker, PC 
Board. Instructions and as parts ONLY $19 95 
MEMORY KIT. Matches above & other accukeyer kits ONLY $ 1595 

VARIABLE POWER SUPPLY KITS..5 Amps 5-15 Volt DC 16 95 
add $1.00 per kit shipping .5 Amps 12 -28 Volt DC 6.95 

VIM Our Store Hours 900 AM to 6:00 PM Mon to Fri Sal 900 AM 
to 2:00 P.M Phone Orden accepted. Visa 6 Master Charge ADO 
5% FOR SHIPPING. ORDERS UNDER $10.00 add 51.00. Foreign 
Orden add 15% shipping (Except Canada & Mexico) send Can- 
lied Check or Money Order In USA funds. 

nLDELCO 
2281R BABYLON TURNPIKE, MERRICK, N.Y. 11555 

(518) 378 4555 
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MESHNA SPECIALS 
PHOTO FLASH complete on PC board w /flash 
tube In reflector, 2 nI -cads & camera connecting 
cable. Cycles In 3 seconds 56.00 
8 SWITCHES In MINI DIP 

10 SWITCHES In MINI DIP 

AA NI -CADS fast charge 

5 WAY BINDING POST US made 

1.80 

2.00 

1.25 

.35 
U- FIX -EM TV games, w /power pack & video 
Cube In original boxes (sold for $50) 11.00 

JUMBO LED .187 diam. long leads 6/1.00 
TV CHEATER CORDS 6 ft .75 

LIQUID CRYSTAL thermometer, reads 86 to 108 
degrees F 4/1.00 
MULTI USE xfmr puts out 140 volts, 12.6, 6, 
33.5 volts Many home projects 1.50 
SEISMIC DETECTOR radio transmitter, used In 
Viet Nam for troop detection. 4.00 
COPY LENS FROM ZEROX In mount 8'/. focal 
length Iris f4.5 to f8 10.50 
U- FIX -EM hand calculator 4 function 3.00 
LAMBDA solid state regulated slim line power 
supply 12 volts DC 8 amps 50.00 
ULTRA SONIC transducer 37 or 40 Khz 52.00 
The above Includes data on alarm system 
PL 259 coax connector .75 
50-239 coax socket .60 

TOUCH TONE ENCODER KIT, pad, chip & 
Instructions 12.95 

IR NIGHT VIEWER, new ready to use, see in the 
dark 199.00 

All above FOB LYNN MASS (you pay shipping) 
Amazing 64 page catalog free 

JOHN MESHNA JR, INC. PO Box 62, E. Lynn 
Mau. 91904 
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ADVERTISING INDEX 
RADIO -ELECTRONICS does not assume 
any responsibility for errors that may 
appear in the index below. 

Free Information Number Page 
38 Active Electronics 131 

11 Advanced ('omputer Products 115 
Advance Electronics 

17,91,93,95,97,100,104,106 
21 Aldeko 136 

AMC Sala 108 

81 American Technology 102 
26 Arrow Fastener Co., Inc 85 
72 Avanti Research & Development 94 
78 Babylon Electronics 124 

Karel Baria 107 

Forest Belt's Training Workshop 33 
73 B & K Precision /Dynascan Co. 26 

Bullet Electronics 118 
57 Capar 92 

C F R Associates 116 
74 Chaney Electronics 116 
25 Chaatxllock 22 
63 Cbemtronics 99 

CIE -Cleveland Institute of 
Electronics 60-63 

Command Productions 107 

28 Continental Specialties Coy. 3 

Cornell Electronics 112 
CREI -Din. of McGraw Hill Continuing 

Education 86 -89 
Dage Scientific Instruments 110 

56 Davis Electronics 98 
43 Delta Electronics 108 

Devtronix Organ Products 110 
91 Digi -Key 120 
90 Digital Research Corporation 134 
31 Edmund Scientific 29 
20 EICO 103 
24 Electronics Book Club (Tab) 5 

41 E & L Instruments 99 

84 Electronic Lollipop 128 
40 Electronic Systems 129 

EMC - Electronics Measurement 98 
82 Energy Control Systems 85 
9 Etco Electronics 125 

