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esc sets a new value standard. Twice.

Model 2001 Sweepable
Function Generator. $18 6 .00'

Get the waveforms you need -1 Hz to .1 MHz in
five overlapping ranges: stable, low-distortion
sine waves, fast rise/fall-ti me square waves,
high linear ity triang le waves-even a separate
TTL square wave output.Plus high- and low­
level main outputs.

An applied DC Voltage at the Sweep input
can shift the 2001 's frequ ency; or sweep up to
100 :1 w ith an AC signal.

A pushbutton activates the DC Of fset
co ntrol,which shifts the output waveform up or
down on command.

You'd expect to pay a lot more for all the
2001 ca n do l

Model 4001 Ultravariable
Pulse Generator," $235.00*

Here' s a prec ision dig ital pulse gene rator wi th
fast rise and fall times covering 0.5 Hz to 5 MHz
in 5 overlapping range s.With pulse w idth and
pul se spac ing each independently variable
from 100 nsec to 1 sec for an amaz ing 107 : 1
duty cyc le range .

You'll find the 4001 delivers the pulse
modes you need : Continuous,One-Shot, Trig­
gered,Gated ,Square Wave,even a Com ple­
ment mode.The Trigger/ Gate input, 50 Ohm
variable output,TTL-level output and Sync
output connectors are BNCs.

The 4001 .Nothing does as muc h as well
for anywhere near the price.

Smarter tools for testing and design.
CONTINENTAL SPECIALTIES CORPORATION C II t II f f d t '1

70 fu llon Terr . New Haven . CT 06509 (2031624-3103. TWX 710-465-1227 . 5 I:: 1a80°0-re2e4°3r esaolS77
OTHER Of f lCE5 San Francrsco (4151 421-8872. TWX 91 0·372-7992

Europe. esc UKLTD PhoneSatlron-wal den 0799·21682. TlX 817477 - - -
Canada Len Finkler Ltd . Downsvrew . Ontario D ' busi hunng USln 8SS ours

• Sugges ted U.S. resale.Availab le at selected local distributors.Prices,specif icati ons subject to cha nge w ithout notice. t COPYright 1979 Continental Spec ialties Corporation
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NEW TECHNOLOGY

Co dless
Wonder

For $89.95 the Mura cordless telephone
sounds like a bargain. But wait until
you hear about its many disadvantages.

The Mura cordless telephone represents a
major breakthrough in telephone technology .

It's about time. For years you've seen ads
for cordless telephones selling for between
three and four hund red dollars .

Now thro ugh some very clever planning and
a sprinkle of new technology, Mura Corpora­
tion has come up with a cord less telephone
that sells for $89.95. However, it has major
disadvantages that could totally discourage
you from buy ing the system-but more on that
later.

ONLY IN AMER ICA
Th e Mura we ighs only 12 ounces and

measures 1W'x 23f4"X 6W'. The system in­
cludes a base unit that plugs into your tele­
phono [aok, You carry your cord less telephone
with you and when you r phone rings , you press
a button and answer. And you can talk to any­
one as long as you remain within 400 feet of
the base unit.

But wait. We mentioned that the phone had
major disadvantages. And it does . But first ,
let's outline some of its major advantages .
Convenience You don 't need an exte nsion
telephone. With the Pocket Phone you have
an extension phone that you can take with
you- in the bath, in the den , in the garden, orto
your neighbors.
Intercom You can use the base unit to page
the person holding the cordless telephone. For
example, if you 're in your office and someone
outside has the unit, you can press a button on
the base unit and buzz the portable phone ­
just like on an intercom. Simply by talking on
the phone plugged into your base unit, you can
talk with someone on the remote phone . It's
ideal for home or factory use.
Price The cost of the Mura remote telephone
is only $89.95. Compare this price not only
with the cost of other $300 remo te telephones
but with conventional phones as well, and you
ca n appreciate what a major break through the .
Mura system represents. But there 's more .

Yo u can plug any conventional phone into
the base unit and carry on a three -way conver­
sation . You can answer a call at the base unit
and signal the remote unit to pick up the line .
You can cut out the remote phone from the
base unit if you want to keep a conversation
private.

TALK OF VALUE
You can carry the cordless telephone with

you with its antenna collapsed and the battery
on standby. When a call beeps your unit, you
simply extend the antenna, turn the power on,
and start to talk.

The unit is FCC approved for connect ion
direct ly into your telephone line. If you don't

have a four -pronged jack or a modu lar con­
nector, simply call you r te lephone company.
Th ey'll prom ptly install a jack for you and the
cost wi ll be around $15 or less depe nding on
your location.

NOW THE CATCH
We mentioned that there was a catch - a few

major disadvantages that you, as the con­
sumer, sho uld know abo ut before you con­
sider purchasing this product. Here they are:
Fo rget Ab out Dialing The new Mura Pocket
Phone can't dial out. It on ly receives calls. To
many people, th is does n't matter because
90% of remote phones are used to receive
ca lls and not to place them , By elim inating the
dia l, Mura has cleve rly saved cons umers
hundreds of dollars .
Forget About Steel Walls The Mura unit
won 't penetrate them . This means that if you
want to use your phone in a factory with meta l
wa lls, you r unit won 't work . But for most facto­
ries and practically all homes, the unit is ideal.
Forget About Snooping The unit has only a
400 foot range . At first this might seem awfu lly
short, but nobody can snoop in on your con­
ve rsat ions if that person is beyond this range ,
and 400 feet is more than enough for most
app lications. Most cord less telephones
operate in the 27 mega hertz range-the same
freq uency area used for cit izen band radios .

The base unit for the Mura can also be used as
a personal paging system or intercom .

The Mura uses the 49 megahertz range . This
frequency has clearer reception with practi­
cally no interference.

Th e above are the disadvantages. For 90%
of you , they don 't mean a thing. For those 10%
of you who need a dia l, we wou ld recommend
the more expensive cord less telephones.

But for those of you who will accept its
disadvantages, you' ll be in store for the grea t­
est idea in te lephone convenience since the

cordless telephone was first introduced. In
fact , rather than install an extens ion phone,
why not consider the Mura instead?

TRY IT FIRST
We suggest you try the Mura Cordless

te lephone system in your own home, off ice or
factory . Use it for 30 days . Take the phone to
your next door neighbor's house or with you to
the bathroom while you take a shower or bath .
Take it wit h you on your patio or balcony, or
bri ng it in your garde n as you work. Use it in
yo ur factory as an intercom or in your office as
a remote telephone.

Afte r you've given it a thoroug h test, then
dsclds if you want to keep it. If not , no problem .
Simply return your syste m for a prompt and
courteous refund including your $3.50 post ­
age and handling. You can 't lose.

HERE'S THE WAY
To order your unit for a 30-day test , simp ly

send your check for $89.95 plus $3.50 post­
age and handli ng to JS&A Group, Inc., One
JS&A Plaza, Nort hbrook, Illinois 60062 .
(Illinois res idents please add 5% sales tax .)
Credit card buyers, call our toll-free number
below. We' ll send your base unit, cordless
telephone, rechargea ble batteries, recharger,
complete instructions, our 90-day limited
warranty, and the add ress of the closest Mura
Service Center or serv ice-by -mai l station .

Your unit is backed by Mura Corporation, a
17-year old company famous for their micro ­
phones, headsets, and other audio products.
JS&A is America's largest single source of
space-age products-further assurance that
your modest investment is well-p rotected .

Very often when a product's disadvantages
aren 't made clear to the consumer, that prod­
uct ends up being a disap pointment. By ex­
pla ining the major disadvantages of the Mura
cordless te lephone, not only are we avoiding a
poss ible disappointme nt, we're prov ing just
how great a product it really is. Order a Mura
cordless telephone at no obligation today .

~
PRODUCTS
THATo ® THINK'- s::

Dept.RA One JS&A Plaza »
Northbrook, III. 60062 (3 12) 564-7000 ~

Call TOLL-FREE 800323-6400 :I:

In Illinois Call (312) 564-7000 cD
@ JS&A Group, lnc.,1979 g:
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46 NIFTY WIRE-WRAP TRICKS
A few tricks that make wire-wrap projects easier, quicker
and sturdier to build. Otto Slack

53 SPEECH SYNTHESIZERS
Part 1-The new breed of circuits that talk back.
Martin Bradley Weinstein

35 AUTOMOTIVE BURGLAR ALARM
Build it for less than $20 . Automatic feature protects your
car without having to turn the alarm on or off .
Steve R. Stout

38 BACKYARD SATELLITE TV RECEIVER
Details of the LNA front-end gets you started building your
own backyard installation. Robert B. Cooper, Jr.

56 THUNDERSTORM ALARM
Simple radio accessory provides ear ly warning of
approaching storm. Calvin R. Graf

4 LOOKING AHEAD
Tomorrow's news today. David Lachenbruch

12 SATELLITE TV NEWS
The latest happenings in an exciting new industry.
Robert B. Cooper, Jr.

411 IC APPLICATION NOTE
14 nifty applications for Harris Semiconductor's HA-2400
programmable amplifier.

60 HOBBY CORNER
A digital temperature sensor, a mosquito repelling circuit ,
plus more. Earl "Doc" Savage, K4SDS

64 NEW IDEAS
A winn ing circuit application from our readers.

57 SUPER CLASS-A AUDIO AMPLIFIERS
New circuit technique radically reduces crossover
distortion. Len Feldman

42 WHAT'S NEW IN 1980 TV RECEIVERS
A look at the new circuitry being introduced in this year's
TV sets . Karl Savon

66 SERVICE CLINIC
. Troubleshooting automatic brightness limiters. Jack Darr

67 SERVICE QUESTIONS AND ANSWERS
R-E's Service Editor solves technician's problems.

24 Radio Shack Road Patrol Radar Detector

25 RCA Mini-State TV Antenna

30 Data Precision Model 938 Digital Capacitance Meter

32 American Beauty Micro-Soldering Station

ON THE COVER
Featured on our newly designed
cover is OK Machine and Too l
Corporation's Just Wrap tool
shown being used to wire wrap
a prototype board. Also shown
is Vector Electronics P183
forming and cutting tool.

Wire-wrap construction has
many advantages over printed
circuit boards for prototype
construction . However, there
are also several disadvantages.
To find out how to overcome
many of these disadvantages
and how to make your wire­
wrap projects faster, easier and
sturdier, turn to page 46.
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SUPER CLASS-A AMPLIFIER uses new circuit
techniques to radically reduce crossover dis­
tortion without any of the drawbacks associ­
ated with negative feedback. To discover how
it's done, turn to page 57,
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RCA's videodisc: RCA will have its capacitance video ­
disc system in patlonwlde distribution in the first quarter of
1981, after shipping demonstration players and discs to its
distributors in pecember 1980. After nearly 15 years of
development, ' the company revealed its plans to distribu­
tors and the pubuc. President Edgar Griffiths said that the
first players will sell for less than $500 each "in 1981 dol­
lars" and discs of motion pictures and other entertainment
will be $15 to $20 each. He said RCA hopes to have'200,000
players in distribution in 1981 and forecast that videqdisc
players w9u!d reach 30-to-50% penetration of color TV
homes in 10 years , with disc sales of 200 to 250 million in
the tenth year. Griffith revealed that the disc system ' "rep­
resents the largest single investment in a consumer pro­
duct in ReP..'s history."

SO!l1e dlsappolntrnent was expressed by hi-fi dealers on
learning that the first player model would not be equipped
for stereophonic sound and, in fact, wouldn't even 'have a
jaqk for use with home stereo systems. RCA officials said
that later, step-up models and some future discs would
play in stereo, but that the first units were designed for use
with the 140-million television sets that all have mono­
phonic ' sound . Future models will feature freeze-frame,
Slow-motion, reverse, and other special effects.

RCA announced Its videodisc plans virtually on the first
anniversary of the start of marketing of the Philips/MCA
optical videodisc system in the U.S. The Magl1avision play­
er is produced by Magnavox (a subsidiary of Dutch Philips)
and the discs are made by DiscoVision Associates, a joint
subsidiary of MCA and IBM, and marketed by MCA. The
deluxe Magnavision player features all the special effects
that are only in RCA SelectaVision's future, but both play­
ers and discs were plagued by low production. It's esti­
mated that only about 5000 players were sold in the three
markets (Atlanta, Seattle-Tacoma and Dallas) where they
were on sale. The player sells for $775 and movie discs for
$16 and $25, with shorter discs at lower prices.

Universal Pioneer, a Japan-based company owned joint­
ly py Pioneer Electronics, MCA, and IBM, has supplied
more than 10,000 mlcroprocesscr-based industrial video­
disc players to General Motors. They are compatible with
Magnavision players and can play standard DiscoVision
discs, as well as more sophisticated programmed and
indexed discs for use in automobile showrooms and for
personnel training. U.S. Pioneer, 'the audio-equipment
company, plans to have its own consumer optical disc play­
er -also compatible with Magnavision-on the American
market at about midyear at under $1,000.

Other Japanese manufacturers haven't revealed their
home Videodisc plans , but have experimented with differ­
ent approaches. Many have taken out licensees for either
the RCA or the Philips/MCA approach or both, or have

(J) developed their own non-compatible systems. Sony will
~ produce an optical player to the Philips/MCA standards,
o but only for the industrial market-at least at first -and it
~ says it hasn't decided which approach to use for the con­
UJ sumer market. The Matsushita organization has demon-
u:l strated two different systems, both of them .incompatible
o with either of the two systemson the U.S. market, and says
~ that either one could be put into production quickly. Its
ex: subs idiary, JVC, has a grooveless capacitance system

4

which is capable of all the special effects attainable in the
Philips/MCA optical system, while Matsushita Electric has
demonstrated a grooved mechanical technique designed
as a low-cost competitor to RCA's SelectaVision. Thom­
son-CSF of France sells an optical system, incompatible
with all others, on the industrial-institutional market.

Better audio for video: The year's big " feature" in the
new television set lines is sound. In the 1980 models now
available, high-end sets take advantage of the full-frequen­
cy sound now being transmitted by the networks. Two
manufacturers, by coincidence, adopted the same name
for the ir new sound systems-Magnavox with " Super
Sound" and Sylvania with " Supersound." Magnavox's top ­
ot-the-llne sets have 12-watt amplifiers, three-way speak­
ers and separate bass and treble controls. Other Magna­
vox sets feature increased amplifier power , better speakers
and improved frequency response. Some have tone con­
trols, others " voice/ music" switches. Sylvania's top-end
consoles have separate ~ight-watt amplifiers, two-way
speakers, separate bass and treble controls and a high
filter switch to eliminate noise from program sources such
as old movies. RCA's approach, called "Dual Dimension
Sound," is quite different. It 's used in some 19- and 25-inch
models that have speakers on both sides of the screen , and
simulates stereo. The speaker on one side carr ies low, and
high frequencies, while the other speaker has mid-low and
mid-high frequencies, giving a spatial effect.

In other new-set developments, RCA introduced a " Dy­
namic .Detail Processor System" incorporating a' new
comb-filter CCp IC, increasing picture resolution. Magna­
vox's Computer Color 330, now in 75% of its line, uses a
glass delay line to accomplish the same effect. RCA also
introduced a 19-inch set with pushbutton "Autoprogram­
mer," on which seven days of programming can be set up
in advance via a keyboard panel. Magnavox features a
MPU keyboard tuning system that eliminates all fine-tuning
and can receive mid-band cable TV channels without a
converter box .

De-ghosting: Broadcast telev ision 's major bugaboo, the
ghost, is under all-out attack through a variety of exorcizing
programs. Some stations are now adopting circular polar­
ization, that cuts down ghosts on rabbit-ears and can help
eliminate ghosts for outside-antenna installat ions, too ­
but special outdoor antennas must still be used. TDK and
others have developed ferrite-concrete coating materials
that make tall buildings Virtually " invisible" to TV signals by
absorbtion-but that is a very expens ive process. In Japan
and the U.S., many firms are working on electronic de­
ghosting systems. GTE Labs has demonstrated one which
uses the LSlequiyalent of 20,000 transistors. It indenti fies
the first ghost as identical to the primary signal, notes the
magnitude of the signals and the distance apart. It then
produces a signal equivalent to that of the ghost but of
opposite polarity. That generated " ghost" cancels out the
original , undesired ghost. The same function is accom­
plished many times in a transversal filter, to suppress multi­
ple echoes.

DAVID LACHENBRUCH
CONTRIBUTING EDITOR



The VIP hobby computer:
Start programming for only $99.

New!VP 111 $99
Microcomputer . . . . •
Assembled* and tested.
Features:
• RCA 1802Microprocessor.
• 1K Bytes staticRAM.
Expandable on-board to 4K.
Expandable to 32K Bytestotal.
• 512 Byte ROM operatingsystem.
• CHIP-8 interpretive language or
machinelanguage programmable.
• Hexidecimal keypad.
• Audio tonegenerator.
• Single 5-voltoperation
• Video output to monitor or modulator.
• Cassette interface-100 Bytes/sec .
• Instruction Manualwith5 videogame
listings,schematics,CHIP-8,muchmore!

Ideal for low-cost control applications.
Expandableto full VIP capability with
VP-114 Kit.
'User needonly connect cables (included), a
S-voltpowersupply, and speaker.

New low price! $199
The original VIP .. •
Completely assembled
and tested.
All the features of the VP-111 plus:
• A totalof 2K Bytes static RAM.
• Power supply.
• 8 Bit inputport.
• 8 Bitoutputport.
• I/O portconnector.
• System expansion connector.
• Built-in speaker.
• Plastic cover.
Throo comprehensive manuals:
• VIP Instruction Manual-20 video
game listings,schematics, much more.
• VIPUser's Guide-operating instruc­
tionsand CHIP-8for the beginner.
• RCA1802 User's Manual(MPM­
201 B) - complete1802referenceguide.

Ron

COSMAC VIP lets you add
computer powera board
ata time.
With easy-to-buyoptions, the versatile
RCA COSMAC VIPmeansevenmore
excitement. More challenges in
graphics,gamesand control functions.
Foreveryone, fromyoungster to serious
hobbyist.
Builtaround an RCA COSMAC micro­
processor, the VIP is easyto program
and operate. PowerfulCHIP-8 inter­
pretive language gets you into
programming the first evening.
Complete documentationprovided.
Sendthecoupon now...
Complete the coupon belowandmail to:
RCA VIP Customer Service, New
Holland Avenue, Lancaster,PA17604.
Or call toll free (BOO) 233-0094
to place your Master Charge or VISA
credit card order. In Pennsylvania,
call (717)397-7661 ,extension 3179.---------------- - ----------

Enclosed is $ for items checked plus shipping & handling charge of $3.00.
Add your state and local taxes $ Total enclosed $ _
I enclose 0 check or 0 money order or, charge my 0 VISA/B ank Americard
o Master Charge.
Credit card account No. _
Master Charge Interbank No. Expiration date: _

Signature (required for credit card orders): _

Name (please type or print): --'-__-=-_ _
Street address: City: _

State & Zip: Telephone: (

Make checks payable to RCA Corp, Prices and speci fications are subjec t to change
without notice.

CIRCLE 9 ON FREE INFORMATION CARD

Please send me the RCA COSMAC VIP items indicated.
o VP- 111 New low cost Microcomputer

(see description above) $99
o VP- 114 Expansion Kit for VP-111-lncludes

3K RAM, I/O Port and connecto rs.. . $ 76
o VP-711 VIP-The original VIP Microcompu ter

(see description above) $199
o VP-44 RAM On-Board Expansion Kit- Four

2114 RAM IC's. Expands VP 711
memory to 4K bytes $ 36

o VP-590 VIP Color Board-Converts VIP to
co lor. Four background and eight
foreground co lors .. .. .. .. .. .. .. .... .. $ 69

o VP-595 VIP Simple Sound Board-Provides
256 programmable frequenc ies. For
simple music or sound effect s.
Includes speaker $ 30

o VP-550 VIP Super Sound Board-Turns your
VIP into a music synthesizer! Two
independent sound channels. On­
board tempo contr ol.Outputs to
audio system $ 49

o VP-551 4-Channel Super Sound-Inclu des
VP-576 expa nder, demo cassette
and manual. Requires VP-550 and
4KRAM $ 74

o VP-570 VIP Memory Expansion Board-
Plug-in 4K RAM memory $ 95

o VP-580 VIPAuxiliary Keypad -Adds two­
player interactive capa bility. 16-key
keypad with ca ble. Connects to
sockets on VP-590 or VP-585 ....... $ 20

o VP-585 VIP Keypad Interface Board-Inter-
faces two VP-580 Auxiliary
Keypads to ViP $ 15

o VP-560 VIP EPROM Board-Interfaces two
2716 EPROMs to ViP $ 34

o VP-565 VIP EPROM Programmer Board­
Programs 2716 EPROMs.
With software.. .. .. .... .. .... .. .. .. .. . $ 99

o VP-575 VIP Expansion Board-Provides 4
buffered and one unbuffered
expansion sock ets. .. .. .. .. .. .. .. .. .. $ 59

o VP-576 VIP Two-Board Expander- Allows
use of 2 Accessory Boards in either
I/ O or Expansion Socket. .. .. .. .. ... $ 20

o VP-601 ASCII Keyboard- 128-character
ASCII Encoded alphanumeric
keyboard. $ 65

o VP-611 ASCII/ Numeric Keyboard- Same
as VP-601 plus 16 key numeric
keypad $ 80

o VP-620 Cable: Connects ASCII keyooaros
toVIP $ 20

o VP-700 VIP Tiny BASIC ROM Board- BASIC
code stored in 4K of ROM $ 39

o VP-710 VIP Game Manual-Listing for 16
exci ting games $ 10

o VP-720 VIP Game Manual- II-More exc iting
games (Available 2nd qtr. '80) . .. .... $ 10

o MPM- CDP1802 User Manual-(Included
2018 with VP-711) : $ 5

o Please send more information. . . . . .. -
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ELECTRONIC COMPONENTS of the new Ford V-8 engine used in the 1980 Lincoln Continental and
Mark VI. No less than six of these are sensors of the various engine cond itions, information from
which is used to control the electronic fuel inj ec t io n and other functions to limit emissions while
promoting fuel economy. Electronic components are also used to control the entertainment appara­
tus, remote-control the CB equipment, and even to open the doors.
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Automotive manufacturers see day
of electronics arriving

Th e long- predicted day of the takeover
by electronics in the auto industry has final­
ly ar rived, according to analysts of The New
York Times. After electronic ignit ion be­
came pr ett y much standard, there was a
pause, dur ing which there was little fu rther
applica tion of electron ics irf the automotive
fie ld. Now, accord ing to Peter J. Schuyten
of the Times, " ti ny microprocessor-based
syste ms are overseeing suc h vi ta l eng ine
functions as exhaust -gas recirculat ion and
air-fue l ratios. Integrated circuits are being
incorporated in door-lock assemblies, on
the dashboard and in automotive enter­
tainment systems."

This sudden surge, says the Times,
could - with th e imminent addit ion of such
functions as transmission co nt ro l and elec­
t ronic brak ing -mean a market of nearly
$4 bill ion by 1990 .