Etronix 110 
Fidelity Sound 104 

83 Fluke 101 

59 Fordham Radio Supply 34,35 
45,29 Formula International 112,113 
14 Fuji -Shea 109 

GFN 15 

46 Godbout Electronics 134 
4 Grantham College of Engineering 96 
87 Gould 32 

33 GTE Sylvania- Consumer Renewal Coy. 2 

100 Heath 18 -21 
19 Hickok Electrical Instruments 83 
55 Hobbi Hoax 117 

Hodapp T.V. Sales 94 
79 IF: Integrated Electronics 118 
23 Indiana Home Study 93 

Information Unlimited 112 
Interface Age Magazine 23 

62 International Crystal Mfg. Co. 105 
12 International Electronics 121 

76,77 James Electronics 132,133 
J & E Electronics 110 
Krystal Kits 110 
Lab Science 112 
Lakeside Industries 108 

54 Meshes 136 
85 Morrow's Micro Stuff 102 
6 Mountain West Alarm Supply 97 
53 Mouser Electronics 107 

32 MTI- Motorola Training Institute 100 
58 Multicore Solders 83 

7,8 National Camera Supply 83,96 
National Radio Institute (N121)-Dh. of 

McGraw Hill Continuing 
Education Center 8 -11 

National Technical Schools 25 
60 Netronics 103 

36 New -Tone Electronics 108 
Sl O.K. Machine & Tool 30 
68 Olson 112 
13,48 Optoelectronics 123,135 
3 Page Digital 124 
15 PAIA 94 
66 Panasonic 2 
86 Panavise 101 

75 Parasitic Engineering IDS 
Plus Electronics 112 

37 Poly Pales 127 
2 Priority 1 Electronics 122 
88 FTS Electronics s 24 
27 Quest 116 
71 Radio Hut 126 

Radio Shack 1 I 1 

35 Ramsey Electronics 110 
RCA 16 

64 Rohn Electronics I.td 91 

65 Rye Industries 98 
Sabtronics 7 

H. W. Sams 13 

30 J. B. Saunders 119 
47 Schober Organ 103 
17 Sentore 28 
42 Solid Sate Saks 118 

34 Solid State Time 107 
18 Southwest Technical Produce 1 

I Spacekom 27 
Surplus Center 110 

5 Tarbell Electronics 124 
Tasco 110 

69 Texas Tuner Service 102 
16 TK Enterprises SS 

80 Trinico 130 

44 Tri -Star 106 
Trumbull 112 

70 Vaco Coy. 4 

61 Vitek Electronics, Inc. 31 

39 VIZ Mfg 36 

52 Wersi Electronics 106 

MOVING? 

Don't miss a 

single copy of 
Radio-Elec- 
tronics. Give 
US: 

Six weeks' no- 
tice 

Your old ad- 
dress and zip 
code 

Your new ad- 
dress and zip 
code 

ATTACH 

LABEL 

HERE 

name (please print) 

address 

city state zip code 

Mall to: Radio- Electronics 
SUBSCRIPTION DEPT., P.O. BOX 2520, 

BOULDER, COLO. 110322 
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FREQ. OUT. 
3SC's :one it aca,n 

Bro <en the vice and perfor- 
nance barr.`ers .rite r ew MAX -100. 
The me ttimcde, professional porta- 
Dle fret uency coartar that gives you 
pore ra ige, vsic illy; accuracy and 
zersatiü_y than any c mparable unit 
at anywbe-e rea its ow, low price. 

MAXimum per{ormance. 
'IAX -1 DC is a :inch o use. lt gives 
¿ou co`toL,ois -ea ingsfrom 20Hz 
o a gu=_ranteEd 100MHz, with 8- 
iigitaccuracy FEs- Readings with 
1 r6 -sec. upéateard -sec. sampling 
-ate. Precise re.c irç" derived from a 
prystal- contrcl ed tirre base with 
3ppm accuracy lig sensitivity 
eadings from sogna E as low as 30 
TV, with diode cve -load protection 
ap to 200V pees. 

Inp a1 sigra s cv 100MHz auto- 
-rake' y flash he Brost significant 
iigit. A -d to Indic aE 1cw- battery con- 
dition and exterd ri aining battery 
ife, the enti.ecqcila,rflashes at 1 Hz. 

MAXimum versatility. Wherev- 
er and rfiene Ter you need accurate 
- requency rea: rgs, MAX can do the 
ob. Us_ i. with cl p -I-aad cable sup- 
plied. Mini -whip arte Ina. Or low -loss 
n -line =ap,nith UH = connectors. For 
gV1or FM, CB err,cusinessradio 
and R/C tr'arsn tter cr receiver align - 
rent. Yonitorin_ to and RF gen- 
erators Cf cckin ronputerclocks 

and otter digital circuits. Repair cf 
de h sounders and fish spotters_ 
T cLbEshooting ultrasonic reno:e 
c I For these, and hunckedE of 
o_ter applications, you'll find it inJis- 
pe-sable. 