This sudden " windfall " may be as much
a pr oblem as an opportunity for the semi­
conductor industry. Increasing markets in
other fields are already tak ing up practical­
ly the full capacity of t he semiconductor
plan ts, and a surge of orders from Det roit is
likely to prove embarrassing. The automak­
ers may well have to turn their atten t ion
abroad. Ford is already buying circu it chips
from Toshiba, and General Motors is said
to have signed contracts with several Euro-

CALIBRATION
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pean suppliers. (R-E readers have known
about this for years; about time everyone
else "discovered" it. - Editol)

Report from Germany­
IC's, new uses for TV, up

The use of transistors in German TV sets
has dropped off sharply, members of the
intern at ional press were to ld at a co nfer­
ence ar ranged by the Int ern at ional Radio
and TV Exhibit ion 1979 at Berlin . Con­
versely, the number of integrated circuits is
ris ing . The d iscrete componen ts are being
rep laced by IC's. Production of TV receiv­
ers is also ris ing sharp ly-almost doubling
in the past four yea rs .

Electr on ic methods have almost com­
pletely superseded mechan ica l devices in
the tuning circuits, and selection of 12 to 30
stations is standard . Remote contro l, a reg­
ular feature in co lor sets, began in 1977 to
shift from ultrason ic to infra- red dev ices,
and the microprocessor took over part of
th e process of station selection.

The first experiments wi th Rtereo televi­
sion sound and dual-language sound are
being carried out in West Germany. (In
dual-language sou nd, the two stereo chan­
nels ca rry d ifferent languages instead of
stereo-a re-broadcast American show
may have Eng lish on one channel and a
German translatio n on the other.)

With the prices of electron ic memories

dropping drast ically, it is expected th at
such uses as Teletext and Viewdata, as we ll
as intelligent games, will tend to become
universal. Field trials of Viewdata by the
Ge rman Post Office, and of Teletext by the
broadcast ing authorities, are due to co m­
mence in 1980; satellite te levision is pres­
ently expected to reach th e experimen tal
stage by 1983.

U. S. ambitions meet setback
at Geneva WARC sessions

United States efforts at the World Ad­
ministrative Radio Co nfere nce (WARC) to
expand its allocations of the world's broad­
cast frequencies, to increase its sha re of
the spectrum for governmental and scien­
tific use, and to meet the growing demands
of the exp loding communications activity
were largely unsuccessfu l. Oppositio n to
the United States proposals came largely
from tue underdeveloped Third World na­
tions. Those countries had been give n
scanty allocat ions at former con ferences
(wh ich are held roughly every 20 years).
Many of them were in tact colonies of t he
larger Powers when some of the earlier
conferences were held .

The United States delegation held th at
the airwaves should be made ava ilable to
the countries now most in need of them,
rather than allocated to nations who have
no present capability of using them. The
small-nat ion app roach is that if they do not
do something to get a share of the frequen­
cies immedi ately it will soon be too late
even to try.

Armando Vargas of Costa Rica, a promi­
nent proponent of the Third- World view
that was forwarded vigorously by a 12­
nation Lat in American coali t ion , gives
much cred it to the inst ruct ion and cou nsel
given the coalit ion by American and Brit ish
public-interest organizat ions. They offered
their support, Mr . Vargas said, because the
interests of the developing nati ons are sim­
ilar to those supported by publ ic- interest
groups in the industrial ized ones.

"We both want to see the frequencies
used for the types of satell ites that provide
inexpensive social services-education for
people in remote areas or health and agri­
cultural consultations," said Mr . Varga.
" The industrial countries . . . are inter­
est ed in huge satell ites for Widespread
communications, which small cou ntries
can 't afford."

Ralph Jennings, deputy director of the
United Church of Christ's Office of Com­
munications, set forth a paralle l bu t some­
what different approach:

"With us, the issue is an eth ica l one . . . .
It is in the long-range interest of our own
country to recognize that the undeveloped
nations have legitimate rights to the air­
waves. They don't want to be left way
behind in the next ce nt ury ."



Facts from Fluke on low-cost DMM's

Three good reasons to buy your
handheld DMM froID Fluke.

Calibration is traceable directly to the
National Bureau of Standards.

LOW COST? Compare these U.S.
prices: $129 for the 8022A, $169 for the
8020Aand $199 for the powerful 8024A.

Fluke standards of quality and
customer service, of course, are
uncompromising - for our line of
handheld DMM's and all our products.
For more facts call toll free
800-426-0361; use the coupon below;
or contact your Fluke stocking
distributor, sales office or
representative.

Mail Stop

IN EU ROPE:

Fluke (Holland) s.v.
P.O. Box 5053,
5004 EB Tilburg,
T he Neth erlands
(013) 673 973 Tlx: 52237

Company

Title

Name

IN THE U.s . AND NON ­
EU ROP EAN COUNTRIES:

John Fluke Mfg. Co., In c.
P.O. Box 43210MS # 2B
Mountlake Terra ce, WA 98(H3
(206) 774-248 1

~ Telex: 32-0013

•I 0 Please send all the facts on Fluke
: low-cost DMM's.o Please hav e a salesma n call.

instant continuity tes ting, and
slow-speed logic checking, peak hold to
lock onto elusive transient signals, and
direct temperature readings to 12650 C
via K-type thermocouples.

CONVENIENCE? Pick one up
and you'll know what true one-hand
operation means - tough, lightweight,
palm-size packages designed with
in-line push buttons for quick ran ge
and function cha nges.

RELIABILITY? Count on it . A
substantial number of components are

used exclusively to insure
reliability and

to guard
against
overloads.

Ask yourse lf what you're really
looking for in a handheld DMM, and
then take a good long look at ours.

CHOICES? The Fluke line of
handheld DMM's now offers three
clear performance choices. There's the
8022ATroubleshooter, a solid value for
basic voltage!curre nt/resistance
measurements that offers 0.25%basic
de accuracy. The 8020A Ana lyst is the
world's best-se lling DMM and first to
offer conductance for high-resistan ce
measurements to 10,000Megohms ­
now with accuracy improved to 0.1%.
And the new 8024A Investigator, a
powerful instrument also with 0.1%
accuracy that boasts three uni que
capabi lities : logic level! continuity
detection with an audible "beeper" for

Address

City Sta te Zip

Telephone ( Ext.



Nilwill trainyou at home
to bean electronicsprofessional

in thegrowing world
ofcommunications.

Learn to service, repair, and install everything from microwave antennas
to two-way radios ...from radar sets to TV transmitters.
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NRISchools
McGraw-Hill Continuing

Education Center
tJ ! 3939 Wisconsin Ave.Itn i Washington, D.C. 20016

meter and digital CMOS frequency
counter. NRI even gives you special
lessons to get yourAmateur License so

_'I

you can go on the air with yourVHF
transceiver.

FCC license
or Full Refund

Inall, you get 48lessons, 9
special reference texts, and 10 training
kits ...the training you need to become

I .. ' 4 aprofessional. And NRI includes train-
- ing for the required FCC radiotele­

phone license examination. You pass
oryour tuition will be refunded in
full This money-back agreement is
valid for six months after the com­
pletion of your course.

Free Catalog,
No Salesman Will Call

NRI's free, 100-page full-color
catalog shows all the equipment you
get, describes each lesson and kit in
detail, tells more about the many
specialized fields we trainyou for. It
includes all facts on other interesting
areas like TV and audio servicingor
digital computer electronics. Mail the
postage-paid card and see how we can
make you a pro.

If the card has been removed,
write to:

with night classes. No time or gas
wasted traveling to school ...NRI
brings it all to you. You learn with
NRI-pioneered "bite-size" lessons and
proven, practical "power-on" training.

Build Your Own 2-Meter,
Digitally Synthesized
VHF Transceiver or

40-Channel CB
NRI training is "hands-on"

training. You get honest bench ex­
perience as you build and test this
industrial-quality two-way radio and
power supply. You reinforce theory les­
sons as you induce and correct faults,
study individual circuits and learn
how they interface with others. Or, at
your option, you can train with a full
forty-channel mobile CB and base­
station power supply converter.

You also build and keep for use
inyour work a transistorized volt-ohm

No other home-study course
gives you such complete, professional
training inso many fields ofcom­
munication. No other gives you the
actual bench training with kits and
demonstration units specially designed
for learning. Only NRI gives you the
thorough preparation and training
you need to achieve professional
competence inthe wide world of
communications.

Learn atHome
in Your Spare Time

Learn atyour own pace, right in
your own home. There'sno need to
quit your job ortie up your evenings

MobileRadio

Microwave Relay
....
CD
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The satellite TV pioneer
Those who have been following the series of articles in

Radio -Electronics describing the challenges offered in establish­
ing your own private satellite TV earth station know well that
the excitement attached to this project is almost uncontrollable.
The combination of high-quality programming, great diversity
of channels, and being involved in man's conquest of our near­
space environment is an unbeatable combination

For the pioneer, these are trying times. Less than one year ago
you couldn't find any information about satellite reception and
what you did find was more often than not written for then­
practitioners of "the art." The neophyte, desirous of learning
the basics from the ground up, was hard pressed to locate start­
ing data. Now there is plenty of information available. Much of
it describes work done on a custom basis by talented pioneers
who are more intent on making their own first terminals sit up
and operate than in providing how-to-do-it data for others with
less experience in microwave system design and operation.

Plainly what is needed more than anything else at the moment
is a handful of dedicated sources for the specialized circuit
boards and microwave-family component parts that a private
satellite terminal requires. It would appear that within the next
60 to 90 days several such sources may develop and begin ship­
ping parts kits and circuit boards on demand, in quantity. We
intend to watch the development of this very carefully and we
will keep you advised monthly, as circuit boards and parts kits
become available. Those who have products in these areas
should in turn see that we know about your products as rapidly
as possible, recognizing that there is a 60-75 day delay between
your telling us about such equipment and our first opportunity
to discuss it here in this monthly news column .

Licensing Deregulation
As most readers are undoubtedly now aware, on October 18,

1979 the FCC determined that builders of satellite TV termi­
nals are no longer required to obtain an FCC license to construct
their terminals. Before that ruling, every cable-system construc­
tor of a satellite terminal was supposed to go through a lengthy
(and expensive) license-application process. Most private (i.e.,
non-commercial) terminal builders were ignoring that rule. The
Commission, perhaps mindful of the difficulty presented in
tracking down "unlicensed receive stations," simply decided to
eliminate the requirement; now you may build your terminal
without any type of federal license.

However, both the FCC and the satellite program operators
maintain that while you may build a terminal without a license,
you may not watch anything with it (!) unless you have the
written authority of the programmers using the satellite. The
FCC states that, because all satellites are licensed in a special
type of service called fixed point-to-point common carrier, and
the downlink transmission band is in turn "fixed" by interna­
tional agreements for non-broadcasting use, none of the pres-

(/) ent-generation satellites may engage in broadcasting in the sense
~ that people are free to simply tune in their transmissions. That
o issue will undoubtedly end up in the courts. For now the sim­
~ plest way to "stay clean" is to obtain a lett er of authorization
~ from at least one satellite-programming source that approves
uJ your tuning in that source's programming transmitted via satel­
6 lite. Several of the present satellite programmers have been
~ authorizing individuals to receive their satellite transmissions
CI: without charging a fee for the programming. (Others grant
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authorizations, but only after requesting fees as high as $96 per
year.) Here are four such services you can contact:

I. PTL (Praise The Lord), transponder 2, FI. Mr. Gary
Deaner, PTL Satellite Network, Charlotte, NC 28279.

2. CBN (Christian Broadcasting Network), transponder 8,
FI. CBN, lnc., Pembroke Four, Virginia Beach, VA
23463.

3. KTBN (Trinity Broadcasting Network), P.O. Box A, San­
ta Ana, CA 92711.

4. Satellite Magazine (Satellite Television Technology), P.O.
Box G, Arcadia, OK 73007.

Since the FCC did away with the mandatory license require­
ment, a number of the satellite programmers have developed the
attitude that they do not want private terminal viewers. Many
cable-system operators feel uncomfortable with the prospect
that, one day, home viewers will have access to satellite pro­
gramming on their own without the cable system's satellite
receiving terminal as an inter-connection; and considerable pres­
sure is being placed on the satellite programmers by the cable
firms. That pressure translates to "Don't authorize private view­
ers to watch your satellite service if you want the cable firms to
subscribe to your service." That aspect also is in an evolutionary
state.

One proposal to remedy the situation has come from Comsat,
the U.S. company that represents U.S. interests in the world­
wide INTELSAT network. Comsat is suggesting a special (new,
not yet designed or launched) satellite that would offer up to six
channels of direct-to-the-home satellite-delivered television for
a monthly fee-a sort of cable service without the cable. The
theory is that if people were offered six channels of high-quality
satellite TV that was specifically designed for home viewing, the
interest in pirating cable TV programs directly from the present
satellites would fade away. Whether that proposal flies or not
remains to be seen; as of now, the earliest date that such a
service could become operational is five to six years ahead. For
the present, then, the problems associated with the "cable­
related programming" continue.

Scrambling
One proposed solution to insuring that only those receiving

terminals authorized to receive transmissions may do so has
been advanced by Home Box Office (HBO), which is carefully
considering several technical proposals that will enable them to
scramble (as in encode) their satellite transmissions. The tech­
nology for scrambling certainly exists. Unfortunately, anything
that can be scrambled can also be descrambled; and to expect
several thousand authorized reception terminals to stand guard
over their descrambling boxes day and night may be too much to
ask of anyone. Every scrambling technique advanced to date has
one major drawback: It introduces some degradation to the pic­
ture even when properly descrambled. One of the big selling
points for HBO and other premium (i.e., movie) services has
been the high technical quality of their picture. To degrade that
picture quality purposefully as a trade-off for security may make
good technical sense, but would be a poor business decision.
Again, we'll watch this development and keep you advised. You
should be aware that few (perhaps four or five) of the present
satellite programmers have indicated any interest in scrambling
their satellite signal; most recognize that the disadvantages (for
now) far outweigh any benefits.

ROBERT B. COOPER, Jr.



Choose anyone of these books at the special club discount, and
select any other as your gift Free of Charge when you emoll:
AUTOMATIC DATA PROCESSING HANDBOOK

Edited by The Diebold Group, Inc.
168/075 Pub. Pr., $38.95 Club Pr.. $25.75

PROGRAMMING LANGUAGES By A. B. Tucker, Jr.
654/158 Pub . Pr., $22 .00 Club Pr., $16.50

MINICOMPUTER SYSTEMS. 2nd Ed. By R. H.
Eckhouse
787/026 Pub . Pr.. $21.95 Club Pr.. $16.50

MICROCOMPUTERS/MICROPROCESSORS:
Hardware. Software & Applications By J. L.
Hilburn & P. N. Julich
771/499 Pub. Pr., $22 .50 Club Pr., $16.50

MICROPROCESSOR APPUCATIONS MANUAL
By Motorola, Inc .
4351278 Pub. Pr., $38 .00 Club Pr., $26 .50

THE 8080A BUGBOOK: MICROCOMPUTER IN­
TERFACING AND PROGRAMMING By P. R.
Rony, D. G. Lars en & J. A. Titus
7831845 Pub . Pr., $9.95 Club Pr., $8 .45

MICROCOMPUTER·BASED DESIGN By J. Peat­
man
491/380 Pub . Pr.. $26.50 Club Pr., $18 .95

DATA BASE DESIGN By G. Wiederhold
701/30X Pub. Pr., $24 .50 Club Pr., $18 .25

PRINCIPLES OF INTERACTIVE COMPUTER
GRAPHICS. 2nd Ed. By W. M. Newman & R. F.
Sproull
4631387 Pub . Pr., $24 .95 Club Pr., $19.95

PROGRAMMING FOR MINICOMPUTERS By J. C.
Clul ey
785149X Pub. Pr., $17.50 Club Pr., $13 .50

REAL·TIME PROGRAMMING WITH MICRO·
COMPUTERS By R. C. Turner
7861372 Pub. Pr.. $16.95 Club Pr., $13.95

MEMORY DESIGN: Microcompute.. and Main­
frame. By Electronics Magazine
191/549 Pub . Pr., $18.50 Club Pr., $15.50

HOW TO DESIGN AND BUILD YOUR OWN CUS·
TOM TV GAMES By D. L. Heiserman
7861585 Pub. Pr., $14.95 Club Pr., $11.95

HANDBOOK OF OPERATIONAL AMPLIFIER
CIRCUIT DESIGN By D. F. Stout, ed ited by M.
Kaufman
617/97X Pub. Pr., $29 .95 Club Pr., $17.50

ANALOG SYSTEMS FOR MICROPROCESSORS
AND MINICOMPUTERS By P.H. Garrett
7861496 Pub . Pr.. $18.95 . Club Pr., $14.95

ENCYCLOPEDIA OF COMPUTER SCIENCE
Edit ed by A. Ralst on & C. L. Meek
769101X Pub. Pr., $60.00 Club Pr., $39.95

MICROPROCESSOR AND MICROCOMPUTER
SYSTEMS By G. V. Rao
7831659 Pub. Pr.. $24 .50 Club Pr.. $19.50

THE Z-80 MICROCOMPUTER HANDBOOK By W.
Barden, Jr.
7841914 Pub. Pr., $8 .95 Club Pr.. $7.60

Why YOU should join now!
• BEST BOOKS IN YOUR FIELD-Books are sel ected from a wide
range of publishers by expert editors and consultants to give you
continuing access to the latest books in your field.
• BIG SAVINGS- Build your library and save money too! We guaran­
tee savings of at least 15% off publish ers ' list pr ices on every book.
Usually 20%, 25% or even higher!

• BONUS BOOKS-You will immedia tely begin to participate
in our Bonus Book Plan that allows yo u savings between
70- 80 % off the publisher 's price of many books .

• CONVENIENCE-14 times a year you receive th e ' Club Bull etin
FREE, fully describing the Main Selection and alte rna te se lections,
together with a dated reply card. If you wa nt th e Main Selection, you
simply do nothing - it will be shipped automatically. If you want an
alternate selection-or no book at all-you simply indicate it on th e
regular reply card and return it by th e date specified .. You will have at
least 10 days to decide. If, because of late mail deliver y of th e Bull etin
you should receive a book you do not wa nt , just return it at th e Club' s
expense.

As a Club member, you agree only to the purc hase of four books
(including your first selection) over a two-year pe riod.

r~=;:~~:~~~~:~~~------,
P.O. Box 582, Hightstown, New Jersey 08520
Pleaseenroll meas 0 memberandsendmethetwo booksindicated, billing mefor my tirst
selection only at the discounted member's price. plus local tax, postageand handling. It
natsatisfied, I moy returnthebookswrthin10doysand mymembershipwill becanceled. I
agreeto purchase a minimum at 3 additional books during ftle next 2 yeorsas outlined
under the club plan descnbed in this oo. Membership in ftle club is continuous but
cancellableby me any time alter me tour bookpurchase requirement has been tulfilled.

Write Code;; of Write Code;; of
FREE selection here FIRSTselection here

_____11'-- _
Orders from outside the U.S. must be prepoid with internatianai money orders in U.S.
dollars.
Charge my 0 VISA0 MASTER CHARGE' Exp. Dote

Credn Cord;; ' MCBonk ;; -r-r- _

SIgnature _
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Address _
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Corporate Alfilialion _
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Times Change

Over the past 50 years, Radio-Electronics has come to you in a
package with several different labels. In July 1929, it was Radio­
Craft (our first issue). In 1949, the name was changed to Rad io­
Electronics and was printed in a stencil typeface. In 1957 the name
was not changed, but the typeface was. And tha t's the way it stayed
until this issue.

No! We have not changed the name , but we have given it a much
mo re modern look-one that is inspi red by the "electricity" in our
industry. The change, the growth, the excitement.

The content has not been changed. It is still the firm in-depth
editorial coverage that has made and kept Rad io -E lectronics your
Number 1 Authority in this industry, and we intend to keep right on '
delivering that kind of information.

This month, for example, we show you how to build a low-noise
amplifier for the front end of a Backyard Satellite TV receiver. There
are some Nifty Wire wrap Hints; a story on how to Build Your Own
Automotive Burglar Alarm; another on Using An IC PRAM; a look at
Super Class-A Audio Amplifiers; and the first part of a feature on
Speech Synthesizers. And that's only part of what you can discover
t his issue.

It is this kind of solid editorial con tent that keeps you reading
Radio-Electronics, and it is the kind of editorial content you will
continue to find in our pages. When something new happens-like
computers or satellite TV reception , we will be sure to br ing it to
you.

We would like your comments on our new loo k, even if you
disagree with our choice. But we really hope that you'll like it;
obviously we do!

LARRY STECKLER
Editor
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SHORTCUTS
Breadboard and test the faster and easier way.

Solderless, of course.

Your breadboarding Is a
super-snop with an AP Super·strip

Build a circuit almost as fast you dream it
up. Pull it apart and do anC?ther­

everything's as good as new. Your A P
Super-Strip combines an a-bus

power/signal distribution system with a
matrix of 128 terminals, each with 5 tie

points . It accommodates up to nine 14-pin
DIPs. Altogether, you have 840 plug-in

solderless tie points. No need for special
patch cords either-use Solid 22 AWG

Wire. Where to bUY? Read on .
With Non-corrosive Alloy 770 terminals, $17. With gold-plated terminals , $24.95.

Distribution Stripswith 2 or 3 strips, from $2.
Terminal Strips with up to 128 terminals from $4.75.

A P Terminal and Distribution strips Your
basic breadboarding building blocks.
When you take on a project that's too
big for your A PSuper-Strip, use these
A Pmodules. Now you've got the world's
easiest way to assemble full-performance,
solderless bread-boards of any size or
shape. Our terminal and distribution strips
come in 11 configurations, all with universal
.1" x .1" matrix, accept all components with
leads up to .032" diameter, connect with
any solid wire up to No. 20 AWG.No
special patch cords. Get as few or as
many as you need at your nearby A P
Distributor. Where? Read on.

A P AJI-Clrcult Evaluator••.The best, or
assemble your own and get the best for less.

Your A P"ACE" will save you time-time
after time-because there's no faster or
easier way to prototype. You plug in
your circuit, add power, and test. .

It's super-test breadboarding,
with the electronic integrity

you get in all A P products. '
Our soldeness pluq-ln tie .•-

points are a special _.-:-~
non-corrosive alloy. -~·X·:-·

Usethem over
and over again.

Some good ~~::~...........:::::~~connections
everytime. Our A P"ACE"

kits are a snap to assemble.

5 assembled models
or 2 kits,available from $18.95.

Now experience the easiest
way there is to trouble-shoot DIP ICs.

Our new A PSuper Grip II is the ultimate
test clip. A heavy-duty industrial-grade steel

spring maintains firm contact pressure. No
intermittents. No shorts. Ever. Contacts are gold·

plated phosphor bronze arranged in a "contact
comb" which separates contacts precisely. New,

narrow-nose design fits highest-density boards.
Flat contacts won't roll off IC leads. , , , ~ ~ , ~ ~ , , , ,

Engineering-grade thermoplastic body
is molded around contact pins. Nail­
head pin rows offset for easy probe
attachment (straight-pin) models for
connector attachment,.too). We'll tell
you where to get your A Ptest clip­
and we'll send you our complete A P
catalog,The Fasterand EasierBook.

A PSuper Grip II test clips in 8,14,16,
16lSI,18, 20, 22, 24, 28, 36 and 40-pin models from $4.50.

Where to buy? Phone (toU·free) 800·321·9668.

A P PRODUCTS INCORPORATED
1359W. Jackson St., Painesville, Ohio 44077 Tel. 216/354-2101 TWX: 810-425-2250
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TECHNOLOGY
I read your editorial in the June 1979 Edi­

tion, and right on!
It's a very common opinion today that at

some point technological improvement just
stopped and no further innovation is neces­
sary . We have a car that works. Stop. We
have radios that work. Stop. We have com­
puters that work. Stop.