MAXimumvisibility. MA}, 00 
fEatar's a big, bright 0.6" multiple >ed 
6-d -g tLED display, with leacing- 
zepc blacking. So you don't have to 
say nr,cr work up close .And MAXs 
fl -tip stand is built -in. 

WAXimum flexibility. MAX -100 
operae3 from 'our power sources,for 
use in lab or field. Internal alkaline or 
N iCac batteries. 1 10 or 220V wit 
c i a- ger'eliminator. 12V with a..tc- 
mcobile cigaret-e- lighter adapter, 

3--gar. And external 72- 10Vsupply. 

MAXimum value. With all its 
in ressive specs, you'd expect MAX 
tc cos. a lot more than a low S13L.95, 
c D-np site with :lip -lead cable and 
app ications /instruction marual.But 
that another r ice thing about M°C: 
tree g it's accurate enough for lab 
u 3e its well within the reach pi hct- 
b,rsts and CB -ers' budgets 

Crder today. Call 203-624-3103 
(Eas.t Coast) or 415- 421 -8872 (West 
Coast : 9 a.m. -3 p.m local tine. Major 
c ecit cards accepted. Or see your 
CSC cealer. Pr ces slightly highr 
oa E 10 USA. 

Specifications. 
Range: 20 Hz to 100 M-Iz, guaran eed. 
Gatetime: 1 sec. Resolution: 1 Fz.Ac- 
curacy: ± 1 count + t me base e ror. Input 
Impedance: 1 MSLl56 oF. Coupling: AC. Si-te 
Wave Sensitivity: 30 mVRMS r! 50 MHz o- 
ternal Time Base Frequeicy: 3579545M-1: 
crystal osc. Setability: ± 3 ppm 4 25 °C. 

Temp -Stability: Better than 0.2 ppm / °C, 

0 -50 °C. Max. Aging: 13 ppm /yea-. Display: 
Eight 6" LED digits; an-1:g are window. Lead= 
zero blanking: decimal pant appears betrEea 
6th and 7th digit when i iput exceeis 1 MHz. 
Overflow: with signal: over 99,999,999 Hz, 
most significant (left hand) digit flashes, altzn' 
ing readings in excess ci 1 CO MHz. Display 
update: 1/6-second plus 1 sec gae time Lew 
Battery Indicator: wren Bower sjpply fai 
below 6.6 VDC, all digits flash rL 1 Hz rate. 
Flashing display extends battery li e. Powe- 
AA Alkaline or NiCad ce Is Cnterna ), Exter al 
floor 220 /VAC Eliminatort harge ; Auto ci'13- 
rette lighter adapter; 7.2 -1( VDC e d. supply; 
Bat. Charging: 12 -141r. Sze (HND):1.iE' 
5.63" x 7.75" (4.45 x 14 30 < 19.69.cm.) 
Weight: Less than 1.5 b. 0.68 kgt w /batt É 
Accessories Include(: C ip- leadinputcaj e 

manual. 

CONTINENTAL SPECIALISE CORPORATION 

70 Fulton Terrace, Box 1942 New Haven, Cr 06509 
203 -624 -3103 TWX 710 -465 122' 
WEST COAST 351 California St_ San Frarciscc. CA 94 01, 
415- 421 -8872 TWX 910 -372 799? 
GREAT BRITAIN: CSC UK LTC 
Spur Road, North Feltham Trai nç Estate. 
Feltham, Middlesex, England - 
01.890 -8782 Intl Telex 851 881 3669 
CANADA Len Fiolder Ltd., Ovum 
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Send for yourFREE 

Super Case 
Vaco means value and variety. 

Like our Super Case. A great value with great variety. 
48 professional problem -solving tools from screwdrivers 
and nutdrivers to pliers, wrenches, crimping tools, and 
more! All right at hand. And all unconditionally 
warranted. 

You'll find the Super Case and all the other fine Vaco 
tools in our exciting new 72 -page 1978 catalog. FREE for 
the asking! Just write: 

Vaco Products Company, 1510 Skokie Boulevard, North- 
brook, Illinois 60062 

CIRCLE 70 ON FREE INFORMATION CARD 

Bigger and more colorful 
than ever. It's Super! 
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