Upon closer examination, however, we
find that our cars don't work all the time
and they don't last very long, either. Sure
we have radios, but have we 'reached the
full potential? The computers are marvels,
but can we direct them to more human type
thinking? Are there other methods of ap­
proaching or perhaps improving the com­
puter concept?

Inventors and designers know the poten­
tial and most realize that the process of
innovation can almost be carried out to
infinity. But more and more ·today, fewer
people will listen. All the immediate needs
have been satisfied . They may then shut off
the switch on the flow of new ideas . It is
ironic that the ones who are most likely to
laugh at the new breakthroughs are often

the most knowledgeable in the field. Has
the credential of expertise also become the
license to play God?
K.RHOTEN
Schererville, IN 46375

FOR THOSE WITH LIMITED VISION
A large proportion of persons called

"blind" are not totally blind; they have lim­
ited vision that may reach the extent of 5 or
10%. Many such persons ·can read books
and magazines with the aid of special
lamps and magnifiers. "Limited vision" is a
condition that can remain stable over many
years, and may retain its stability for life.

A friend whose vision is thus lim ited
asked me if I could obtain a digital calcula­
tor for her-one which has digits the size of
those on her digital alarm clock. She can
see the 0.6-to-0.7-inch digits of the clock,
but not those of the small, hand-held calcu­
lators. I checked into the features of some
so-called desk calculators and discovered
that the digit size was generally 0.25-inch
bright fluo rescent or 0.375-inch not so
bright. Yearn ago, thoro woro oalculatorn
with large bright readouts, but they don't

seem to be around any more .
I have toyed with the idea of taking an

existing desk calculator that has large,
easy-to-use keys and interfacing it to a
large separate display. I discussed the proj­
ect with several persons more knowledge­
able than I in digital techniques, and they
hemmed and hawed about source and sink
drivers for 8 plus 1 digits, and 7 plus 1 seg­
ments with special power supplies, and
tricky ground referencing . One chap sug-

. gested looking into National's selection of
high-current driver chips that can be fed
from the multiplexed main chip.

Among your readers and contributors,
there must be someone who has encoun­
tered and tackled this sort of project. Per­
haps there is an article in a magazine that I
have overlooked; perhaps there is a prod­
uct that has escaped me. I would appreci­
ate hearing from someone who has the
answer, or even helpful ideas . (I know
about the special "voice output" calcula­
tors that are available for the blind. So far,
they are very expensive and are obtained
through Stato ouboidy in moot oaooo. l look

continued on page 23

nOli Receiving
Tubes

~~

the Receiving Tubes you'll ever need
for most replacements.

With RCA you get the exact replace- Plus many RCA service aids and busi-
ment tubes you need alo'1gwithquallty nessaids to add to your efficiency and
you can depend on. Whatever receiv- promote you r business . . . tube cad-
ing tube you need, you'll find it at your dies, service tools, technical literature
RCA Distributor. Miniatures, Novars, and a wide assortment of in-store signs
Compactrons, Nuvistors, Glass Tubes, and displays.
Metal Tubes . . . over 1,000 types, pro- See your RCA Distributor for all your
duced to RCA 's exacting standards. tube needs.

RCA Distributor and Special Products Division, Deptford, N.J . 08096 .
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THE HICKOK ELECTRICAL INSTRUMENT CO.
10514 Dupont Avenue. Cleveland, Ohio 44108
(216) 541-8060 TWX: 810-421-8286



At em.,youget
electronics
career
training
l.-olD
specialists.
Ifyou're interested in learning how to ilX air
conditioners, service cars or install heating
systems - talk to some other school. But if
you're serious about electronics, come to
CIE -The Electronics Specialists.
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Pattern shown on oscilloscope screen is simulated.
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the exams ge t their License s . You
may already know that an FCC
Lic ense is needed for some careers
in electronics - and it can be a
valuab le credential anytime.
Find out more: Mail this
eard for your FREE
CATALOG today:

If the card is gone, cut ou t and
mail the coupon.

I'll send you a copy ofCIE' s
FREE school catalog, along with a
complete package of independent
home study information.

For your convenience, I'll try to
arrange for a CIE representative to
contact you to answer any questions
you may have .

Remember, ifyou are serious
about learning electronics .. . or
building upon your present skills,
your best bet is to go with the elec­
tronics specialists - CIE. Mail the
card or coupon today or write crn
(and mention the name and date of
this magazine), 1776 East 17th
Street , Cleveland, Ohio 44114.

Plus there' s a profes sional quality
oscilloscope you build and use to
" see" and "read" the characteristic
waveform patterns of e le ctronic
equ ip ment.

You workwith expert­
eneed speeialists.

When you send us a comple ted
lesson, you can be sure it wlll b e
reviewed and graded by a trained
electronics in structor, backed by a
team oftechnical specialists. Ifyou
need speci alized help, you get it fast
· . . in writing from the faculty spe­
cialis t s b est qualified to handle
your question.
People who have known
us a long time, think ofus
as the "FCC Lieense
Sehool."

We don't mind. We have a fine
record ofpreparing people to take .. .
and pass ... the government­
administered FCC License exams.
In fact, in continuing surveys nearly
4 out of5 ofour graduat~s who take

r·············_·__ 1

C IE Cleveland Institute of Elect ro nics, Inc.
• 1776 East 17th S t r e e t , C leveland, Ohio 44114I Ac credited Member National Home Study Council

•
0 YES ... J ohn, I want to learn from the s pec ialists In el ectronlcs - CIE.
Send me mv FRE E cm scho ol catalog -including de tails about troubleshooting

I courses -pius my FREE package of home study Infonnation.

Print Name _

• Address Apt. _

• Ctty _

• State -L.Zlp, _

•

Age Phone (area code )

Check box for G. !. Btll tcforma tton : 0 Veteran 0 Active Duty

• Malltoday:

•

M y father always told me that
there were certain advan­

tages to puttin~all your eggs in on e
baske t . "John, 'he sa id, "learn to
do one important thing better than
anyone else, and you'll always be
in demand. "

I believe h e was right . Today is
the ag e ofspecialization . And I
think that's a very good thing.

Conside r doctors. You wouldn't
e xpect your family doctor to perform
open heart surgery or your dentist to
s et a b roken bone, either. Wouldyou?

For these things, you'd want a
sp ecial ist . And you'd trust him. Be­
cause you'd know ifhe weren't any
good, he 'd b e ou t ofbusiness.

lfhy trustyour edueation
and eareer future to
anything less than a
speeialist?

You should n't. And you certainly
don't have to.

FACT: CIE is the largest inde­
p endent home study school in the
world that specializes exclusive ly
in electronics.

We have to be good at it because
we put all our eggs in one basket:
electronics. Ifwe hadn't done a good
job, we 'd have clo sed our doors
long ago.
Speeialists aren't for
everyone.

I'll tell it to you stra ight . Ifyou
think electronics would make a nice
hobby, check with other schools.

But ifyou think you have the
cool - and want the training it takes
- to make sure that a sound blackout
during a prime time 1V show wUl be
corrected in seconds -then answer
this ad. You'll probably find crnhas
a course that's just right for you!

At CIE, we eombine
theory and praetiee.You
learn the bestof both.

Learning electronics is a lot
mo re than memorizing a laundry li s t
offacts about circuits and transis­
tors. E lectron ics is interesting be­
cause it ' s based on some fairly recent
scientific discoveries. It's built on
ideas. So, look for a program that
starts with ideas - and builds
on them.

That's what happens with CfE' s
Ant o-P rogr ammed s Le ssons. Each
le sson uses world-famous
"programmed learning" methods to
teach you important principles. You
explore them, master them com­
pletely .. . before you start to
apply them!

But beyond t heory, some of our
cour se s come fully e quip ped with
the electronics ge ar to actually le t
you perform hundreds ofchecking,
t esting and analyz ing projects.

In fact,d ep ending on the course
YOU take you'll do mo st of the basic
things pt:ofcssion als do every da y­
even use a Di gital Learning Laboratory
to app ly thc digital theory essentia l
today to keep pace with electronics
in the eig hties.
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only to the source and may not be a con­
stant to all observers.

It has been 58 years since Einstein won
the Nobel prize for the photoelectric effect.
As yet , no one has ever even found one
photon, let alone measure its velocity, as
Dr . Ma rk implies is an easy thing to do. If
Einstein had had precision-tuned electron­
ic circuits, as most Radio-Electronics
readers have, he cou ld have exp lained the
photoelectric effect with them. Each differ­
ent atom represents a sharply tuned circuit
of a different frequency, and wi ll only emit
electrons when it absorbs its own particular
frequency to get suff iciently excited . Look
up " postulate" in the dictionary. Einstein 's
math is not science. R-E
JOHN W. ECKLl f)J
Alexandria, VA

Today we have a much bett er source of
monochromat ic light . The laser is not only
very sta ble, but out put s essenti ally only
one cohe rent freq uency, henc e makes an
excellent clock. We now have solid -sta te
lasers the size of a gr ain of sand , which we
can attach on the end of a str ing and swing
this mono chromatic light source or stable
frequency back and forth. When the laser
swings to a detector the detector gets a
higher frequency or up Doppler as the
source tra vels faster than the speed of
light ; but when the laser swings away from
the detector, it get s down Doppler as the
light arrives at the detector at less than the
speed of light . Only at the extremes of
swings does the detector get the same fre­
quency as the laser always outputs. How?
Becau se the speed of light is a constant

fnr ward to a future article in Radio-Elec­
tronics making use of the new voice syn­
thesizer modules.)
WESLEY H. ALDRED
Cleveland, OH

HEART RATE MONITOR
Usually, I don't read Radio-Electronics,

but your July 1979 cover showing the Heart
Rate Monitor prompted me to buy that
issue. I d idn't build you r circuit , either, but
my interest in it derives from havin g de­
signed a sim ilar circuit (d igit al readout) that
I submitted to a design con tes t, and which
won me the f irst prize! (See EON Septem­
ber 5, 1977 and EON October 20, 1977,
page 79 for the circu it .) Since tha t circuit
aroused great and une xpect ed interest , I
am pass ing along the following informat ion
to your readers:

The only criticism I have of M. C. Wor ­
ley's circu it is the rather slow response time
(6+ seconds) because of the output fi lte r.
Also , the physical size of the ci rcui t could
be reduced by using a quad op-amp
(LM324) in place of IC1 and IC4; in add ition,
that allows low voltage and a single supply
(battery) operation. IC2 and IC3 might also
be replaced by a 556 dual ti mer. IC5, Q3,
and the spea ker can also be simplified to
one "Sonalert" beeper. A comparator with
histeresis in front of Q1 also greatly im­
proves nois e (muscular, etc.) immunity.

My circuit updates the rat e at every pulse
using frequ ency multiplication with FIV, VI
F converters, runs on one 9-volt battery,
and has digital LCD display-all for less
than $60. The sensor I use is a Mo nsanto
MCA-7 ($3.95) .

Since the or ig inally published circu it
turned out to have some problems, I devel­
oped an improved version obtainin g f= 1/t
by analog division.

A copy can be obtained from Intech
Function Modules (the sponsor of the con ­
test) , 282 Brokaw Road , Santa Cla ra, CA
95050 or directly from me. Good luck.
GERO TIMMERMANN
Multitech , P.O. Box 2277, Santiago, Chile

LETTERS
continued fr om page 16

...your
.Sprague distributor.

SPRIIGUE'
THE MAR K OF R£llABlllT Y

Sprague distributors have MORE to offer . . . more component types ,
more styles , more ratings, more sizes, more quality, more value. With
Sprague distributors, you save time by getting what you want when you
want it, faster and easier.

For the name of your nearest Sprague distributor and a copy of Catalog
C-622, write to:

Sprague Products Company
Distributors' Division of the Sprague Electric Co.
81 Marshall Street
North Adams, Mass. 01247.

Where MORE is more thaD a promise.

J .L
NOT CONFUSED ABOUT EINSTEIN

I may be careless, but I am not co nfused
about " Einstein' s Theory," as Dr. Mark
suggests in his letter in th e October 1979
issue . My letter in the Jun e 1979 issue
should have stressed the sta bility of the
mobile radar transmitter, so th at wit hout
measuring we know its tr ansmitted wave­
length and frequency never changes no
matter how the police car man euvers. Thus
"simu ltaneity" is no long er a problem, as
we know the frequency at the source is sta ­
ble without measuring it agai n at each
observer where it changes, excep t where
there is no Doppler or rad ial mo ti on.

How is the " famed" Michelson-Morley
experiment even involved with phot ons and
re lativity? That exper iment used mon o­
chromatic light as a source , which is light of
one frequency or very sta ble. That mono­
chromatic light sou rce was solid to the
same Earth as the lenses and mirrors in the
interferometer, so the re was no relativ e
motion, which is all and precis ely what the
Michelson-Morley experiment measured
and proved.

a subsidiary of GJ( Technologies
CIRCLE 17 ON FREE INFORMATION CARD - _.- 23



Radio Shack Road Patrol
Radar Detector

CIRC LE 101 ON FREE INFORM ATION CARD

RADAR SPEED DETECTORS STILL SEEM TO BE .

hot-selling items judging from the continuing
produ ction of these litt le devices by the elec­
tronics indus try.

One of the newest designs is the Road
Patrol L.R. rece ntly released from Radio

S hack. Made for Radio Shack by a prominent
manu facturer, the Road Pat rol multiband de­
tector is designed to respond to either X-or
K-band signals. As with other similar devices,
the Road Patrol extracts power from the ciga­
rette lighte r recept acle. A retract ible coil cord
keeps the power line snug. A universal mount­
ing bracket is furnis hed with the detector ,
a llowing for a variety of mounting schemes. A
self-adhering pad (supplied) may be used to
stick the detector and bracket assembly firmly
to the windshield for greatest cleara nce. Alter­
nately, the bracket may be stuck or screwed
down to the top of the dash or to the hardware
seal around the windshield . A set of adjustable
screws permit the unit to be optimally tilted on
its mount so that it faces direct ly forward for
maximum range.

The housing is plastic with a non-glare
rough black texture. There are two electro nic
adjustments , accessible from the front. The
volume of the audible alarm may be set so that
any triggering may be heard above ambient
vehicle noise. A sensitivity control provides an
approximate range-distance selection.

Accompanying the audible alarm, a flashing
red panel light displays the warni ng, CHECK

SPEED, when the detector is trigge red.
If it is likely that the owner would like to

transfer the detector repeatedly between vehi­
cles, extra mounting brackets are available at
additional cost from Radio Shack.

A gree n LED pilot light indicates when the
unit has been switched on. When first powered
up, the uni t will " beep" and flash the alarm
light for a short stabilization period . After
that , the unit may be adjusted for optimum
performance.

In a major metropolitan area, there are
many stray RF signals which may cause false
triggeri ng of the sensitive device. That suscep­
tibilit y is common to virtua lly all broadband
Radar detectors; it is a fact of life. Fort unately,
such false indicati ons are usually errat ic and
are also short-lived.

When the Road Patrol detects an actual
speed radar transmission, the audible pulsatin g
tone and flashing red alarm light will recur
repeated ly. That signal is unmistakable when
compared to the occasional signals.

How it works .
A rada r detector is simply a broadband,

high-sensitivity RF-Ievel detector. It has a
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RCA's 1980
SKCiuide puts
Sylvania ECCi*

in its place.

You'll find the comparable ECG
number right along with the SK
number for the second year in a

row in RCA's new SK Solid State
Replacement Guide.

This is it...



tuned microwave horn antenna tha t is designed
to pass signals in the X-and K-(several thou­
sand megahertz) band s into a diode. The
radio-frequency ener gy is then rectified into a
voltage that upsets a de licately balanced alarm
circu it. Obviously, a radar speed trap cannot be
detected unless the rada r is actually trans mit­
ting a signa l. Th at is one way that law enforce­
ment agencies can outwi t the detectors: They
may use short bur sts of radar to monitor spe­
cific vehicles momentaril y-hardl y enough
time for a radar de tector to resolve whether the
incoming signal is a rand om bit of RF interfer­
ence, or whether it actually is a transmitted
radar signal.

The range of a radar detector depends on a
number of fact ors including its own sensitivity,
the power-output level of th e radar transmit ­
ter , the terrain on which the transmitter is
being used, the amount of su rro unding traffic,
and th e weather.

We were able to test the Road Patrol over a
recent holida y weekend . On a trip to a local
hamfest , we ent ered the city limits of Knox­
ville, Tennessee, and the littl e detector began
to beep persistentl y. We couldn' t turn the sen­
sitivity low enough to keep it from frant ically
tryin g to tell us something. Inst inctively, we
slowed down, and looked analytically at the
bushes, tr ees, grass-anything and everyth ing.
After about a half mile of super-cautious driv­
ing, there it was: an airport radar dish, sweep­
ing the horizon!

Our return trip was more productive. A
series of radar traffic-cont rol points were defi­
nitely in operatio n in Western No rth Ca rolina,
and the Road Patrol let us know every time we
carne ncar one. wit h plent y of time to spare so
we could slow down.

Are they legal?
Th e battl e in the courtrooms still looms.

So me recent land mark decisions have ru led in
favor of the dri ver. Is th e mere possession of a
radio-receiving device proof that the owner is
guilty of tr ying to evade the law? That this
question is difficul t to answer .

Some police agencies have attempted to
locate strategically old radar transmitters that
will produ ce false signals on major highways,
causing detector owners to lose faith in the
judgment of their det ector devices. That act ion
has been recentl y stru ck down by the FCC
because ' of the inte rference the transmitt ers
generate on the airwaves.

So far , only one techni que has been proven
100% effective for avoidi ng speeding tickets :
Ju st stay under 55 miles per hour! The Radio
Shack Road Patrol radar Detector sells for
$ 199.95. R-E

Rotable TV RCA Mini-State
Antenna

WE ARE LIVING IN AN AGE OF RAPIDLY INCR EAS·

ing mini aturizat ion . Watches, calc ulators,
comp ut ers, and automobiles all reflect the
trend. No w, RCA has joined the ranks of the
miniatu rizers with their new Mini-State com­
pact UH F/VHF TV ant enna.

Looking like a flying sauce r, the 5MS440
Mini-State is mounted as high as possible,
away from metallic masses. Internally, the 21­
inch plastic housing encloses a moto r-dr iven
dir ect ional antenna array. A circu lar styrofoam
form provides sup port for a UHF Yagi and a
terminat ed, tun ed VHf- loop. The VI IF loop is

continued 0 11 page 26

o Yes! Rush me your FREE catalog!
Name _

Address
City _

State Zip

Clipand Mail CouponToday to:
Edmund Scientific Co, Dept . 2020, EH06
Fds corp Rlda.. Rarrinat on. N..I. 011007

No. 156 c1980 Edmund Scienti fic Co.

one SK book-all you need
tofill your solid state
replacement needs.

-'
<0

' ECG is a trademark of GTE Sylvan ia ~

See you r RCA SK di stributor for a copy of the 1980
RCA SK Replacement Guide, SPG 202Y orsend yo ur
requ est with check or money order for $1.50 to RCA
Dist rib uto r and Special Products, P.O. Box 597,
Woodbury. N.J. 08096 .

RCA SK's are all manufactured by RCA's Solid State
Division or by reputable or ig ina l so lid state device
manufact urers. This means bu ilt -in quality and few er
costly call-backs for you. Your profit picture gets
brigh ter and br ighter with RCA SK's . . . transisto rs,
recti f iers , thyristors, integrated circu its and high­
vo lta ge t rip lers.

• MAKE MRO REPLACEMENTS RIGHT
FROM YOUR SHELF

nCIiSK Replacement
Solid State

• 1,080 SK AND KH TYPES REPLACE
MORE THAN 161,000 DOMESTIC
AND FOREIGN TYPES

• PUBLISHED EARLIER THAN EVER

• DUAL NUMBERING SYSTEM
e.g. SK3444/123A

• EVERYTHING UNDER ONE COVER
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amplified by a single-transistor integral pream­
plifier, while the UHF signal is coupled direct­
ly to the downlead .

RCA supplies a 60-foot length of prefabri­
cated coaxial/control cable . The RG -59 coaxi­
al cable is terminated at each end with an F­
type connector, compatible for hookup both to
the antenna and the power-supply unit below.
The three-wire control cable is connected to
screw terminals for motor drive control.

Assembly is easy. A screwdriver locks down
the control cable leads, and the prewired coaxi­
al cable screws on to the F connectors. Direc­
tions are excellent and easy to follow.

The manufacturer suggests that the radome
be mounted as high as possible, free and clear
of metallic obstructions. That is always a good
practice for any antenna.

The rotable system is activated by a hand-

held remote-control unit. Colorful back­
lighted compass points are illuminated succes­
sively as the thumb control is depressed, sig­
nalling that the internal antenna is being
rotated through its azimuth.

Mounting is provided by a stainless steel
mast-mounting bracket. A set of spider legs is
also included for setting the radome on a flat
surface such as a closet shelf or attic floor.

Optional accessories available include a vari­
ety of mounting masts . An offset pipe facili­
tates the otherwise awkward case of side
mounting on a wall. A rod-mounting tripod is
also available .'

The antenna system is powered from 120
VAC. A dual power model (includes 12 VDC)
is available as the 5MS550. It is useful for
portable applications, such as recreational ve­
hicles and boats. Aside from the power sup-

plies, the two systems are identical.
Excellent literature accompanies the Mini­

State antenna system . The owner's manual
includes a complete circuit diagram, as well as
a supply of operational and installation hints.

CIRCLE 102 ON FREE INFORMATION CARD

We compared the Mini-State to a roof­
mounted Radio Shack V-110 log periodic
dipole array . Both antennas were clear of sur­
rounding obstructions, even though the Mini­
State was mounted about four feet higher than
the V-IlO. .

Geographically, the test area was deep
fringe . Since the Mini-State is advertised as
useful in metropolitan and near suburban
applications, we didn't expect it to perform as
well as the large log-periodic under such condi­
tions. Sure enough, it didn't! Stations were still
visible in most cases, but they were way down
in the snow. It was really an unfair comparison
considering the capture area and gain of the
log periodic.

Would we recommend the Mini-State! Yes,
under certain circumstances. Unquestionably,
when space is a problem , the Mini-State is
better than rabbit ears. Also, its ability to be
rotated is an advantage. On almost every chan­
nel, the sharp, unidirectional property of the
unit was obvious. In urban applications where
signal reflections, ghosts, and co-channel inter­
ference may be a problem, the rotating directa­
bility will be very useful.

Also, the Mini-State would find excellent
application anywhere that signal strengths
from nearby TV transmitters are sufficiently
high that enormous antenna gain is not a con­
sideration. Pleasure boats docked or being
piloted in waters near major metropolitan areas
would be a logical application of such a com­
pact TV antenna system. The additional fea­
ture of rotability makes the antenna even more
desirable for such mobile applications.

Similarly, people with recreational vehicles
parked near urban areas where there is still
some reasonable level of television signals pre­
sent will find the Mini-State a good invest­
ment. The low profile of the antenna makes it
particularly suitable for mobile installations
where other types of projecting antennas
would be a hazard. In the majority of cases, the
antenna would not have to be removed as
would other types of electrically equivalent
antenna installations.

If the TV set is being operated by 120 VAC
power, the regular 5MS440 may be powered
from the same source . In mobile applications
where 12 volts is powering the TV set, the
5MS550 dual-powered Mini-State should be
considered . The model 5MS440 Mini-State
compact TV antenna has a recommended retail
price of $89.95. R-E

continued on page 30
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BROADCAST. CATV. CCTV & VIDEOTAPE

TV. RADIO & ELECTRONIC SERVICING

1138-Buyer's Guide to E'th ing Electronic for the Home 224 p. $5-.95 1
1196-AddlrlQ Solar Heat to your Home 280 p., 185 it $7.95
1163-Complele Hdbk. of Sewing Machine Repair 308 p., 240 iI. $8.95 •
1081-Bulld Your own Log Cabin from Scratch 350 p., 239 II. $7.95
968-How to Convert Your Car or Van to Diesel 210 p., 166 iI. $6.95 1

1140-Baslc Gunsmllhing 288 p., 15211. $7.95
925-pract ica. I Electn. 'cal Installation, Repair & ReWiring 406 p. $7.95 .

1178-How To Make Your Own Solar Elecmc ty 68 p., 87 it $5.95
1020-Auto Air CondItioning Handbook-Install. Malnt. & Repair $6.95 1
1176-Th~ Master Han~bk of ALL Home Heatmq Systems 352 p.S7.95
631-Avlatlon Electronics Handbook 406 p., 227 11. $8.95

1128-Make Home Electrtcty From WI.nd, Water & Sunshine . $5.95 1
1019-The Master Handbook of Electncal Wtnng 406 p., 289 11. 56.95
1036-Cut Your Electric Bill. Install Your Own ~merg . Power Sys. $2.95 •
1063-How To Install Your Own Home or Mobile Ele . Power Plant $5.95

931-Direct Current Motors 252 p. 170 it $14.95 .
817-How to Repair Diesel Engines 308 p., 237 il. $7.95
604-Using Electronic Testers for Auto Tuneup 252 p., 226 II. $4.95 .
987- Heanng Aid Hand book 336 p. 224 II. $8.95
913-Co. mptete Hdbk. of Electncal & Ho.u se Wmng 476 p. 193 it. $6.95 .
906-Homeowner's Gde. to Solar HeatJOglCoolmg 196 p. 113 it $4.95
962- Mlcrowave Oven Service & Repair 420 p. 210 iI. $9.95 •
903- Guide to MOdern Energy-Efficient HeatmglCooling Sys. $5.95
758-How to Comp letely Secure Your Home 224 p. 162 II $5.95

1030-1 01 Practical Uses for Propane T~rches 140 p. 98 it. $3 .95 1
l oo6-BUIld-lt Book of Solar Heatmq Projects 196 p. 111 It. $4.95
820-Central Healin g/Air Cond . Repair Guid e 320 p. 285 it. $6.95 1
T-97- ElectTlc Motor Test & Repair 160 p. 102 II. $6.95
515-Small Appliance Repair Gutde-vol. 1 224 p. 100 il. $5.95 .
917- How to Repair Small Gasoline Engines 392 p. 251 il. 57.95
904- Homeowner's Guide to Saving Energy,288 p. 183 II. $5.95 •
745-The Home Appliance Clmtc 196 p. 61 11. $4.95
885-How 10 Repair Home Kitchen Appliances 294 p. 205 il. 55.95 •
920-Complete Hdbk. of Locks & Locksmith ing 392 p. 200 ll. $6.95
855-How to Repair Home Laundry Appliances 280 p. 137 il. $5 .95
715-Sma ll Appliance Repair Gu!de-VOI. 2 2 1 0 ~ . 119 il. $4.95 .
555-MaJor Appliance Repair GUide 288 p. 278 d. $5.95
671- Electrical Wiring & lighting for Home a Omce 204 p. 155 il. $4.95.•
520-How to Repair Home & Auto Air Conditioners 208 p. 100 il. $5.95
295-Refn eration 160 p. 53 II 53.951

743-Electronic Music Orrcuit Guid ebook 25.2 p. 180 il. 56.95 1
843-SourcebOOk of ElectrOniCOrgan CIrCUIts 168 p. 101 iI. $4.95 •
718-Electronic Music PrOductIon 156 p. 79 il. $3.95
546-Electronic Musical Instrum onts 192 p. 121 il. $5.95 .
832-EleetroniC Musical lnstr. Manual 210 p. 7" x 10" 385 il. $6.95
503-Servicing Electronic Organs 196 p. 8W ' x 11" 145 iI. 59.95•1148-How to Repair Old-Time Radios 252 p., 162 il. $7.95 .

1013-Beginner's Guide to TV Repair-2nd Edition 224 p., 56 il. $5.95
1082-TV Field & Bench Servicer's Handbook 208 p. 165 il. 56.95 .
1119-CoIOrTV Troubl e Factbook--4th Edition 434 p., 100'5 of il. $7.95
1028-How To Repair Video Games 270 p., 182 il. $7.95
939-Hdbk of Manne ElectroniC& Electncal Systems 546 p $9.95 •
901-CET License Handbook-2nd Edition 448 p 381 II $9.95
821-TV Troubleshooter' s HandbOOk-3rd Ed, 448 p. over 300 il. $4.95 •
956-Flre & Theft Security Syste ms-2nd Ed. 192 p. 108 II. $5.95
876--Color TV Case Histor., ~ es Illustrated-Vol . 2 35.2 p. 243 i1. $7.95 .
.,46-Color TV (;a se Histones IlIu ~tratM 238 p. 21Y II. $5.Y5
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EQUIPMENT REPORTS
continued from page 26

Data Precision Model 938
Digital Capacitance Meter

ALTHOUG H DISPLAY SPEEDS ARE STILL SLOW

when compared to othe r forms of character
readouts, the trend toward LCD digital equip­
ment seems well established.

A recent introduction to the field in Data
Precision' s 938 3'/, -digit capacitance meter.
The half-inch liquid crystal display shows high
contrast, and is easily readable at distances of
at least 20 fcet.

Th e meter itself measures 6'1, X 3'/' X 1'/ ,
inches- about the size of a good scientific cal-

culator. It is pocketable . . . if you have a
good-size pocket! Power for the unit is provid­
ed by an internal 9-volt battery (included) . An
ordi nary battery may be expected to last about
100 hours with typical inter mittent use. An
alkaline battery will approximately double that
lifetime. Alternately, an AC adaptor is avail­
ab le for test bench applications.

Whe n battery voltage becomes too low (un­
der 7 volts) to assure accurate measurements, a
LO-BAT indication comes up clearly on the
LCD display.

Automatic overrange indication is provided
by the display blanking and leaving one digit
and a decimal point. Th e 938 is current-p ro­
tected by a replaceable internal input fuse. A
spare fuse is provided, handily mounted inside
the instrument case for easy replacement.

Also provided is a pair of 12-inch long test

leads with alligator clips. An integral panel­
mounted socket featuring a spring-clip connec­
tor for rapid capacitor insertion is also provid­
ed. We had considerable difficulty inserting
leads of our test capacitors in several of the
socket holes. We found the alligator clips more
posit ive except at the lowest capaci tance
ranges where test lead capacitance was a prob­
lem. The holes in the panel-mounted socket
loosened up after repeated insertio ns with a
st iff wire.
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We encountered some other minor difficul­
ties as well. T he battery leads in our unit were
so short that batte ry installation had to be
forced, pulling some of the insulation away
from one lead . The on/off slide switch was
qu ite touchy; when on, only a slight pressu re
against the slide would shut down the meter.
Th e soft plastic window protecting the LCD
display is quite susceptible to scuffing. Users
are cautioned to remove dust carefully.

Now, the good points of which there are
many! With eight capacitance ranges, mea­
sureme nts from .1 pf to 2000 ILF are possible.
Range selection is manually chosen by pressing
any one of eight interlocked switches. Sam­
pling rate is two per second, and "se ttli ng
down" time of the meter is usually within one
second for a stable reading . At the worst , sta­
ble readings are available within five seconds
on the highest capacitance ranges.

Accuracy is ± 0.1% ( + I digit) on any scale
(except I% on the highest range). If a standard
capacitance is available, a handy internal trim­
mer may be used to tweak up calibration . A
convenient front-panel thumbwh eel trimmer
allows rapid zeroing to improve low-range
accuracy. Peak excitation on any range is 2.8
volts, with the positive side always higher than
the negative .

Th e circuit is a departure from most capaci­
tance meters that measure indirectly. Classi­
cally, capacitance is defined as coulombic
charge as compared to voltage. The 938 mea­
sures that relatio nship directly, via,a dual-slope
integrat ing A/ D converter. The output of the
analog measurement is fed into an Intersil
7106 chip, the same IC used in Data Preci­
sion's digital multimeter .

The accompanying manual is exceptional­
it' s both well writ ten and profusely illust rat ed.
Explanat ions are included of meter circuit ry (a
complete schematic diagram is included), ca­
pacitance theory, instrument calibrati on tech­
nique, general maintenance, and operat ional
instru ctions.

When properly calibrated, an accurate ca­
pacitance meter is an invaluable aid in circuit
design and tro ubleshooting. For determining
drift rate of frequency-determining capacitors,
the LCD met er will find a useful application.
Similarly, leaky capacitors that degrade circu it

continued on page 32

country. We do not believe that the
"Computer priesthood" should confuse
and bully the public. As Ted Nelson stated
in the Compute r lib Pledge, we do not
treat any question as a dumb question,
since there is no such th ing. We are
against computer terms or systems that
are oppressive, insu lt ing or unkind, and
we are doing the best we can to improve or
replace such terminology or systems. We
are commi tte d to doing all we can to
furt her human understandin g and make
computers easy to understand , inte r­
active wherever possib le, and fun for the
user. The complete Computer lib Pledge
is contained in our May 1979 issue which
wea re furni shing free to new subsc ribers.

Contributlng editor Ted Nelson (l l is author of
" Computer Ub I Dream Mach ines." Publi sher
David Ah l (R) Is a p ion eer In computer modele,
simulalion, and games.

Compute r literacy to everyone

The Creat ive Comput ing Softw are
Division is parti cipat ing with Children's
Television Worksho p in an important new
venture , Sesame Place. These th eme
parks are being desig ned to bring inter­
active comp uter games and simulatio ns
to young children (and their parents) and
remove the mystiq ue of computers from
the youngest segment of our population.
In addition, we are participating in pro­
jects with several school systems and
muse ums to write reading comprehen­
sion and ecology sim ulations software.
We are also involved in a major co llege ­
level computer lite racy project.

As a subs criber to Creative Comp ut ­
ing , you will benefit from all of these
activities. Creative Computing is th e
Number 1 software and applications
magazine . Subscr ibe today - 12 iss ues
for $15 ($9 saving over the newsstand
price). Or, beat inflatio n and get 36 issues
for jus t $40 . Money back if you're not
satisfied. Send payment or Visa, Master
Charge or Amer ican Express number to :

Creati veComputi ng, Att n : Aliso n
P.O. Box 789·M
Morristown, NJ 07960

Save time , and call your order toll- free to :
800-631-6112

(In NJ call 201-~45)

cneastve Gomputinfj
For a free catalog of bookl and soflware, circle reader service no. 70.

Sorti ng: A Key Technique

While evaluati ons are importa nt, the
main focus of Creative Comp uting maga­
zine is compute r applications of all kinds,
Many of these requi re th at data be re­
tr ieved or sorted . Unfor tunately, most
programming texts foc us on the bubb le
sort (or straight insertio n) and, very inf re­
quentl y, another technique (usually dec"
layed replacement) and let it go at that.

Yet , except for compariso n countl nq,
the bubble sort Is th e least effic ient.
Tutorials and artic les in Creat ive Com­
put ing demonstrate that the Sheil -Metz­
ner and Heapsort are from 50 to 1 ~ COO
tlm es as fast as the bubble sort ! Oons.der
a sort of 100,000 items on a DEC System
10 :

Bubb le sort 7.1 days
Delayed replacement 3.8 days
Heapsort 17.3 minutes
Sheil-Metzner 15.0 minu tes

Needless to say, on a microcom puter, a
bubble sort of even 1000 items is
agonizing ly long.

Free Sort ing and Shuli ling Reprint

Because sorti ng and shuff li ng (mi xing
a li st of items) is so vita l in most prog ram­
min g, we are making available a 2O-page
reprint booklet on Sorti ng , Shuff ling and
Fi le Struct ures along wit h.cur May 1979
issue whi ch has several arti cles on writing
user-oriented programs and making the
most of available memory space. The
repr int booklet and issue are tree wi th
tz-leeue or longer subscrip ti ons. •

At Creati ve Computing, we believe
that compu ters can be of benefit to
virtually every intelligent person in the

Unbiased, in-depth evaluat ions.

At Creati ve Comput ing, we obtain new
systems as soon as th ey are announced.
We put them through their paces in our
Soft ware Center and also in the environ ­
ment for whi ch they are intended ­
home, business, or school. We publi shed
the fir st in-depth evaluations of the Texas
Instrumen ts 99/4, Atari 800, TRS-80, Ohio
Scient if ic Challenger, Exidy Sorcerer ,
Apple II disk system and Heath H-8. We
intend to continue this type of coverage,
not only of systems , but peripherals and
soft ware as well .

Free repr int booklet and Iss ue wit h a new sub ­
script ion to Creati ve Co mput ing.

To I la rt your 12· issue subscription to Creative Comput ing, circ le reader
service no. 65. You will be billed $15.

With so many new personal corn­
pule rs being announced and the price s
coming down so rapid ly, isn't the best bet
to wait a year or so to buy a system?

We think no t. A pund it once observed
that there are thre e ki nds of peop le in the
wor ld: 1) thos e wh o make things happen .
2) those wh o wat ch thing s happen and 3)
th ose who wonder what happened .
Today , it is th ose who are getting involv ed
with microcom puters who are making
thi ngs happen by learning to use
computers effecti vely .

Furthermore, it is not like ly tha t we
will see the same dramatic price decli nes
in future years that have already taken
place. Rather, onew ill be able to get more
capabi li ty for th e same price.

Which sys tem Is for you?

No two people have exactly the same
needs. You'll have to determi ne what
capabilities are importan t to you . Key
variables inc lude:

• Upper and lower case . Obviou sly
vital if you are planning to do word pro­
cessing or anything with text output.

, . Graph ics . Mos t systems have
graphics but the resol utio n varies widely .
How much do you really need?

• Color . Some systems are B&W,
some have 4 col ors, ot hers up to 256
colors. Many colo rs sound s nice, but do
you reall y need 4 , or 16, or more?

• Mass sto rage. The smal ler systems
are cassett e based; larger syste . 1S offer
floppy disks or even hard disks. \Iv at size
data bases do you intend to use < d is it
important to have high-speed andc rn
access to an ent ire data base?

• l anguages. Basic is standa rd but
increasingly Pascal, Fortran, Cob c and
special purpose languages are be " g
off ered.

• Audio, Speech, Music . Are . ~~ ~

features impo rtan t for your pial j

appl icatio ns?
• Appli catio ns Software. Third par

softwa re is widely avail ab le for some
syst ems, non-existe nt for others . Do you
r.eed this , or can you write your own?

The TI-99 / 04 has exco lle nt co lo r graphics and
cos ts $1150 Includ ing core r t v monitor.

Creative Computing can help you select
the best computer and get the most out of it.
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NEW 1980 DIGITAL MULTIMETERS FROM

JFL.UKE~
®

$179

Model 8020A:
The Analyst

• Seven funct ions
dc voltage
ac voltage
de current
ac current
resistance
diode test
conductance (l /R)

• 3V2-digit resolution

80 12A
$299

$339
w/rechargeable

batte ries
(option-01)

• 0.1% basic dc accuracy

• LCD display

• Overload protection

• Free case
• Two year parts

and labor warranty

• Large 3'/2-0 igit LCD's - view in any light

• Conductance funct ion - resistance to 10,000 M!J

• AC measurements to 50 kHz and higher

• True RMS for ac accuracy

• Touch-Hold probe for tricky places (Y8008)

• Diode test and low power ohms

• AC or dc current to 10 amps with 8010A

• Resistance resolution to 0.0010 with 8012A

• Built-in batteries and charger (Option -01)

8010A and 8012A

• Six funct ions
dc voltage
ac voltage
dc curre nt
ac curre nt
resistance
diode lest

• 3V2-digit resolution

• 0.25% basic dc accuracy

• LCD display

• Overload protecti on

Model 8022A:
The Troubleshooter

8024A
$199

• Peak hold on voltage
and current functio ns

• Selectab le audible
indicator for
conti nuity

or level detection "'-iiiii::::J
• 3V2-digit resolution

• 0.1% basic dc accu racy

• LCD display

• Overload protect ion

8010A
$249

$289
w/rechargeable

batteries
(option-01)

INEW I

INEW I
8050A
$329

Model 8024A:
The Investigator

• Nine functions
dc voltage
ac voltage
de current
ac current
resistance
diode test
conductance (l /R)
logic level and
continuity detect

temperature (K-type
thermocouple)

Please add $3.00 for sh ipping and handling.

$379
w/rechargeable

batteries
(option-01 )

~~?d~9it multimeter IMMEDIATE DELIVERY
microprocessor technology
• dB: That's right, direct • Conductance function - resistance to 100,OOOM!J

readings in dBm, referenced • AC measurements to 50 kHz and higher
to any of 16 impedances that
you select from the 8050A's • True RMS for ac accuracy
scrolling reference memory. • Touch-Hold probe for tricky places (Y8008)

• REL: This stands for relative • Diode test and low power ohms

reference in the dB mode or • Built-in batte ries and charger (Option -01)
offset measurement s In other
functions.

54 WEST 45th STREET, NEW YORK, N.Y. 10036 212-687-2224
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ANYONE WHO HAS EVER DONE A FAIR AMOUNT

of solderi ng will a ppre ciate the fle xib il it y o f
A merican Beau ty's new model T-7 Micro-Sol­

dering S tat ion . While it is ce rt a inl y possible to
do an array of so ldering j o bs wi t h o n ly o ne t ip

size and a single wattage iro n, t here is no sub­
stitute for having just t he r ight amount of h eat

when you need it-a nd t h e r ig h t so ldering t ip
to match .

T he T-7 allows heat adjustmen t from 175 0

to 9 10 0 F ahrenheit (79 0 to 487" Celsius) via a
front-panel calibrated potentiometer co n trol.

A series of replaceable t ips, both needle a nd
chisel poin ts, increases the fle xibility of this
well engineered too l.

The T-7 is designed fo r serious electron ic

applications. For the inveterate home build e r ,
it can be used in cramped q uarters as well as o n
wi red terminals. However, it cannot be u sed

for heavy-du ty so ldering of large metallic sur­
faces where rapid heat sinking wi ll quickly d is­

sipate the small tip of the 12 -w a't (nominal)
heating element.

Soldering tips are very easily changed. T he
replaceable element and shank is removed as

one piece, sec ure ly held in pl ace in the handle .
T he electrical connection to the e le ment is
made by a snug push-on termina l. T he t ip is

powered by lo w- vol ta ge AC, isolated f rom the
power lines by a transformer. A three-wire
grounded cable provides a n a d d it ional measu re
of safety. .

Current to the t in y tip is controlled by an

electronic circuit b ui lt into the conso le , a nd

continued on page 80

American Beauty T-7
Micro-Soldering Station

CIRCLE 104 ON FREE INFORMATION CARD

performance can be identified with t his meter.

Don't forget that when equipment has gone
o u t of spec, the blame can often be lai d on
faulty capacito rs .

One very handy application o f a n instrument
w ith such an accurate low- ra nge scale wo uld be

to measure capacitance-per-foot of co axial ca­
ble. Also, lea k y capa citors are reveale d by a

continuously drift ing reading .

T ruly , the day of the cumbersome capaci­
tance b ridge seems to have passed, and t he true
QjV m ea sur em en t of d igital meters li ke t he

model 938 is upon us.
A li be ra l t wo- yea r warran ty accompanies

t h e versatile capacitance meter . T he model
938 has a suggested retai l p r ice of $ 149_ R-E

EQUIPMENT REPORTS
continued from page 30

registers . . . single step with register disp lay at eac h break point
.. . go to execution address. Level "A" in the Hex Version
make s a per fect contro ller for industrial applica tions and ca n
be programmed using the Netroni cs Hex Keypad/ Display.

Hex KeypadlDisplay
Specifications
Calculator type keypad with 24
system de fined and 16 user
de fined keys. 6 digit calcu lato r
type display which displays full
address plus data as well as

Hex Keypad/D isplay. register and status infor ma tion .

Level "B" Specifications
Level" B" pro vides the $· 100 signals plus buffer s/drivers to
support up to six S-Ioo bus boa rds and includes: address
decodin g for on hoard 4k RAM expansion select-ab le in
4kblocks. .. address decoding for onboard 8k EPROM expan­
sion selectable in 8k blocks ... address a nd data bus drivers for
o nboa rd expan sio n . . . wait state generato r (jump er selectable),
to a llow the use of slowe r memo ries . .. two separa te 5 volt
regulator s.

100% compatible with all BOBOA and
BOB5 software & development tools!

Explorer/85

Start Computing For Just$129.95 With An
8085-Based Professional Computer Kit-

No matter what your future computing plans may
be, Level "A "-at $119.95-is your startingpoint.

Starting at just $129. 95 for a Level "A" operating system,
yo u can now build the exact computer you want. Exp lou r/85
can be your beginner's system, DE!)I controller, or IBhf­
fo rmatted 8" disk small business system . . .yet you 'r« never
fo rced to spend a penny for a component or featu re you don't
want and you can expand in small, affordable steps!

Now, for just SI29.95, you can own the first level of a fully
expandab le computer with professional capabilities-a com­
puter which features the ad vanced Inte l 8085 cpu, thereby
giving you immediate access to all software and development
tools that exist for both the 8085 and its 8080A predecessor
(they are 100% sof tware compat ible)-a computer which
feat ures onboard S-IOO bu s expa nsion-plus instant conv er­
sion to ma ss storage d isk memory with eithe r 5· 1/4" diskett es
or sta ndard IBM · formatted 8" disks.

For just S129.95 (plus the cost of a power supply. keyboard/
termin al and RF mod ulator , if yo u don 't have (hem already),
Exp lorer/ 85 lets you begin computin g o n a significant level ...
applying the principles discussed in leading computer maga -
zines .. .developing " stat e o f the art" computer solutions for Level "e" Specifications
both the indu strial and leisur e environment. Level " C" expands Explor er 's
Leve l " A" Specifications motherboard with a card cage,
Explor er /85 ' s Level "A" system features the ad vanced Intel a llowing you to plug up to six
8085 cpu, an 8355 ROM with 2k deluxe monitor/ operating S-IOO cards directly into the
system, and a n 8155 ROM-liD-all on a single mot herbo ard mot herb oard. Both cage and
with room for RAM/ROM /PROM / EPROM and S-IOO ex- Exp lorer/85 with Level cards are neatly contained inside
pa nsio n, plus generous prototyping space. "C" card cage. Exp lor er' s deluxe steel cabinet.

(Level ilA " makes a perfect OEM controller fo r industrial Level "C" include s a sheet metal supers tr ucture, a 5-card go ld
applica tions and is available in a specia l Hex Version which plat ed S- Ioo extensio n PC board which plugs int o the mot her-

, _ can be programmed using board. Ju st add req uired number of S· IOO connectors
the Netronlcs Hex Keypad/ Le vel "0" Specifications
Displ ay.) Level " D" pro vides 4k or RAM , powe r supply regu lation ,

PC Board : glass epo xy, plat ed filterin g decoupling component s and sockets (Q expand your
th roug h holes with so lde r ma sk Explorer/ 85 memo ry to 4k (p lus the or igina l 256 bytes located
• I/O: provi sions for 25-p in in the 8 155A). The sta tic RAM can be located an ywhere fro m
(DB25) connector for terminal ooסס to EFFF in 4k blocks.

Level "A " 01 $/29.95 is a serial 110. which can also sup- Le ve l " E" Specifications
complete operating system, po rt a paper tape rea der
perfect for beginners, hob- . .. provision for 24-pin DIP Level "E" adds sockets for 8k of EPROM to use the popular
biests, or industrial con- socket for hex keybo ard / dis- Inte l 2716 o r the TI 25 16. It include s all sockets, po wer supply
troller use. play . .. casse tte tape recor der in- regulator, heat sink, filtering and decoupling components.
put. .. cassette tape recorde r output. . .cassette tape co ntrol Sock ets may also be used for soon to be available RAM Ie 's
o utp ut. . .spea ker output. . . LED ou tput indic ator on SOD (allowing fo r up to 12k of on board RAM).
(serial output) line. . .printer interface (less drivers). .. total of Order A Coordinated
four 8-bit plus one 6-bit I/O ports -Crys tal Frequency: 6.144 Explorerl85 Applicallons Pak!
MHz • Control Switch es: reset and user (RST 7.5) Experimenter 's Pak (SAVE $12.50)- Buy Level " A" and Hex
interrupt. .. additional provisions for RST 5.5, 6.5 and TRAP Keypad/Display for $199.90 and get FREE Intel 8085 user's
interrupts onboard • Counter/Timer: prog rammable, 14-bit ma nu al plus FREE pos tag e & handling!
binary - System RAM: 256 bytes located at F800, .ideal for Student Pak (SAVE $24.45)-Buy Level "A," ASCII Key­
sma ller systems and for use as an isola ted stack ar ea in
expa nded systems .. . RAM expandable to 64k via S- Ioo bus or boa rd /Computer Termina l, and Power Supp ly for $319.85 and
4K on motherboard. get FREE RF Modulator plus FREE Intel 8085 user's manual

S)'stem Monitor (Terminal Version): 2k byte s of deluxe plus FREE po stage & hand ling!
system monitor ROM located at F000 leaving ooסס free for user Engineering Pak (SAVE 54l.oo)-Buy Levels " A." " B,"
RAM/ROM . Features include tape load with labeling ... tape "C," "D." and "E" with Power Supply, ASCII Keyboard/
dump with labeling . . . exam ine/ cha nge co ntent s of memory Computer Terminal, and six S-Ioo Bus Co nnectors for $514 .75
.. . insert data . . . warm start . . . exa mine and change all and get to FREE computer grade cassette tapes plus FREE
registers . . . single step with register disp lay at each break po int, 8085 user 's manual plus FREE postage & handling !
a debu gging/ trainin g feat ure . . . go to execut ion add ress . Business Pak (SAVE S89.95)-Buy Explor er /85 Levels "A,"
move block s of memo ry from on e location to ano ther .. . fill "B," a nd "C" (with cabinet), Power Supply, ASCII Key-
block s of memo ry with a constant disp lay block s of memory board /Computer Termi na l (with cabinet), 16k RAM, 12"
. . . automatic baud rate selection variable d isplay line length Video Monitor, North Sta r 5-1/4" Disk Dr ive (includes Nor th
cont ro l (1-255 cha rac ters/ line) cha nnelized I/ O mo nitor Star BASIC) with pow er supp ly and cab ine t, all fo r just
routine with 8-bit parallel output for high speed printer. .. $1599.40and get 10 FREE 5-1/4 " minidiskettes (S49.95value)
serial conso le in and console out chann el so that mon itor ca n plus FREE 8085 user' s man ual plus FRE E postage & ha nd ling !
co mmu nicat e with 110 po rt s.

System Monitor (Hex Version): Tape load with labeling. ContinentalU.S.A.Credit Card Buyers Outside Connecticut
tape dump with labeling.. .examine/c hange contents of mem- CALL TOLL FREE 800·243·7428
ory . . . insert data .. .warm start. . .examine and change all To Order From Connecticut Or For Technical

~-------------- A -,
NetronicB R&D Ltd., Dept. RE-3 ssista nce. Etc. Call(203) 354-9375I 333 Litchfield Road New Milford CT 06n6 sonalized disk operating system- iusta
Pleasesend the itemschec~ed below- pl~s S2 p&h. plug it in and you 'r e up and run ning!),

• 0 Explorer/85 Level "A " Kit (ASCII 0 Deluxe Steel Cabinet for ASCII $699.95 plus S5 p&h.
Yersion), $129.95 plus S3 p&h. Keyboard/T erminal, $19.95 plus S2.50 OPower Supply Kil for North Star'
o Explorer/85 Level "A " Kil (Hex p&h. Disk Drive, $39.95 plus S2 p&h.
Version), 5129.95 plus S3 p&h. 0 Power Supply Kit (± 8V @ 5 amps) 0 Deluxe Case for North Star Diska
o 8k Microsoft BASIC on cassette in deluxe steel cabinet. S39.95 plus S2 Drive, $39.95 plus S2 p&h.
tape, $64.95 postpaid. p&h. 0 Experimenter's Pak (see above),I
o 8k Microsoft BASIC in ROM Kit 0 Gold Plated 5-100 Bus Connectors $199.90postpaid.
(requires Levels "B ," "D," and "E"), 54.85 each, postpaid. ' 0 Student Pak (see above), S319.85'
$99.95 plus S2 p&h. 0 RF Modulator Kit (allows you to postpaid.
o Level "B" (5-100) Kil, 549.95 plus use your TV set as a monitor), $8.95 0 Engineering Pak (see abov e),I
S2p&h. postpaid. $514.75 postpaid.
o Level "C'· (5-100 6-card expander) 0 16k RAM Kil (S-IOO Board expands o Business Pak (see above), $1599.40 '
Kit, $39.95 plus S2 p&h. to 64k), $199.95 plus S2 p&h. postpaid.
o Level "D" (4k RAM) Kit, $69.95 0 32k RAM xu , S329.95plus S2 p&h. Total Enclosed S a
plus S2p&h. 0 48KRAM Kit 545995 plus S2 p&h (Conn. res. add sales tax) By- I
o Level " E" (EPROM/ROM) Kil, 0 64k RAM KitM89 95 plus S2 p&h. 0 Personal Check D M.O.l Cashier's
$5.95 plus 5()¢ p&h. 0 16k RAM Expansl;n Kit (to expand Check 0 Visa 0 Master Charge .
o Deluxe Steel Cabinet for Explorer/ any of the above up to 64k) $13995
85,549 .95 plus S3 p&h. . plus S2 p&heach. " (Bank# --- -)
o ASCII Keyboard/Computer Ter- 0 Intel 8085cpu User's Manual $7 50 Acct. N I
mini I Kit (features a full 128character postpaid. • . Signature _
set. upper & lower ca se, fu ll cur so r co n- 0 . Exp, Date --I
trc l, 75 ohm video o utput con vert ible Special Computer Grade Casse.tte Print
to ba udot output selectable ba ud ra te Tapes, $1.90 eac h or 3 for 55, po stp aid . Na me I
RS232-C or 20 m~. I/O, 32 or 64 char: 0 12" Video Monitor (10 MHz band-
acter by 16 line formats, and can be WIdth), S139.95 plus S5 p&h. Address •
used with either a CRT monitor or a TV O. No,!~ Star Double Density Floppy .
set (if you have a n RF modula tor) , Dls~ Kit (One f?nv e) for Explorer / C ity I
S149.95 plusS2.50 p&h. 85 (Includes 3 drive S-IOO controller,

I D Hex Keypad/Disp lay Kit. $69.95 DOS, and extended BASIC with per- State Zip _ .... - - 0 Send Me Information __
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ADVANCE IS PROUD TO INTRODUCE
The ~HITACHI Line of High Quality Oscilloscopes

. All Hitachi Instruments
Are Backed by A Two-Year Warranty

(Also available in single-trace)

• TV sync-separator circuit facilitates rap id v i deo
signa l measurement.

• Extra-high sensitivity; vertical sensitivity of
l mV/div. now available.

• Built-in signal delay line for leading edge observa­
tion of quick -rising waveforms (V-30l and V -3 0 2 ).

• X-Y operation very conven i en t for measuring
phase difference of two waveforms.

• Sweep-time magnifier effective f o r precise
measu r em en t ; sweep time m agnifying l O times
w ith one-touch operation.

• Trace rotation system f or easily adjusting
b right-line inclination caused by t errestrial
magnetism.

• Z-axis input p r ov i d ed -possible t o use as CRT
d isplay.

• O.2J.1s ""O.2s-wide sweep range setting.

• One-t o u ch shifting wav ef or m slopes.

• F ive modes of vertical deflection operation
(Ty p e V-l52 and V-302).

• Panel layout with color- co d in g o f r esp ectiv e
functions.

I ...
o -

5. Sweep-time magnifier (10 times)
6. Trace rotation
7. Z-axis input

(Intensity modulation)

. -),

j

1. TV sync-separato r circuit
2. High-sensitivity 1mV/div

(5MHz).
3. Signal delay line
4. X-Y operation

Hitachi Oscilloscope V-302
DC-30MHz dual-trace

(Also available in single-trace)

Hitachi Oscilloscope V-152
DC-15MHz dual-trace

--
4. Sweep-time magnif ier (10 times)
5. Trace rotation
6. Z-axis input

(Intensity modulation)

1. TV sync-separato r ci rcuit
2. High-sensitivity 1mV/div

(5M Hz)

3. X-Y operation

Normal Price

D V-152 15 MHz Dual Trace $695 * } Call For
D V-302 30 MHz Dual Trace $945* Special Introductory

* Probes included. Price Offer

Hitachi...The measure
of quality.

Put a proven Hitachi dual-trace oscilloscope on your bench
for as little as $695. Our V·152 15MHz model includes un-
precedented sensit ivity (1 mY/div.) 10X sweep magn if-
ication...front panel XY operation trace rotation...Z-axis
input...and more . Need greater bandwidth? Our Y·302
model is the only 30MHz dual-trace scope with signal delay
line priced under $1000, with all the above features, to
make your testi ng operations fast, easy, and accurate.
Reliability is except ional too. (As you'd expect from a
manufacturer with over 20 years of experience "outscop­
ing" the competition. ) So exceptional, in fact, that Hitachi
quality is backed by a 2-year warranty...the longest in the
industry. Whether you use it for teaching or repairs, for
video, audio, or computer testing, you can't fi nd more
scope for your dollar than at Hitachi. Call for more details.

HITACHI V-302 s V-152

THE TEST EQUIPMENT SPECIALISTS
TOLL FREE HOT LINE

800·223·0474
54 WEST 45th STREET, NEW YORK, N.Y. 100362 12-687·2224
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sponse, choose either the dual-trace 1476
or the single-trace 1466. With video sync
separators and vectorscope capability,
both are standouts . For basic monitoring
applications, the low cost 3" 1405 is the
best answer.

Common feature s of all 5" 1400 series
scope include Zvaxis inputs, plug-in PC
board con struction , scope camera­
compatible CRT bezels, triggered sweep ,
excellent high- and low- voltage power
supply regulation , built in ca libration
signa ls and cool , energy -efficient opera­
tion. The 1466 draws 20 watts; the 1479
draws only 25 watts.

For immediate delivery on the scope
of your cho ice or for additional
informat ion , contact your local
B&K-PRECISION distr ibutor.

Mode/1432 $840

~

EIJlIl1IJ!I6 §lJA~~~E~~
6460 W. Cortland Street· Chicago, IL 60635' 312/889-9087

standard video sync separator for use
with video sys tems or computer termi ­
nals. If battery portability is essential,
the B&K-PRECISION 15MHz 1432 is a
field-proven work horse . It's a full­
featured 3", dual -trace scope with an
optional battery pack . For a tOMHz re-

This is an offer you shouldn't resist. To
introduce you to the new fam ily of osc il­
loscopes from B&K-PRECISION , we' ll
let you " live with" one for up to to days,
free! We 're confident that after trying
anyone of our new scopes , you ' ll want
to keep it for a lot longer. Of course,
there 's no obligation .

Leading off our 1400 series scopes is
the new 1479, 30MHz dual-trace
triggered scope . It's ready to challenge
your testing needs with 5 m Vfcm ver tical
sensitivity, I I.7 nS rise time , 50MH z
triggering and built in high- and low-pass
filters. A signal-delay line is built in to
permit view of the leadi ng edge of high
frequency pulses . The 1479 also provides
differentia l input capability and algebraic
addi tion and subtract ion of input signals . .

For those requiring only a 15MHz
dual-trace scope, the 1477 is an outstand ­
ing solutio n. Having many of the fea­
tures of the 1479, the 1477 also offer s a

In Canada Atlas Electronics Ontario International sa les Empire Exporters Inc. 270 Newtow n Road. Plain view. L.I. • N.Y. 11803

Beforeyou look at another scope,
tryone ofthesefree for10 days!

Mode /1477 $840 Mode /1479 $1099 Mode/1476 $700
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AUTomOTIVE
BURGLAR
ALARm

This "hassle-free" security system protects your car
and its contents without the need of a key to turn

it on and off. You can build one for less than $20.00.

STEVE R. STOUT

DID YOU EVER WANT TO INSTALL A BURGLAR ALARM IN YOUR CAR ,

but didn 't want to drill a hole in your fend er or door for the
keyswitc h? Or maybe you just couldn't find that convenient
place for a hidden switch under the dash? Or you just didn't
want the hassle of having to remember to turn the alarm on and
off.

T his alarm will protect the conte nts of your car, without the
need for an outside key; you don 't need to remember to turn it
off or on; it will sound instantly if your radio is removed, and the
basic unit can be built for less than $15.00 even if all parts are
purchased new.

How it works
Th e base of transistor Q I (Fig. I ) is connected via R I to the

accessory terminal on your car's fuse block. This is a point that
is positive only when the car is running or the key is turned to
the accessory position. With the car running, QI's collecto r is
low holdi ng flip-flops ICI -a and IC I-b reset and causing Q2's
collector to be high. When the car is turned off, the collector of
Q I goes high, ena bling the flip-flops and pulli ng Q2's collecto r
low to trigger timer IC2- a. At the end of the timing cycle,
adj usta ble from 1-2 min utes, the out put at pin 5 drops low,
clocking flip-flop IC I-a to the set condition. T he alarm is now
armed and ready.

T he base of trans istor Q3 is connected via R7 to the switc hed
side of the dome light circuit (Fig. 2-a) . When a door is opened,
the dome light goes on and transistor Q3's collector goes high,
driving the collector of Q4 low and triggering timer IC2 -b. Note
tha t IC2-b will on ly start after flip-flop ICI -a has set because its
rese t pin (pin 10) is connected to the Q outp ut of ICI -a. At the
end of timer IC2: b's cycle, adjusta ble from 30-90 seconds, its
output at pin 9 drops low, clocking flip-flop ICI -b to the set
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+5V

R20
3.3K

I l
o I

RESET I

RI5
3.3K

ICI I = +5V
0= GND

1/27476 7

PR

I SET

10 0
10 I

6 J 0
12 CK ICI·b R18

~.----I__--+..:.:~ K - 10 680n
CL 0

+5V

r;;-......TO 07
r-------------4---V (OPTIONAL, FIG. 4-a)

+5V +5V
[9TO1/2 556 4 RY 1

R17 14 10
500K "="

13 VCC
R

12
IC2-b

o 9
+ C2 3
T IOO/2OV 11

+5V "=" +5V

"="
JC9*

Rll
3.3K

+5V

o 5

IC2-a

+5V .

+5V
2 1/27476

GND 5
VCC PR

4
J

o 15

I CK ICI-a _ 14
16 K 0

GND CL
"="

13 3
"="

2

RI6
500K

1/2
556 4

1 R

RI2
2.7K

+5V

Cl +
100/20V~

+5V 6

C4 +
33/20V

R7
3.3K

OUT

Cl0*

GND

IC~

7805

IN

POWER SUPPLY

+5V

m. 02, 03, 04, 07­
2N2222 or MPS2222

05-2N2907 or MPS2907

( * C5- Cl0: .05 0 R.1 )

DOME
CO NNECTIO N 2!----'\,M,,-- -----.---<l>---+-I
(Fig. 2-a)

+ C3
150/
25V

ACC

GND

+12 VOLTS
BAIT
(NOT ACC)

FIG.' 1-SCHEMATIC of the hassle-free auto security ala rm . Ci rcuit is
armed when driver leaves the car and is disarmed w hen he return s and
switches on ignition.

+12V +12V

+12
BAIT. (NOT ACC.)

PARTS LIST

Resistors 10% or better, 'I. watt
R1, R3, R7, R11, R1S, R20, R21- 3300 ohms
R2, R4, R6, RS, R10, R12, R22-2700 ohms
RS, R13-1000 ohms
R14-470,OOO ohms
R16, R17-S00,OOO ohms, miniature potent iometer
R1S, R19, R23-6S0 ohms
IC1-7476 dual J-K flip-flop
IC2-SS6 dual timer
IC3-7S0S S-volt regulator , TO-220 case
C1, C2-100 IlF, 20 volts , electrolytic
C3-1S0 IlF, 2S volts, elect ro lytic
C4-33 IlF , 20 volts, electrolytic
CS-C1 1- .0S or 0.1 1lF, 16 volts, disc cer
01 , D2-1N414S or equal
01 -04,07-2N2222, MPS2222 or equal
OS, OS-2N2907, MPS2907 or equal
06-HEPSSOOO or equal
LED1-red LED, any size suitable
RY1-relay, 12 volts DC with contacts rated to handle load

Options
Transistor Q7, R21 and DI may be added (Fig . 4-a) for those

who wish the instant alarm feature. Th e free wire is connected
to your radio's chassis and made to look like an extra ground

condition. This turns on Q5 and Q6, pulling in relay RY I (Fig .
3) and sounding the alarm. If at any time before flip-flop IC l- b
sets, the key is turned to accessory or the car is started, QI
conducts resetting both and disabling the alarm .

R1 3
IK

DELETE 03, R7, RI2 AND
CHANGE FOR STYLE 2
DOME LIGHTS

b

R8 C7
2.7K .05

OOME OR .1
LIGHT STYLE 2 I"="

TO
R7

r-~>--"AND
03 BASE

a

DOO R
SWITCHES STYLE I
(N.C.) "::"

USE EXISTING CIRCU IT
FOR STYLE 1 DOME
LIGHTS

FIG. 2-DOME LIGHT ci rcuit may have door switches on ground side as at
a or in the "hot" side as at b.

(/)
U
Z
o
c:
t3 FROM 06
~ COLLECTOR
UJ

6o FIG. 3-RELAY is used to supply current to the horn or other alarm
<t: device. When low-current re lay is used, you may need to parallel double
c: contacts to carry load current.
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a

wire. When the wire is cut or disconnected, Q7 conducts, pull­
ing the preset inputs of both flip-flops low, setting them and
turning on the alarm.

Another option which helps during set-up and also lets you
know your unit is functioning is the alarm-armed indicator (Fig.
4-b) . This is an LED connected so as to light when flip-flop
ICI -a is set and the alarm armed.

The circuit in Fig. 5, though not directly related to security, is
something you might consider while building the alarm system .
It is designed to automatically disconnect the car's cruise con­
trol, thus cutting down on reaction time, when the radar detec ­
tor picks up a signal. The detected radar signal turns on the
transistor and pulses the relay----causing the brake lights to flash
on and off and disconnect the cruise control. You may have to
replace the 250-J.LF capacitor with a larger one-depending on
resistance of the relay coil. (Note: Not all cruise control systems
are deactivated by the brake lights .-Editor.)

Alarm operation
The following is a typical sequence showing the operation of

the alarm
1. Driver shuts off car and leaves .
2. Timer IC1-a starts and arms alarm after delay set by

R16.
3. Thief or driver enters car . Timer IC2-b starts when door

is opened.
4a. Thief disconnects radio and alarm sounds, or timer B

finishes cyc le set by R17 and alarm sounds.
4b. Driver starts car, disabling alarm. Note that the alarm is

disabled anytime the car is running or the key is in the
accessory position .

Notes on construction
Check the configuration of the dome light wmng in your

vehicle. If the door switches are on the high side of the dome
light, modify the circuit as in Fig. 2-b. Power transistor Q6 may
be replaced with a 2N2222 if RY I's coil current is less than ISO
rrtA. Mount relay RY I near the siren, bell or horn used with the
alarm. Any style of cabinet may be used but it should be

. mounted out of sight. Wiring is not critical and I used wire-wrap
in my prototype. However, a circuit board or point-to-point
using a Proto-Board is recommended for strength. R-E

lOOK

FREEWIRETO RADI[l

I

ARMED INDICf'.TDR
ADD- ON '

en
.05 OR .I

lN4148

+5V

LED I

'=" 01

.01

IK

R22
2.7K

TO ICI·b PIN 8 ...----- --*--:-:::c::-:-=----'

TO ICI·b PIN 7

+5V

~ TOBRAKE
LIGHTS

12VDC
RELAY

TO IC1 ·aPIN 14....- -\Mr- 1-I

CONNE:C rACROSS
LIGHT OR HORN
IN RADAR DETECTOR

GND----4- ----'
FIG. 5-CRUISE-CONTROL is disconnected automatically when radar
detector picks up police clocking signal.

b
FIG. 4-TWO OPTIONAL CIRCUITS . The circuit at 8 provides added pro­
tection for radio, tape deck or CB set. Circuit at b shows when alarm is
armed. +12V

FRED SHUNAMAN
..PIONEERS OF RADIOr---T"I --------~------.

A.S. POPOV
THE PLACE OF PROFESSOR A.S. POPOV IN
the history of radio has been obscured to
some extent by rival claims of Marconi
supporters and by persons who insisted
that, because he was Russian, he could
not have invented anything important.

The facts that most people agree on are
that Popov. of the Russian Marine Acad­
emy at Kronstadt, described and demon­
strated to the Russian Physical and
Chemical Society, on the 7th of May,
1895, equipment he had constructed to
study atmospheric electricity. It followed
the "state-of-the-art" of that time, using
a Branly coherer. But Popov added one
improvement. The original Branly coher­
er had a disadvantage-once its filings
had "cohered" on receiving a signal, its
resistance dropped and remained low,
paralyzing it until its filings were jarred
loose again . Branly and Lodge "deco­
hered" it by striking the table with a mal­
let. Popov used the signal itself to
restore the receiver's sensitivity. Battery

current through the coherer also passed
through the coil of an electric bell, which
was so mounted that its clapper struck the
coherer on every backstroke. When a sig­
nal was received the bell rang and contin­
uously decohered the tube of filings, pro­
ducing an audible signal as long as the
radio waves continued.

Popov also used an elevated aerial wire
and is credited by some with the inven­
tion of the antenna. However, earlier
inventors (Loomis, Dolbear) had used
aerials, and Edison had described ele­
vated "condensing plates" in his radio
patent of 1885.

Although Popov designed his receiver
to study atmospherics, he checked its sen­
sitivity with a spark transmitter. Using
the apparatus of Hertz, he said, "with a
sphere of 30 ern," he could actuate it at a
distance of I kilometer. With the appara­
tus of Bjerkness, "of a diameter of 90
ern," good results were obtained at a
distance of 5 km.

There is no indication that he at­
tempted to transmit intelligence. But lat­
er in the year he suggested that a wireless
telegraph system could be established if a
powerful enough "oscillator" could be
made. In March, 1896, he did transmit
the words "Henri Hertz" a short dis­
tance-and taped the program!

In March 1897 a radio station was
established at Kronstadt under his direc­
tion, and he began outfitting ships of the
Russian Navy. On the 23rd of January,
1900, a message from St. Petersburg
instructed the icebarker Yermak to pro­
ceed to the rescue of a group of fishermen
on floating ice in the Gulf of Finland.
This was accomplished, and was probably
the first use of a radio transmission to
save life at sea. This work, incidentally,
was carried out with commercial equip­
ment, made by the French instrument
maker Ducretet for the Russian Navy.

Like Hertz, Popov had a short life. He
died in 1906, at the age of 45. R-E ....
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HAC RD
SATELLITE TV

RECENER
Part 6: The front end is critical if you build your own

satellite TV receiver. This issue we explore several
different approaches to making one that will work.

ROBERT B. COOPER, JR.

Cf)

o
z
o
0:

t3
UJ
...J
UJ

6o
<t:
0:

38

LAST MONTH . THE BASIC DO-IT-YOURSELF
satellite TV receiving system was de­
scribed along with a novel spherical an­
tenna system. This month , we 'll look at
several approaches to building the front
end of the receiver.

Suitable LNA designs
The low-noise amplifier (LNA) deci­

sion depends largely on the mixing ap­
proach taken by the builder. As dis­
cussed last month, if you decide to use
a prepackaged passive double-balanced
mixer. such as the VARI-L DBM 500
unit, yC1U will need more voltage gain
from the LN A than if you elect to use an
active GaAs-FET mixer. We'll show
both LNA approaches here : the bipolar
transistor system for use where 40 to 50
dB of gain is required, and the GaAs­
FET transistor system where approxi­
mately halfas much gain is needed.

A few comments are in order for those
building microwave circuits for the first
time . Read them carefully.

1. Board material-Normal circuit­
board materials, such as the fa­
mi liar G-10, are bad news at mi­
crowave frequencies. Any printed­
circuit board must be designed
for microwave applications. That
means a microwave-rated Teflon
dielectric board . Such board ma­
teria l is expensive but if you use
very small amounts of it, the per­
system costs w ill still be minimal.

2. Double-sided-Use only double­
sided board for all circuits, in­
cluding those at baseband tre-

quencies, IC and packaged active
devices used in this system, even
when operating at baseband
(video) frequencies, wi ll oscillate
when given the opportunity. (One
recommended source for the
microwave reg ion board material
that is 'used in the 4 GHz LNA
staqes and in the local osci llator/
active mixer segments is the
Rogers Corporation. Box 700,
Chandler, AZ 85224. The board
material is Duroid grade D-5880
226-127: dielectric thickness is
0.031 inches, 1 ounce clad on
two sides .)

3. Grounds-All boards must be
perimeter-grounded. That means
all around, all four edges, both
sides . Spot grounds through
standup mounting lugs or pillars
are not adequate.

4. Lead length-Exceedingly short,
direct leads must be used with all
parts. Remember that at micro­
wave frequencies even a 1/8th­
inch lead becomes an appreciable
port ion of a wave length .

5. Capacitors-Ali capacitors speci­
fied in the microwave portion
must be chip type , Normal ceram­
ic , etc . capacitors have far too
much inductance at microwave
frequencies to be utilized. Where
RF chokes are 'specif ied, put
them in.

There are several sources for chip
capacitors suitable for this project.
One national source is Dielectric Labs,
69 Albany St., Cazenovia, N.Y . 13035.
Smaller quantities can be obtained
from Robert M. Coleman, RFD 3, Box

58-A Travelers Rest, SC 29690, and,
from Satellite Innovations, Box 5673,
Winston Salem, NC 27103 . Where
some of the circuits here specify certain
brands of parts, such as capacitors,
look to the value of the device and then
locate a suitable substitute from the
sources just given .

Two-stage bipolar LNA
The workhorse amplifier in this ser­

vice is described in Hewlett-Packard
Applications Note 967: a single-stage
bipolar amplifier using either the
HXTR-6102 or the HXTR-6101devices.
The 6102 is a better grade of the 6101
and it is capable of producing an LNA
stage with approximately 10-11 dB of
voltage gain in the 3.7 to 4.2 GHz range
with a noise-temperature of between
270° and 290° Kelvin (K). The 6101
tends to be 15° to 2SO K "hotter. (In
this case, hotter is worse, not better!)

English experimenter Steve Birkill

TWO-STAGE BIPOLAR LNA Is primarily an
etched circuit board with very tiny parts mount­
ed in precise position.



R3
10K

R1
10K

TWO STAGE BI·PDLAR LNA

+10VOC
BIAS ADJUST

+10VDC
BIASADJUST

FIG. 1-SCHEMAT IC DIAGRAM ot the two-stage bipolar low-noise amplifier. The shaded areas
represent leads and inductors th at are vital parts of the circuit design.

FIG. 3-COMPONENT LAYOUT shows placement of the tran si stors and capacitors. The capacitors
are chip-type approxi mate ly 8 x 5 mm. .

OUTPUT CONNECTOR
(SMA JACK)

C12J 270pF

Jl 50n
4J)l==Clf---lJ--© COAXIAL

C15 OUTPUT
2.2pF

with the etc hed inductances and the
fixed capacitances shown.

Figure 3 shows a part s layout for the
same two-stage amplifier. The bias
parts (res istor plus pot per stage) can
be located on the backside of the am­
plifier circuit board. When constructed , ~
the board(s) must be mounted in a suit- ~
able microwave enclosure with suit- ::r:
able gro unds all around as noted . The <0
amplifier is very stable, but not when g;

EMITTER LEADS CUT OFF CLOSE AGAINST
TRANSISTO RPACKAGE

C5

':' J '270pF

CO NNECTOR
INNER TABS
SOLDERED TO
MICR OSTRIP LINE

INPUT
CO NNECTOR
(SMAPLUG)
PLl

CO NNECTOR FLANGESSOLDERED
TOTOPAND BOTTO M OFBO ARD

HOLE
CARRYING FEED
FRO M BIAS
BOARD

QUARTER·WAVE
FEED CHD KES

MATCHING
NETWOR KS

5011 @--)/-HmiW&iI----J-I
INPUT PLl C1

2.2pF

I- 2-1/2 INCHES ·1

l~t~t:1

reminder, must be a microwave-rated
board - is solid copper.

Following the components selection
guide given here and the construction
tips, there is nothi ng to the system in
the way of tuning or alignment. Ten
VDC is the ope rating voltage ; the base
bias is adjusted with the 10K pots (one
per stage) for a total device current of
4 rrtA. There is no tuning other than
this; all resonant circuits are obtained

FIG. 2- PATTERN for etching the top surface of the LNA microstrip board. The lower surface is
plain copper.

of Sheffield has developed a two-stage
circ uit board using this device ser ies
and it is shown in Fig. 1. A full-size
circuit board is shown in Fig. 2. The
opp osite side of the board-which , as a

TWO-STAGE HFET GaAs-FET LNA is simila r in
design and almost ide nti cal In layo ut to bipolar
LNA two-stag e device; primary differen ce be­
ing t he substi tut io n of HFET series transi stors
for bi polars.

PARTS LIST
Two-stage bipolar LNA

Q1-HXTR-6102 transistor (Hewlett­
Packard)

Q2-HXTR-6101 transistor (Hewlett-
Packard)

R1. R3-10,OOO ohms, linear pot
R2, R4-10,OOO ohms, V2 watt
C1, C8, C15-2.2 pF (Vitramon

VJ0805A2R20F) ,
C2, C5, C9. C12-270 pF (Vitramon

VJ0805A271)
C3. C6, C10, C13- 4.7 pF (Vitramon

VJ0805A4R70F )
C4, C7, C" , C14-1000 pF (Vitramon

VJ0805X102KF)
PL1-SMA-type plug receptacle, tab

contact, flush d ielectric . Selectro type
50-646-4575-31 (gold plated ) or similar

J1-SMA-type jack receptacle, tab
contact. flush dielectric. Select ro
50-645-4575-31 (gold plated) or similar .
Note: SMA connecto rs from different
makers may be known variously as
SMA, SRM, RIM or OSM.

Microstrip board : 62.5 x 22.5 x 0.79 mm.
Ouroid 0 -5880 226-127
dielectric constant 2.5. etched .
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OUTPUT TO
MIXER

THIS INNOCENT-LOOKING DEVICE is capable
of producing +10 dBm of local oscilla tor signal
at 4 GHz! Avantek VTO 8360 Is a mic:-owave os­
cillato r device tota lly self contained. It mounts
on full -foil side of boar d wit h pins (leads) ac­
cessible on opposite board side with active 4­
GHz circuits .

2NO STAGE

75.11
LINK

1ST STAGE

~~:::::::::::....V~~===:::-J
CAN BESAME
PIECE OFOUROIO
PC BOARO (.031)

FIG. 4- SCHEMATIC AND LAYOUT of a two-stage LNA amplifier designed by Robert Coleman.

FIG. 5-PRINTED-CIRCUIT foil pattern for a single-stage low-noise amplifier. Two can be conne cted
in cascade for more gain.

meter on the stage and keep an eye on
the sate llite-delivered picture to op­
timize the stages involved. Start with
the first stage after sett ing both stages
to approximate ly 12 rnA current.

Circuit boards are available for either
the Birkill bipolar (two-stage) ampli­
fier or the single stage GaAs-FET de­
vice from Robert M. Coleman, RFD 3,
Box 58-A, Travelers Rest, SC 29690.
The price is $25 on the Birkill two-stage
board and $15 on the single-stage GaAs­
FET board. A parts list is not included
for the GaAs-FET LNA since many of
parts are already listed for the bipolar
LNA. The lOOpF capacitors are also
made by Vitrarnon and QI and Q2 are
Hewlett-Packard HFET-1101 transistors.

The VTO local oscillator
Creating a + 10 dBm-Ievel continu­

ous-wave signal source for the local os­
cillator can be a bit of a pain, espec ially
when the local osc illator must operate
in the 4-GHz region! Fortunately,
Avantek (3175 Bowers Avenue, Santa
Clara, Ca . 95051) has solved that prob­
lem with a neatly packaged device that
only requires board mounting (on
microwave pc board). The device re­
quires connection of a + 15 VDC supply
and application of a second + Io-to­
+ 20-VDC range tuning voltage. The
VTO 8360 device is virtually a perfect
local osci llator source for our applica­
tions since it tune s the range of interest
and while not inexpensive (in the $125
region) it is far less costly to use than a
lower-frequency oscillator chain with
multiplying techniques. And, as Murphy
notes, there is much less to go wrong
because everything is inside on a sub­
strate-designed package.

In Fig. 7 we have the complete local
oscillator ready to drive any mixer put
into service. The output pin four is
linked through an appropriate short
length of coaxial cable (if the length is
under 6 inches , virtually any 50- or 75­
ohm coax will function; but you will
want to choose cab le that will mate
with the SMA or other series fittings
you are using) . Another approach is to

1000 pF
FEEDTHRU

BYPASS

stable and optimize perfo rmance .
With all LN A stages (bipolar or

GaAs-FET) there should be a sepa rate
bias control adjustment on each device.
With the HF ET devices , maximum
gain occurs when the device current is
around 40 rnA but optimum noise figure
occurs much lower ; near 12 rnA. Since
in this situation voltage gain is sec­
onda ry to noise-temperature per­
formanc e, you will need a method of
measuring the device current. Cole­
man' s approach is to watch a current

GAAS-FET
LNAPOWERING/BIASING CIRCUIT

- 3.0 VDC 5K
811\8.... --\<"""---,

VOLTAGE

+3.6 VDC

+ Cl Ll L2 C2
:I100/35V ) ( 100/35V:E

~ ~~ ~fti?i~ - ~GA;E
L. __~

01
NOTE: ­
u. L2=2 TURNS #36, 0.1"
DIAMETER (RF CHO KE)
u. L2, Cl, C2 ON UNDERSIDE
OFPC BOARD. u , L2 LEADS
PASS THROUGH HOLES TO
01 TERMI NALS.

FIG. 6-HOW COLEMAN LNA IS BIASED AND
POWERED. RF chokes L1 and L2 are mounted
on underside of the board with leads anchored
in holes in the PC board.

~-----2--7116INCHES-----.

operating at the end of seve ral clip
leads as it dangles in space!One source
for microwave enclosures is Adams
Russe ll, Modpak Division, 80 Cam­
bridge St ., Burlington, MA 01803

Two-stage GaAs-FET LNA
If your approach is to follow the

active mixer design of Robert Coleman,
or you simply want a lower front-end
noise figure than is possible with the
HXTR bipolar series , then you can
build the two-stage Coleman HFET­
1101 amplifier. Figure 4 shows the
parts layout for the HFET-110I ampli­
fier. The HFET series of GaAs-FET
dev ices are also produced by Hewlett­
Packard and a stocking distributor is
Hallmark Electronics Corp., Attention:
Paul Koe ppen, 1208 Fro nt si.. Build­
ing K, Raleigh, NC 27609.

The HFET series of GaAs-FET's is
capable of producing noise tempera­
tures in the 1700 K region (2-dB noise
figure). Like the bipolar HXTR series,
there is no tuning; the devices mount ,
tum on, and have voltage (posi tive and
bias) supplies adjusted for optimum
performance. Again, you cannot do
that at the end of clip leads!The HF ET
data sheets suggest an operating volt­
age of + 4.5 VDC. Developer Robert
Coleman found that in the circuit shown
(the act ual-size foil pattern for a single
stage is shown in Fig. 5.) the devices
tended to be unstable at tha t voltage.
By dropping the operating voltage to
+ 3.6 and applying a -3.0 VDC (adjust­
able) bias to the gate lead (as shown in
Fig. 6) he was able to make the stage
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NOTES:
RFCI-4 TURNS #28 WIRE, 1/8" OIAMETER
L1·6 TURNS #12 WIRE, 3/8" DIAMETERSLUG

TUNED TAPPED 2 TURNS FROM BOnOM (SIMILAR
COILSIN RADIO SHACKCOILAND CHOKE PACKAGE)

L2·2 TURN OUTPUT LINK
Cl ·SELECT TOMAKE L1 RESONATEAT70 MHz
CIRCUIT BOAR D MUST BEDUROID (.031)

LO
OUT

AVANTEK VTO 8360

-4V +--~>---...,

10TURN
VERNIER
CONTROL

\_4-~~~'01
5K +15 VDC

-= 10·TURN REG ULATED
HELIPOT

FIG. 8-A COMBINATION of the Avantek VCO and GaAs-FET used to make a tuneable 4 GHz-10 70­
MHz con verter using an act ive mixer.

4 GHz IN

50 OHM
LOW LOSS
COAX (SHO RT)

+10 TO
+20 VOC +15 VDC
VCOTUNING REGULATED
VOLTAGE

AG. 7-TliE AVANTEK VOLTAGE-eOHTROLlED
OSCILLATOR as It would be used as a local os­
cillator feeding a low-noise mi xer.

use coaxial adapters to plug the output
of the local oscillator directl y into the
appropriate input fitting on the mixer .
If you are using the VARI-L DBM-500
mixer (VARI-L Comp any, Inc ., 3883
Monaco Pkwy, Denver , CO 80297)
you will need to build around the

.031
DU ROID
BO ARD

Add itional Satellite Material
Satellite television reception en­

thusiasts interested in learn ing
mo re about the fast developing
satell ite TV industry and the options
available to persons building their
ow n home terminals may find some
of the following of interest :

1. Satellite Study Package-De­
signed to teach you how the
satellite TV system operates,
wha t the equipment require­
ments are, which services are
available, and to whom and
where. Inclu des a 72-page
book w ritte n by Bob Cooper
that explains in lay terms the
complete satel lit e TV scene.
plus a 22 x 35 inch four-color,
two-side d wall chart depict­
ing the location and operating
characteristics of more than
30 geostationary satellites
carrying television program­
ming. Shipped via first class
mail , price is $15 in U.S. and
Canada (in U.S. funds) , $20
elsewhere from : Satellite Tele­
vision Technology, P.O. Box
2476. Napa. CA 94558.

2. Coop's Satellite Digest- A
monthly pub lication providing
up-to-date circuits, hardware,
and satellite opera tional news.
Mailed fi rst class , widely read
as the insider digest of the
low-cost , private satellite TV
industry. Price in U.S. and
Canada is $50 per year ($75
outside, in U.S. funds): sample
copy for $5 in U.S. funds.
Order from : Coop's Satellite
Digest, P.O. Box G, Arcadia,
OK 73007.

3. Paul Shuch Satellite Lecture
Series Videotapes - Approxi­
mately eight hours in Beta or

VHS format; world-reknowned
microwave teacher and satel ­
lite system engineer-designer
H. Paul Shuch takes the stu­
dent through the ent ire satel­
lite equation from antenna to
remodulated RF. Series orig i­
nally videotaped at SPTS '79,
world 's first international
sem inar for low-cost satel lite
TV term ina ls. Excellent learn­
ing tool, teach ing too l. Price
is $210 in VHS (LP) and $225
in BETA-2 in U.S. and Canada ;
add $25 elsewhere from : Sat­
ellite Television Technology,
P.O. Box G. Arcadia . OK 73007
(405-396-25741.

4. SPTS '80/California-A th ree­
day lecture ser ies and exhibit
featuring noted satell ite TV
low-cost term inal-developers
H. Taylor How ard of Stanfo rd,
Ol iver Swan . who developed
the Swan Spherical TVRO an­
tenna , H. Paul Shuc h of Micro­
comm , Robert Colema n of
South Caro lina , and many
others. Combines classroom
learn ing of the latest state of
the art of satellite TV hardware,
plus the latest in marketing of
low-cost systems to pr ivate
homes, w ith commercial ex·
hib its of hardware. More than
25 sessions in th ree-day period
with course learnin g materi­
als. Next event will be held in
San Francisco Bay Area in
June of this year. For inform a­
tion , contact SPTS '80/ Cali­
forn ia, P.O. Box G, Arcad ia,
OK 73007 (405-396-2574). Ad­
mission by pre-reg istr ation
only , lim ited capac ity.

"standard" microwave SMA fittings.
No te that ju st as you don't use any sub­
stantial lengths of low-frequency (i.e .,
RO-8, etc.) coaxial cable at 40Hz, you
also don't use fitting s such as the UHF
type. Even the BNC type are at best
questi onable in performance at 4 GHz,
alt hough there are some type N fittings
"rated" to beyond 4 GHz . The proper
fitting s and coax (for short intercon­
necti ng runs) can be located at Satellite
Innovations, P.O. Box 5673, Winston
Salem, NC 27103). What you are look­
ing for is type SMA series connectors
and suitable coax to mate with the
SMA series fittings.

There is absolutely nothing to do
with the VTO 8360 local oscillator but
mount it and tum it on . The + Io-to­
+20-VDC tuning voltage varies the op­
erting frequency through the range of
interest (3.630 to 4.130 OHz) . Once
again- make sure the VTO 8360 is
mounted on microwave circuit board
and is firmly sea ted into a housing be­
fore turning on.

Act ive Mixer
The most cost-effective approach to

the 4-0 Hz front-end at the moment ape,
pears to be a marriage of two stages of
OaAs-F ET LN A to the active mixer
(plus local oscillator) shown in Fig. 8.
This is ano ther Robert Coleman-devel­
oped circuit, using the HFET-110I not
as an amp lifier but rather as a single­
ended mixer. The 4-GHz energy from
the LNA stage(s) is coupled into the
gate of the HFET 110I. The 4-GHz
range local oscillator signal from the
VTO 8360 is coupled into the same gate
through a coupling strip. The 4-GHz
pair of signals mix in the GaAs-FET
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ACTIVE MIXER USING HFET dev ice along with
VTO 8360 (mounted out of sight on back side)
mounts in single container. Unit can mount out­
side, at antenna, if appropriately weather­
proofed thereby running only 70-MHz IF energy
down and inside (in low-eost 50- or 75-0hm
coaxial cabl e). WHAT'S

1980
and are delivered at the output in the
7Q-MHz region . Inductor Ll plus ca­
pacitor C1 determine the IF resonance..
With the value shown for Ll, CI will
typicall y be around 5 pF. It is important
that the Qof this output section be kept
fairly low so that the fu1l30-MHz band­
width of the 70-MHz IF signal gets out
of the mixer and into the IF amplifier
stages without being restricted. The 5~
pot in the - 4 VDC bias supply lead IS

adjusted for optimized performance
simply by looking at the picture on the
screen. This adjustment, plus the tun­
ing voltage on the VTO 8360 are the
only two real adjustments that you
need to work with to get 4-UHz energy
down to 70 MHz! Inductor Ll tunes
broadly and can be optimized after the
satellite signal is received.

This portion of the system can be
tuned by using an MATV{CATV-type
field-strength meter tuned in the 70-to­
80 MHz region- or, in a pinch, you can
actually run the 70-MHz IF output into
a standard television receiver tuned to
channel 4. No , you will not recover
video (or audio); remember that the
satellite TV format is FM, and 30-MHz
or so wide FM at that , and consequent­
ly the 4.5-MHz wide TV IF set up to
detect AM video modulation simply
can't reco ver usable video. But, the
TV receiver tuned to channel 4 can act
as a " tuning indicator" of sorts , and if
you happen to run across a transpond­
er transmitting a static picture , such as
color bars or a slide, you may for a brief
instant even see something resemb ling
a picture. .

The circuit-board layout for the active
mixer is available from Robert Cole­
man directl y (address previously given)
and a complete board ready to mount

(f) the parts on (including the VTO 8360)
o is also available for $25.
~ There: Oett ing from 4-0 Hz down to
ex:: the 7Q-MHz IF was not all that difficult!o Next month we will look at the IF-to­
~ baseband circuits , as well as the RF re­6 modul ation back to a standard NTSC
Ci form at for direct viewing on a standard
~ television receiver . R-E
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HAVE YOU NOTICED THAT THE TELEVISION­

receiver power transformer has virtually
disappeared? Ju st two or three years ago
one of the features of the more "so lid"
sets was the presence of that bulky, pow­
er-l ine isolatin g device. Today, design
economy and a greater use of power-sup':
ply technology have eliminated the power
transform er. Te levision tu ners have also
emerg ed , dramatically changed, from
their mecha nical infancy. Even many of
the small-screen receivers use electronic
tun ers. T he smaller sets tend to use the
pote ntiometer -p rogram med varactor
types first popular in the large-screen
sets, while the larger deluxe sets now have
" inte lligen t" tuning systems that smack
of space -age technology and bear the
fruits of microcomputer technology.

Those advances are found in both the
surviving American producers' sets as
well as the product releases of the Far
Eastern competition.

Deflection and
power-supply c ircuitry

Figure I shows the merged horizontal­
deflectio n and power-supp ly circuitry of
the 1980 Sharp 190 82 chassis. That
receiver typ ifies the genera l circuit-de­
sign direction. T he main chassis consits of
four integrated circuits (two more are
used in the tuning syste m) surro unded by
a relative spars ity of discrete components.

The set's schematic displays an unusual
neatness and simplicity for a color televi­
sion receiver. Although the innards of the
IC's themselves are shown in Fig. I as
blocks, the schematic seems to lose many
of the mysteries that were inherent in the
esoteric, discrete designs of the past. It is
no longer necessary for manufacturers to
use every circuit tr ick possible to keep
costs under contro l.

This part icular deflection syte m uses a
single IC that contains the sync separator ,
horizontal oscillator, vertica l oscillator,
high voltage hold-down (X-ray protec­
tion), and vertical preamplifier stages.
T here is no fundamentally new function­
ality in the deflection structure, but rath­
er a new kind of organization that sup­
ports a SCR-based regulator syste m. The
desig n eliminates the power transformer
by trans ferr ing its responsibility to the
horizo ntal-output transformer. In addi­
tion to the traditional pix-tube second­
anode and focus supplies, the horizontal­
output transformer drives the set's main
18-VOC low-volt age powe r supply
through 0704, as well as the regulated
110-VOC power supply.

As a resu lt of the SCR regu lator cir­
cuit, all supp lies energized from the
deflection tra nsformer are regu lated . One
interes ting thing is that the 110-VOC
power supply feeds the horizontal-output
tra nsistor and so is self-supplied. It's not
perpetual motion though, since all the
energy ult imately comes from the 170­
volt DC supp ly that runs from the AC



NEW IN
RECEIVERS

There are some interest ing circuits behind the
color picture tube. Here's a look at what Sharp
and Zenith are doing this year

line. Besides the advantage of eliminating
the power t ransformer, the power sup­
plies now operat ing at the IS,734-Hz
hori zontal oscillato r frequ ency have re­
duc ed filter- capacitance requirements be­
cause of the higher frequency.

Regulato r SCR701 is fed from line
rectifier diode D70 I through a winding
on the hori zontal-output transformer.
The regu lator drive circuit varies the fir­
ing time of the SCR in the 63.S-micro­
second hor izontal per iod so that the aver­
age voltage developed at the cathode of
the SCR is equal to the desired II O-volt
regulated output. The SCR's conduct ion
time is determined by the interval be­
tween the arrival of the SCR gate turn-on
pulse and the turn-off pulse produ ced by
the horizontal-output tr ansform er wind­
ing. Regulat or cir cui t 070 I, 0702, 0703
is a DC comparator followed by a ramp­
level detector that determ ines the turn-on
point of the SCR. The regulator-output
voltage is divided down to 7.1 volts by
resistor network R708, R709 , R710 and
R7 11. Potenti ometer R709 is the regula­
tor voltage adjustment for trimming the
out put voltage.

Error am plifier 0703 compares the
divided out put voltage to the 6.2-volt
Zener connected in series with the tra n­
sistor 's emitter. As transistor 0 703's base
voltage tri es to dec rease, the transistor
conducts less. Th e actual determination
of the trigg er point occurs at the moment
0702 conducts. A windin g on the hori­
zontal-output tran sformer is connected to

the base of transistor 0702 thr ough R7 18
and C709. Thi s R-C network is an inte­
grator that produces a sawtooth wave­
form at the hori zontal frequency on the
base of 0702. Th e output current of the
error amplifi er tran sistor is returned to
the 18-VDC supply thr ough R716 and is
also connected to the base of 0702
th rough R7 17.

In effect, the horizontal sawtooth
waveform is biased up and down in volt­
age as 0703 cha nges cond uction . The
emitter of 0702 is returned to the refer­
ence Zener diode through D703 as a con­
venient bia s point. Th erefor e when
0702's base reach es about 7.7 volts , the
tr ansistor begins to condu ct. Exactl y
when th is point is reached depends on the
contribution of 0703 .

Let's follow the regulator action in one
direction with the help of Fig. 2. If the
regul ated supply trie s to increase, for
example due to a reduction in the supply
load, the transi stor collector current in­
creases through R717, its collector volt­
age is reduced, and the bias level of the
horizontal sawtooth on the base of 0702
is reduced. Now the sawtooth crosses the
trigger level late r in the horizontal cycle .
At the point that 0702 conducts, its out­
put current is amplified by SC R driver
transistor 070 I and is coupled through
R712 and C70 8 to the SCR gat e. Th e
action of the switched SCR regulator
resu lts in good receiver performanc e over
a wide range of AC line voltage and sup­
ply load reg ulation.

Microprocessor tuning
Zenith's 1980 color TV line also uses

elect ronic voltage regulation; the use of
magn etic voltage regulation transform ers
has been disconti nued. But the most inno­
vat ive new Zenith feature is the Key­
board Touch-Comm and electronic tun ing
system. It is a microprocessor-controlled
frequency synthesizer that uses a phase­
locked-loop to cont rol the tuner's local
oscillator precis ely. Closed-loop systems
compared to open-loop schemes never
require manu al tunin g by the viewer and,
in additio n, are not subjec t to oscillator­
drift problems.

Figure 3 shows the system block dia­
gram. Th e microprocessor receives com­
mand inputs from the keyboard or remote
control that specify the channel to be
tun ed. Along with the tun ing algorithms,
the processor' s read-only memor y con­
tains data that is used to convert chan nel
numbers to the necessary division ratio
requ ired by the phase-locked-l oop to pro­
duc e the corr ect tuner oscillator frequ en­
cy for the selected channel.

Two frequency-divider chains forc e the
local oscillator frequ ency to be a pro­
gramma ble rati o of a referen ce oscillator.
Th e loop creates whateve r varactor tun ­
ing voltage is necessary to generate the
exact required frequency. Because the
frequencies extend into the 1000-MHz
region, which cann ot be economically
handl ed by the lower frequency logic on
the progr ammable divider IC, a separate
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Fig . 1-HORIZONTAL DEFLECTION AND POWER SUPPLY CIRCUITRY 01 the 1980 Sharp 19082 ch as­
sis . Schematic displays trend towards simplicity and increased usage oliC technology. Above circuit
is remarkably simple, especially lor a color-TV chassis.

dedicated divide-by-256 prescaler is nec­
essary to do thi s job.

A 3.581055- MHz crys tal reference os­
cillator is divided down by a 14-stage
counter to th e 976 .5625 -Hz reference
compa rator inpu t. For example, tuni ng to
Ch annel 2 requi res a local oscillato r fre­
quency of 101 MHz. Th e total division
ratio from the tun er to the com parator
must be 103,424 to produce the 976.5625
H z output. Taking into account the fixed
-7-256 prescaler , th e programm able divid­
er must be set to precisely 404 by the
microprocessor.

The comparator produces a signal with
an average DC ou tp ut that is needed to
tune th e oscillat or frequency so that the
output of the programmable divider is the
same as the reference-divider output fre-

w qu ency. Wh ile the comparator actua lly
~ produ ces variable-width pulses, the active
o filter redu ces the comparator output to
~ slowly changing DC. Th e active filter is
w an amplifier with a low-pass frequency
uJ characte ristic. A clamp circuit prevent s
6 the tuning voltag e from going below 2.25
is volts. Reversals in the varactor tuner fre­«
a: quency-versus-voltage curve could other-
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I SCR701____n GATE VOLTAGE

FIG. 2-SCR TRIGGER SIGNAL bias level is
altered to change the conduction angle 01 the
SCR and thus provide regUlation.

wise ca use a lockout condit ion.
Se vera l features have been added to the

basic synthesizer system to make it prac­
tical in a te levision rece iver. First, al­
though the system has been chosen for its
precision and minimum of user interven­
tion, there are some real-li fe situation s
where tuning off the theoretically ideal
frequency is necessary. For example,
some MA TV systems intentionally trans­
late the rece ived freq uencies to nonstan­
dard frequencies to preve nt adjacent­
channel inte rfere nce. Th erefore a specia l
AFC mode can be switched in to initiate a
rece iver searc h above and below the syn-

thesized car rier frequ ency until a signal is
found. To ensure that a sound carr ier or
ot her nondesired signal has been found ,
the system logic checks for the extremes
of the allowe d tuning range and verifies
that a 60-Hz signal is being generated by
the vertical sync separator. The special
A FC mode will capture signals that may
be as far as 3.25 MHz away from the
standa rd frequ encies.

Seco nd, th e tun ing system has the abil­
ity to tune CA TV frequencies. When the
CA TV-mode is selected by the viewer,
the twenty-three mid-ba nd and super­
band CA TV channels replace the lower
UHF chan nels. Th e high- UH F channels
are disabled. CA TV channels A thro ugh I
and J through W become channel num­
bers 14 through 36. For CATV tuning
the system searches its programmable
divider-ratio memory for the data re­
quired to tu ne the CA TV frequencies
instead of UHF. You can consider this
first cable-ready T V to be a 105-channe l
receiver (the sum of the 82 standar d
chann els and the 23 CA TV stat ions ).

Th e direct- access tun ing system dis­
plays th e channel number on a 2-digit
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FIG . 3-ZENITH'S NEW TUNING SYSTEM is based on a phase-locked-loop controlled by a micropro­
ce ssor. The system features keyboard entry of channel information and ability to tune 105 ch annels­
82 UHF/VHF ch annels plus 23 CATV c hannels.

LE D indicator which is driven by a BCD­
to-seven-segment decoder. Multip lexing
the digit information uses four BCD data
lines and a fifth lead to ind icate which of
the two digit s is valid at any particular
time while th e set is on.

Keyboard channel entry is finalized by
pressing th e ENTER butt on following the
channe l-number sequence. This method
simplifies single-digit channel (2 thro ugh
9) selec tion by requi ring pressing the
proper digit followed by the ENTER key.
Some oth er electronic tun ing systems
require a zero to be ente red pr ior to a
single-digit channel number. Th e system
is smart enough to retain the previously
selected cha nnel upon an illegal channel
entry attempt.

Th ree tra nsisto r circuits are fed by the
microp rocessor to control bandswitching.
On e circuit switches between VHF and
UH F, a second bet ween th e low and high
VHF bands. Th e third circuit is ena bled
when the super-band CA TV chan nels are
selected. Th e lower-frequency CA TV
channels are band switched by the sta n­
dard low/h igh VHF circ uit.

The II-button keyboard (0 thro ugh 9
plus ENTER) is scanned by three micr o­
processor outputs and five inputs that
sense any switc h clos ure. R-E
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L----------------OTTO SLACK-----------

NIFTY

TWO PROJECTS ARE SPLICED TOGETHER,
one being on the dark perf board and th e other
on the light. Both projects were w ire-wrapped,
but the "finger-distance" concept wasn't used
here. The tools shown from left to right are Vec­
tor's P160-4T1 powered and the P108 manual
S/it-N-Wrap tools, the P183 chisel knife and
forming tool, a needle nose and d iagonal pliers,
and, finally, an O.K. Machine & Tool Co. hobby
wrap tool.

!. ._._:_:.Oii . :: ..,•.:.•. •.. :.:
SPLICING TWO BOARDS together using strips
of perf board. Use a No. 44 drill bit to drill the
holes and 2-56 X 'f, screws and 2-56 nuts.

MANUFACTURERS of tools and materials

Here's a look at a few tricks to make
wire-wrapped projects easier,

faster and sturdier

DEMONSTRATION OF THE STRENGTH of a
splice. It is nearly as strong as a single piece
and it can be turned over and lifted in the same
manner.

USING YOUR FINGER to hold th e wire down
while turning it onto the post with the too l. You
never have to pick up or lay down your finger:
Notice the hot-melt glue ho lding down the wire
runs. If you have any wires that you 're afraid will
get snagged and broken, or skulled on a post
and shorted, hold them down in this manner.

WIRE-WRAP TRICKS

I -a,\.:1~ ~~iiiiiili'"to ' . iI ""11

BOABD LAYOUT with "finger-distance" spac­
ing between rows. Too much room at the ends
of the IC's is wasted space. You don't need to
manipulate the wire there and the 0.2-inch
spacing provides enough room to cross ove r
in -between rows. All wire in this series of pho­
tos is the older polyurethane-Nylon-coated
wire. If you use the Tefzel insulated wire, you
may find that you'll have to increase the end­
to -end d istance between the sockets because
of its farger diameter.

WIRE-WRAPPING IS THE WAY TO GO IF

your next electronics construction project
is not being assembled on a PC board .
There are several variations on the wire­
wrap theme and in the instruments used.
("Doc" Savage covered wire-wrap basics
in his article "Wiring Systems For Pro­
jects" in the August 1979 issue.) I use
both the Vector Electronics Slit-N-Wrap
and the OK Machine and Tool Corpora­
tion's Just Wrap tools and wire for most
projects. The ideas expressed and demon­
strated here are based on those systems.
However , even if you use other standard
wire-wrap tools (such as Vero Electronics
Wrap tool) , you'll find that you' re able to
apply my ideas.

Add space for easier wiring.
In wire-wrap layouts using normal

spacing, Vector's P183 forming and cut­
ting tool is used to hold the loose end of
the wire while the wire-wrap tool is
anchoring the wire on the term inal post.
The P l83-supplied with the P184 man­
ual Slit-Ns- Wrap tool-has a sharp, metal

(f)
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WuJ MEASUBING COBRECT DISTANCE between
6 the rows. The "finger d istance" is 0.8 inches on
Ci this board. You could also turn your f inger to
« manipulate the wire. Too narrow a distance will
a: slow you down and give you a sore f inger.

OK Machine & Tool Corp., 3455 Conner St., Bronx, NY 10475:
CIRCLE 148 ON FREE INFORMATION CARD

WSU-30-Wrap/unwrap tool, $6.95, plus materials, accessories, boards .
JW K-6 -Just Wrap kit , $24 .95.
R-JW-Just Wrap wire, 50-foot spool, $2.98.

Vector Electronics Co., Inc., 12460 Gladstone Ave., Sylmar, CA 91342:
CIRCLE 149 ON FREE INFORMATION CARD

P-183-Chisel knife and forming too l, $2.15.
P-180-Slit-N-Wrap tootszs.oo. plus materials, accessories, boards, kits .
P- 160-4T1-Motorized hand le, includes P-180 Slit-N-Wrap tool, $99.50 .

Vera Electronics, Inc., 171 Bridge Rd., Hauppauge, NY 11787:
CIRCLE 150 ON FREE INFORMATION CARD

163-28300A-Combiwrap tool, $12 .36, plus materia ls, accessories, boards, kits.
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Keeping terminal posts in place
A large, densely wired project requires

a lot of handling before it is completed.
The board flexes when handled by one
edge; that flexing action can loosen the
terminal posts . Some posts can loosen
enough to bend over in the holes; and
since most of the posts are installed
before you start wiring, they can fall out
if your wire-wrapping hasn't reached that
point. To eliminate the problem, use a
hot-melt glue gun and run a bead of glue
down each side of each row of wire-wrap
posts . (Adjacent rows of posts must be at
least one-half inch apart so you can get
the glue gun between them. Don't get
glue on the tops of the posts! It is a very
good insulator.) The end result is posts
that are anchored in place and will take all
the handling you have to give them while
assembling a large wire-wrap project.

You can also use a dab of hot-melt glue
to hold wires in place . Pots, and most oth­
er components, can also be anchored to
the perforated board using hot-melt glue
so they don't have to rely on circuit wir­
ing for support. R-E

chisel point on one end and a plastic piece
similar to a blunt screwdriver or align ­
ment tool on the other. It is the blunt end
that is used to hold the wire and dress it
against the board when necessary.

I find the forming tool cumbersome to
use in some spots so I eliminate the need
for it by spacing out the IC's, transistors,
and other components on the perforated
board. The IC's are placed end-to-end
and spaced 0.2 inch apart in rows. The
rows are spaced "finger distance" from
each other. I usually space the rows 0.8
inch apart but it could be less depending
on the size of your finger and the avail­
able room . Now, instead of using the
forming tool you can use your finger to
hold the wire in place. I find that my
finger does a faster and better job. The
only disadvantage in using that technique
is the additional board space required for
your layout.

Expanding a wire-wrap circuit
Sometimes a circuit change requires

more space than is available on the perfo­
rated board. In other instances, two cir­
cuits must be tied together with a large
number of connections. You can use a
ribbon cable, but that is both expensive
and unnecessary. A better solution is to
butt-splice the two circuit boards togeth­
er using strips of perforated board about
one-half inch wide. I use 2-56 X '/, inch
screws and 2-56 nuts.

You don't need splicing strips on the
bottom side of the board; the assembly is
strong enough without them. That makes
it relatively easy to splice two boards in
heavily wired areas.

THIS EPROM LOADER AND TESTER was built
using the "finger-distance" concept and hot­
melt glue to hold the wire-wrap and other posts
in place. It has been running for a year. It is
made almost exclusively with wire-wrap and
perf board. The big exception to this is the PC
board in the upper left-hand part of the photo.
The device contains 32 IC's, including three hex
readout chips plus the high-voltage power-sup­
ply board in the center, all wired with the wire­
wrap technique. This project is ready to be
mounted in an aluminum box with the perf
board on the plywood frame mounted in a hole
in the top.

l,(
I ·tt. .

MORE USES FOR THE HOT -MELT GLUE GUN.
The two metal pots, the TO·220 regulator, the
bridge rectifier and the bottom electrolytic
capacitors are all held in place with hot-melt
glue. The advantage of hot melt in these exam­
ples is that it is fast, strong, and the compo­
nents are removable with heat.

HOLDING WIRE-WRAP POSTS in place with
hot-melt glue. A wire run is also held down with
the glue. It you see a leaning post here, that's
because it was either glued that way or the post
is bent. These glued-down posts hold resistors
and transistors.

THE PENCIL POINTS to an area of wire-wrap
pins that have bent over in their holes from
handling. The posts themselves have not bent.
Some of those posts will fall out of the holes
when handled if the wire-wrapping hasn't been
completed on them yet.

ARROWS POINT to the nuts on the bottom of
board holding the splice together. Notice that
there are no strips of perf board on the bottom.
That makes it relatively easy to splice a board
near a heavily wired area.

~

USING THE P183 FORMING TOOL and P180
Slit-N-Wrap tool. This board layout is poor.
Even if you must make your rows too narrow
and have to use the forming tool, lay them out
end-to-end. Extra room on the ends of the IC's
is wasted space because the room isn't needed
for your finger or the forming tool.
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514

THE HA-2400 PRAM
FOUR CHANNEL

OPERATIONAl
AMPLIFIER

DON JONES

INTRODUCTION

HARRIS SEMICONDUCTOR'S HA-2400/HA-2405 FOUR CHANNEL

Operational Amplifier combines the functions of an analog
switch and a high-performance operational amplifier, and makes
practical a large number of linear circuit applications.

A functional diagram of the HA-2400 is shown. There are
four preamplifier sect ions, one of which is selected through the
DTL/TTL-compatible inputs and connected to the output
amplifier. The selected analog input terminals and the output
terminal form a high-performance operational amplifier.

COMPENSATION
Frequency compensation for closed-loop stability is recom­

mended for closed-loop gains less than 10. This is accomplished
by connection of a single external capacitor from pin 12 to AC
ground (the V+ supply is recommended) . The following table
shows the minimum suggested compensation for various closed­
loop gains, with the resultant bandwidth and slew rate . Obvious­
ly, when the four channels are connected with different feed­
back networks, the channel with the lowest closed-loop gain will
govern the required compensation.

The digital inputs can be driven with any DTL or TTL circuit
that uses a standard +S.O-volt supply.

CIRCUIT CONNECTIONS
These inputs control the selection of the amplifier input chan­

nels in accordance with the following truth table:

In actuality, the circuit consists of four conventiona l op-amp
input circu its connected in parallel to a conventional op-amp
output circuit. The decode/control circuitry furnishes operating
current only to the selected input section.

GAIN, VOLTSIVOLT
BAND'MOTH SLEW RATE

CCOMP (TYPICAL) (TYPICAL)
NON-!NVERTl NG INVERTING pF (-3dB),MHz VOLlS!/ls

1 - 15 8.0 15
2 1 7 8.0 20
3 2 4 8.0 22
5 4 3 6.0 25
8 7 2 5.0 30

> 10 >9 0 4Oii3AIN 50

APPLICATIONS
Any circuit function that can be constructed using a conven­

tional operational amplifier can also be constructed using any
channel of the HA-2400. Similar or different networks can be
wired from the output to each channel input pair. The device
can therefore be used to select and condition different input
signals, or to select between different op-amp functions to be
performed on a single input signal.

To wire a particular op-amp function to a channel, simply
connect the appropriate network between the two inputs for that
channel and the common output in the same manner as in wiring
a conventional op-amp, It is often possible to design with fewer
external components than would be required in wiring four
separate op-amps (see Applications 2 and 3) . It should be
remembered that the networks for unselected chann els may still
constitute a load at the amplifier output and the signal input, as
if the unselected input terminals were disconnected from the
network.

If offset adjustment is required , it can generall y be accom­
plished by resistive summation at either of the inputs for each
channel (see Application 8) .

The analog input terminals of the OFF channels draw the
same bias current as the ON inputs. The maximum differential
input voltage of these terminals must be observed and their
voltage levels must never exceed the supply voltages.

Compensation capacitors of greater value can be used to
obtain lower bandwidth, greater phase margin and reduced over­
shoot, at the expense of a proportionately reduced slew rate .

External lead-lag networks could also be used to optimize
bandwidth and/or slew rate at a particular gain.

+2.0V ~ H~ +5.0VOV~ L ~ +0.8V

DO 01 ENABLE CHANNELl CHANNEL2 CHANNEL3 CHANNEL 4

L L H Q..N OFF OFF OFF
H L H OFF Q..N OFF OFF
L H H OFF OFF ON OFF
H H H OFF OFF em ON

LOR H LOR H L OFF OFF OFF em
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o
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When the enable input is held low, all four input channels are
disconnected from the output. When this occurs, the output
voltage will generally slowly drift towards the negative supply.
If a zero-volt output condition is required, one channel should
be wired as a voltage follower with its positive input grounded .

The amplifier output impedance remains low, even when the
inputs are disabled; so it is not generally pract ical to wire the
outputs of two or more devices directly together. The compensa­
tion pins of two devices, however, could be wired together to
produce a switch with one output and more than four input
channels.

The voltage at the compensation pin is about 0.7 volt more
positive than the output signal, but has a very high source
impedance. Maximum current from this pin is about 300 fJ.A,
which makes it a convenient point for limiting the output swing
through clamping diodes and divider networks (see Application
13).

Even if the application only requires a single channel to be
switched on and off, it is often more economical to use the
HA-2400 rather than a separate analog switch and high-perfor­
mance op-arnp. Unused analog channel inputs must be
grounded. Unused digital inputs may be wired to ground for a
permanent low input, or either left open or wired to +5.0 volt
for a permanent high input.

Here are a few of the thousands of possible applications for
the Four Channel Operational Amplifier. These will give the
reader a general impression of how the units can be connected;
and probably will help generate many other ideas for applica­
tions . Also included are some challenges for the reader to modi­
fy the designs shown to perform different functions.

APPLICATION NO.1

IN 3 IDIGITAL
IN4

CHANNEL
SELECT

15pF
IN 1 h o+15V
IN 2 DUT

APPLICATION NO.2

INPUT <:»
+ .~

tID"ITAL
DECODE!;~& CDNTROl D1

_ 4> IENABLE
CONTROL

~

~ '~~F+ 1> COMp GND

- '-- r-l " I
+15V

- +2> V+

OUTPUT
V- -<l -15V OUTPUTHA-2400 AMP

2K

lK

500n
!iOon

AMPLIFIER, NON-INVERTING WITH PROGRAMMABLE GAIN

This is a noninverting amplifier configuration with feedback
resistors chosen to produce a gain of 0, I, 2, 4, or 8 depending on
the digital control inputs.

Comparators at the output could be used for automatic-gain
selection for auto ranging meters, etc .

Challenge: Design a circuit using only two HA-2400's that
can be programmed to any of 16 different gains.

APPLICATION NO.3
INPUT

2.23K

1.77K

2.S7K

5pF3.33K

5pF
10K

APPLICATION NO.4
INPUT
z ~ soon

OUTPUT
AMPLIFIER, INVERTING WITH PROGRAMMABLE GAIN

The circuit can be programmed for a gain of 0, - I, - 2, - 4,
or -8.

This could also have been accomplished with one input resis­
tor and one feedback resistor per channel in the conventional
manner, but this would require eight resistors rather than five.

ANALOG MULTIPLEXER WITH BUFFERED INPUT AND OUT­
PUT

This circuit is used for analog signal selection or time division
multiplexing. As shown, the feedback signal places the selected
amplifier channel in a voltage follower (noninverting unity gain)
configuration, and provides very high input impedance and low
output impedance. This single package replaces four input buff­
er amplifiers, four analog switches with decoding and one output
buffer amplifier.

For low-level input signals, gain can be added to one or more
channels by connecting the (-) inputs to a voltage divider
between output and ground. Bandwidth is approximately 8
MHz, and the output will slew from one level to another at
about 15.0 volts-per-microsecond.

Expansion to multiplex 5 to 12 channels can be accomplished
by connecting the compensation pins of two or three devices
together, and using the output of only one of the devices. The
enable input on the unselected devices must be low.

Expansion to 16 or more channels is accomplished in a
straightforward manner by connecting outputs of 4 four-chan­
nel multip lexers to the inputs of another four-channel multi­
plexer.

Differential signals can be handled by two identical multi ­
plexers addressed in parallel.

Inverting amplifier configurations can also be used, but the
feedback resistors may cause crosstalk from the output to unse­
lected inputs. PROGRAMMABLE ATTENUATOR

+15V

~»
Jl

OUTPUT
o
::r:

z ~ soon ~

coce
0
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This circuit performs the function of dividing the input signal
by a selected constant (1,2,4,8 or co as shown). To multiply by
a selected constant, see Application 2. White T, 7l" or L sections
could be used in the input attenuator, this is not necessary since
the amplifier loading is negligible and a constant input imped­
ance is maintained. The circu it is thus much simpler and more
accurate than the usual method of constructing a constant
impedance ladder and switching sections in and out with analog
switches .

APPLICATION NO.5

INX

INY

OUT
f(x,Y)

ADDER/SUBTRACTOR

The circuit shown can be programmed to give the output
functions - KI X, - K2 Y, - (K3 X + K4 Y), or K, X - K6 Y.
Obviously, many other functions of one or more variables can be
constructed, including combinations with analog multiplier or
logarithmic modules.

This device opens up many new design approaches in digitally
controlled analog computation or signal manipulation.

APPLICATION NO.7

DIGITAL
CONTROL

+15V

OUT
INTEGRATOR/RAMP GENERATOR WITH INITIAL CONDITION
RESET

I t is difficult in practice to set the initial conditions accurately
in an integrator. This usually requires wiring contacts of a
mechanical relay across the capacitor-leakage currents of sol­
id-state switches produce integration inaccuracy. The scheme
shown above eliminates these reliability and accuracy prob­
lems.

Channell is wired as a conventional integrator, Channel 2 as
a voltage follower. When Channel 2 is switched on, the output
will follow YIN' and C will discharge to maintain zero volts
across it. When Channel 1 is then switched on, the output will
initially be at the instantaneous value of YIN' and then will
commence integrating towards the opposite polarity. This cir­
cuit is particularly suitable for timing ramp generation using a
fixed DC input. Many variations are possible, such as program­
mable time-constant integrators.

-15V

OlJTl'UT

TRACK/HOLO

r_---t==~~~C~ONTROL+15V

15V

TRACK AND HOLD/SAMPLE AND HOLD

APPLICATION NO.8APPLICATION NO.6
Any oscillator that can be constructed using an op-amp, such

as the twin-T, phase-shift, crystal-controlled types, etc., can be
made programmable by using the HA-2400. Illustrated is a
Wien-bridge type that is very popular for signal generators,
since it is easily tunable over a wide frequency range and has a
very low-distortion sinewave output. The frequency-determin­
ing networks can be designed from about 10 Hz to greater than
1 MHz. Output level is about 6.0Y RMS. By substituting a
programmable attenuator (Application No.4) for the buffer
amplifier, a sinewave source for testing can be constructed.

Challenge: A high-Q, narrowband filter can be made by
feeding back more than one-third of the output to the negative
input. Design a circuit using the HA-2400 and an R-C network
that can be programmed either to generate or to detect an audio
tone of the same frequency. Such a circuit would be quite useful
for data communications.

(f)
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o
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<a: PROGRAMMABLE FREQUENCY SINEWAVE OSCILLATOR
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APPLICATION NO. 10.
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DIGITAL
CONTROL

Ma ny systems require one or more relatively low-current
voltage sources that can be programmed to a few predetermined
levels. It is no longer necessary to purchase a programmable
power supply with far more capability than needed. The circuit
shown produces positive output levels, but could be modified for
negative or bipolar outputs. Transistor Q I is the series regulator
transistor, selected for the required current and power capabili ­
ty; Circuit R I, Q2 and Q3 form an optional short-circuit protec ­
tion circuit, with Rl chosen to drop about 0.7 volt at the maxi­
mum output current. The compensation capacitor, C, should be
chosen to keep the overshoot, when switching, to an acceptable
level.

Challenge: Design a supply using only two HA -2400's that
can be programmed to 16 binary-weighted (or 10 BCD­
weighted) output levels.

PROGRA MMABLE POWER SUPPLY

PROGRAMMABLE ACTIVE FILTER

DIGITAL
CONTROL

LOAD

APPLICATION NO. 12

OUT

Show n is a second-orde r low-pass filter with programma ble
cu toff freq uency . This circuit should be driven from a low­
source impedance, since there are paths from the output to the
input through the unselected networks .

Virtually any filter function that can be constructed with a
conventional op-amp can be made programmable with the HA ­
2400.

A useful variation would be to wire one channel as a unity­
gain amp lifier, so that one could select the unfiltered signal or
the same signal filtered in various manners . Th ese could be
cascaded to provide a wide variety of programmable filter func­
tions.

APPLICA TION NO. 11

be constructed by adapting the circuit described in Application
Note 507 to the HA -2400 .

DIGITAL
CONTROL

- 15V

+15V

HA 2602

FREE-RUNNING M ULTIVIBRATOR WIT H PROGRAMMABLE
FREQUENCY

This is the simplest of any programmable oscillator circu it,
since only one stable timing capacitor is requ ired. The output
squarewave is about 25-volts peak-to-peak and has rise and fall­
times of about 0.5 us. If a programmable attenuator circuit
(Application No.4) is placed between the outp ut and the divid­
er network , 16 freq uencies can be produced with two HA­
2400's and st ill only one timi ng capacitor.

A precision, programmable square-tria ngle generator can also

INPUT

APPLICATION NO.9

Channel 1 is wired as a voltage follower and is turned on
dur ing the track/sample time . If the product of R X C is
sufficiently short compared with the period of maximum outp ut
frequency, or samp le time, C will charge to the output level.
Chan nel 2 is an integrator with zero input signal. When Channel
2 is then turned on, the output will remain at the voltage across
C.

An even simp ler circuit can be made by wiring one channel as
an amplifier, choosing the compensation capacitor to yield the
minimum required bandwidth or slew rate. When the enable
inpu t is pulled low, th e output will tend to remain at its last level
because of the charge remaining on the compensating capaci­
tor.

PHASE SELECTOR/PHASE DETECTOR/SYNCRONOUS
RECTIFIER/BALANCED MODULATOR

This circuit passes the input signal at unity gain, either
unchanged or inverted depending on the digital contro l input. A
buffered input is shown, since low source impedance is essential.
Gain can be added by modifications to the feedback networks.
Signals up to j 00 kHz can be handled with a 20.0-volt peak­
to-peak output. The circuit becomes a phase detector by driving
the digital cont rol input with a refere nce phase at the same
freq uency as the input signal, the average DC output being
proportional to the phase difference, with zero volts at ± 90° .
By connecting the output to a comparator, which in turn dr ives
the digital control, a synchronous full-wave rectifier is formed .

With a low-frequency input signal and a high-frequency digi­
tal cont rol signal, a balanced (suppressed carrier) modulator is
formed.
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APPLICATION NO. 13
DIGITAL INPUT

MS.B. LS.B.

I IIIANALOG
INPUT

•1K ~+ DO- 2448.11 + 3
~ -

3
01 - 01 t---

+ EN - +15V + 4 ENt--
+rI--- -

4

~"1 GNO
~1K GNO 136.11

I--- - COMP COMP "1\ .----- -
1 1 1\ Ir-f-- + V+ + V+ OlJTPtJT

1K I--- - OUT 15m
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OUT
+

2
V- ~V

V- f--o-15VHA-2400
I

HA-2400 171.11
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2448.11

MULTIPL YING D-TO-A CONVERTER
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This circuit performs the function, VOUT = VIN X N /16,
where N is the binary number from 0 to 15 formed by the
digital input. If the analog input is a fixed DC reference voltage ,
the circuit is a conventional 4-bit D-to-A converter. The input
could also be a variable or AC signal, in which case the output is
the product of the analog signal and the digital signal.

The HA-2400 on the left is a programmable attenuator with
weights of 0, 1/" I/, or ,/,. The HA-2400 on the right is a
noninverting adder that adds weights to the first output of 0, '/'"
II . or v.,

If four-quadrant mult ipl ication is required, place a phase
selector circuit Application No.9 in ser ies with either the ana­
log input or output. The Doinpu t of that stage becomes the + or
- bit of the digital inp ut.

APPLICATION NO. 14

DIGITAL
CHANNEL SELECT

3 {v--Lr"".,.......
4{o--u---t...r

INPUTS

1{lr-1.--. .......
2{~/

270.11

FOUR-CHANNEL COMPAR ATOR

When operated open-loop without compensation, the HA­
2400 becomes a comparator with four selectable input channels.
The clamping network at the compensation pin lim its the output
voltage to allow DTL or TT L digital circuits to be driven with a
fanout of up to ten loads.

Output rise and falltimes will be about 100 ns for differential
input signals of several hundred millivo lts , but will be in the
microsecond region for sma ll differential signals.

The circuit can be used to compare several signals against
each other or aga inst fixed refe rence voltages; or a single signal
can be compared aga ins t several reference voltages. A window
comparator, which assures that a signal is within a voltag e range,

can be formed by moni toring the output polarity while rapidly
switching bet ween two channels wit h different reference inpu ts
and th e same signal inpu t.

MORE CHALLENGES
On e of our favorite college textb ooks paused at each climact ic

point with a statement to th e effect that, " Proof of the following
theor em is omitted, and is suggested as an exercise for the
student."

The following is a list of some addi tional applications in which
we belie ve the HA-2400 will pro ve very valuable. Th e " proofs,"
at present, remain as exerci ses for our ingenious readers.

• A-to-D Converter, Dual-Slope Integrat ing
• Active Filter, St ate-Variable Type with Program-

mable Frequency and /or Programmable " Q "
• Ampli fier wit h Programmable DC Level Shift
• Cho pper Am plifiers I
• Crossbar Switches
• Current Source, Programmable
• FM Stereo Modulator
• FSK Modem
• Funct ion Generators, Programmable
• Gyrator, Prog ram mable
• Monostable Mu ltivibrator, Programmable
• MUltiplier, Pulse Averaging
• Peak Detector with Reset
• Resistance Bridge Amplifier/Comparator with Pro­

grammable Range
• Sense Amp/Line Receiver with Programmable

Threshold
• Spectrum Analyzer, Scanning Type
• Sweep Generator, Programmable
• Switching Regulator
• Touch-Tone Generator/Detector (Use Harris HD­

0165 Keyboard Encoder IC)

FEEDBACK
We believe we have only scratched the surface of possible

applicat ions for a multiple-chann el operatio nal amplifier.
If you have a solution for any of the previous "challenges" or

any new application, please let us know. A nything from a one­
word description to a tested design will be welcome. R-E

Copyright C Harr is Corporation, 1977
Courtesy of Harr is Semiconductor.
Reprinted with permission of the copyrigh t owner, Harris Corporation.



MACHINES
THAT CAN

TALK
There are several ways we can use electronics to
generate the sounds of human speech. Here's a look
at some of the schemes available today.

MARTIN BRADLEY WEINSTEIN

ASK ANY YOUNGSTER HOW THE NEW
talking toys like Sp eak & Sp ell (from
Texas Instrument s) can talk, and
chances are you'll hear about the " lit­
tle man inside." And, in fact , they
won' t be far wrong. Every speech-syn­
thesis scheme ever devised is based, at
some point, on a model of the human
vocal tract.

Let' s take a look at the various ap­
proaches to speech simulation, begin­
ning with the simplest. while keeping
an eye on the various tradeoffs. The
key requirements and parameters to
obse rve include circuit comple xity.
memory requirements. system cost ,
vocabulary size, fidelity of the resultant
speec h, flexibility of the synthetic
voice , inflect ion. and software require ­
ments . Those things will sort them­
selves out as we go along.

Recording and transmission media.
In the broade st sense , telephones

and tape recorders might be considered
speech synthes izers; afte r all, they are
not human, yet the y spea k with human
voices . Indeed , the telephone company
has used electronic-interrupt operators
for yea rs- in fact, dec ade s. The y
prove an excellent starting point.

You may have experienced , while
dialing the number of a friend who had
just moved, a recorded message some­
thing like: "The number you have
reached, 555-1234, has been changed ;

the new number is 555-0987." Those
interrupts (in all but the newest equip­
ment) are recorded messages. but not
in the usual sense (see Fig. I).

Only the minimum numbe r of words
or phrases eve r used are recorded, and
only once each. When an interrupt is
required, the telephone switching sys­
tem alerts the interrupt subsystem to
start its sequence; the particular se­
quence that is required for anyone
circumstance is programmed when the
need for an interrupt is entered into the
system.

Figure I shows how multiple-track
tape recorders would be applied to the
task. But for quite some time now,
there have been no moving part s re­
quired ; inste ad , the limited vocabulary
is converted to data and stored in
memory.

Crude digital speech
Figure 2 shows a very crude method

of recording and playing back speech
with digital memory.

The audio (speech) input is digitized
through a zero- cro ssing detector and
entered into RAM as the counter is
clocked through the cycle of addresses .
The playback operation exchanges this
"write" operation for a "read" opera­
tion, and every data change is heard as
a click from the speaker. The pitch of
that raspy, buzzy voice can be altered
by varying the clock frequenc y.

Experience with ana log-to-digita l
conversion methods shows the best
clock rate to be twice the highest de­
sired frequency respon se, or about 10
kHz for 500-5000-Hz speech. This
means that a 16K RAM is only good for
about 1.6 seconds of speech.

This leads us to believe that in the
mathematics of electronics. at least ,
the human voice may not be the best
model for providi ng a synthesis of the
human voice - a great deal of additio nal
number crunching will be req uired .

Our crude digitizer, by the way, can
be made quite acceptable if we expand
it to 8-bit-wide data words and include
an analog-to-digital converter at the in­
put (replac ing the zero-crossing detec­
tor) and a digital-to-analog converter at
the output. Lowpass or bandpass filters
at both input and output can further en­
hance fidel ity.

Down the tubes
The approache s described so far can

reproduce not only any voice (with
var ying degrees of success . depending
on the approac h), but any other sound
within the same frequency range , in­
cluding everything from music to
cacoph ony. Mightn't we trade some of
that versatility (which, by the way, the
human voice does not share) for data
economy?

A closer look at the human voca l
tract shows that it can be modeled as a

~
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FIG. 1-GREATLY SIMPLIFIED RECORDED-LOOP TELEPHONE INTERRUPT "OPERATOR." Each
1(I(lp represents II multl-track tape pillyer. Words within eaeh blind or trllck represent II pro -record­
ed message. Although the vocabulary is quite limited, it can be used for several tr illion messages of
a limited nature. This system has recently been replaced by solid-state speech synthesis.

Phonemes
So why not , you may ask, break

language down into its basic sounds­
the various vowel sounds (long and
short E, with a few in between, for ex­
ample), consonants, combined sounds
like th, sh, ch, and so on-and put it
all into a limited "vocabulary" synthe­
sizer?

You can. Those basic speech sounds
are called phonemes. But there's
something about the way we speak that

Rice's circuit, based on controlled
filters, is similar to one integrated onto
a single, high-density chip recently by
Texas Instruments-and used as the
heart of their Speak & Spell.

Input vs storage vs output
The advantage of switched-filter­

characteristic encoding versus the digi­
tal-to-analog converter technique is
that, since the analog electronic hard­
ware pre-defines limits on a number of
crucial parameters, less data is needed
to define any given length of speech
message.

In the Speak & Spell synthesizer, for
example, a total of 48 bits in each data
"frame" defines amplitude, pitch , and
filter coefficients for a ten-stage digital
filter. For continuous speech, those
frames are updated at 50 Hz. This
means 2400 bits-per-second of speech,
versus 80,000 bits for the digital-to­
analog scheme, a 97% improvement.

By comparison, there's a series of
synthesizers available from Telesensory
Systems, Inc ., that requires only seven
bits to define whole words. And TSI
synthesizers are priced between $95
and $179 standard models). The rea­
son for all this economy is that the
TSI boards have fixed and very limited
vocabularies.

Their $95 model S2A, for example,
offers only 24 words. But since the
available words (in your choice of
English, German, or Arabic) are tail­
ored for calculators (TSI builds those
boards for talking calculators for the
blind and people with impaired vision,
among other applications), the arrange­
ment works out eminently well.

MESSAGE LENGTH · MEMORY LENGTH + CLOCK RATE

CLOCK

ZERO ­
CROSSING
DETECTOR

APPLICATIONS FOR
SYNTHETIC SPEECH

Handicapped aids
Production lines
Complex assembly operations
Simulators
Education aids
Games
Instrumentation
Pilot's aids
Telephone/computer services
Robots/androids
Appliances
Consumer products
Translational aids
Pronunciational aids

FIG. 2-CRUDE DIGITAL SPEECH RECORDER/REPRODUCER. During the write cycle-we will write
into the entire length of the memory-as the counter Is clocked through the entire sequence of RAM
addresses. Each zero-crossing of any speech signal from the mike adds one bit of data to the
memory. On read, or playback, these data bits become pulses In the speaker. Increased clock
speeds enhance fidelity and intelligibility while It reduces the available message length.

Al - B (7TIMES) - Cl - END (DISCONNECT).

AI - B (7TIMES) - C2 - A2 - B (7TIMES) - END.

cylindrical tube, just under 7 inches
long. While muscles , air flow, tongue
and lip placement may vary the model
in detail, we are still primarily con­
cerned with the fundamental acoustic
resonant frequency and its third and
fifth harmonics, called the first, second,
and third formants .

Think of those formants as harmonic
passbands or filters or resonators.
Typically, they would be near 500,
1500, and 2500 Hz, ± 50 % with modu­
lation. Which is to say, any of the three
formants can slide up or down in fre­
quency, depending on the geometry of
the vocal tract.

A complete model of human speech
must take in the "hiss" of fricatives
(like s, z, f, v and so on), aspiratives
(like h), nasal resonances (like n, m),
and stops (like k,p,t).

An excellent article by D. Lloyd
Rice of Computalker Consultants (821
Pacific Street #4, Santa Monica , CA
90405) appeared in the August 1976
issue of Byte. (A limited number of
copies may still be available through
either Byte or Computalker). Entitled
" Friends, Humans and Countryrobots:
Lend Me Your Ears, " it follows the
discussion of the human vocal tract
through to a fairly comprehensive dia­
gram of a digitally-driven speech syn­
thesizer.
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24·WORD CALCULATOR
MODULE VOCABULARY,

Telesensory Systems, Inc.,
S2A and S 16000 series

by inflection, .as we might expect, but
also by the "flavor" of the phonemes
surrounding it.

Because of that, the software that
drives Computalker Consultants
phoneme-based CT-IT Speech Synthe­
sizer, for example, first sets target

It isn't easy-yet
Electronically, all the hardware

sophistication we'll ever need for com­
pletely natural synthetic speech is avail­
able today-and at reasonable prices.

But we're still not close enough to
having the software and firmware we
need to drive it. Work on that front is
progressing rapidly, with some good
news to report.

First, National Semiconductor is
rumored to be preparing a single-chip
speech synthesizer capable of accept­
ing phoneme data (address) code and
needing little else to output natural ­
sounding synthesized speech. The
good news is that it should be under
$30 or so; the bad news is that it will
only be available in mask-programmed
custom-vocabulary versions to large
industrial customers for the next year
or more . The news leaking out of Santa
Clara is hazy at this writing, but we will
advise you of coming developments,

Second, we may soon see an under­
$200, single-board microprocessor­
compatible phonetic synthesizer based
on a custom LSI IC in about two years-­
very available at the hobby level.

So the era of smooth synthetic talk-
ers should soon be upon us . R-E

values for the centers of each string of
phonemes, then plots a smooth curve
through them (or near them) to pro­
duce a more natural sound.

In addition to their phonetic (phoneme­
based) software system, Computalker
offers a direct parameter control mode
requiring nine 8-bit bytes at a 100 Hz
frame rate .

percent
low
over
root
em (m)
times
point
overflow
minus
plus
clear
swap

oh
one
two
three
four
five
s ix
seven
eight
nine
time-minus
equals

Telesensory Systems, Inc.
3408 Hillview Avenue
P.O. Box 10099
Palo Alto. CA 94304

Texas Instruments
Consumer Specialty Products

Division
Lubbock. TX

Votrax
Division of Federal Screw Works
500 Stephenson Highway
Troy. MI 48084

Manufacturers of Speech
Synthesis Hardware

Computalker Consultants
P.O. Box 1951
Santa Monica. CA 90406

makes those simple phonerne-rostering
synthesizers only marginally intelligible.

The specific pronunciation of a
phoneme, it seems, is altered not only

JOHN STONE Radio-Pioneer

<0co
o

FRED SHUNAMAN

A FEW PIONEERS REMEMB ER HIM WITH

respect, but the name of John Stone
Stone rings no bell with the majority of
today's engineers. Yet he was the per­
son who introduced exact science into
the communications art. The first to
work out his problems theoretically.
then verify his results by experiment,
he "could well. therefore. be considered
the progenitor and exemplar of the
communications research engineer of
today," according to the History of
Engineering & Science in the Bell Sys­
tem. He was early in the field-when
Marconi's tuning patent was declared
invalid in 1943 (indicating that he had
never had any right to the near-monop­
oly he enjoyed many years), it was on
the basis of "earlier work by Tesla and
John Stone Stone."

Stone joined Bell Labs as a graduate
student in 1890. and was assigned in
1892 to attempt "to transmit speech to
vessels at sea." He worked with a tiny
arc as "discharger" and a Tesla coil

resonating in the order of 50 kHz (re­
ceiver unknown). He was not success­
ful-the trouble was that he was just
too far ahead of him time.

The same year. he suggested that
radio could be used for multiplex tele­
phony by sending several messages over
the wires at different frequencies, then
sorting them out at the receiver end
with tuned circuits. Again, the idea
could not be carried out with the equip­
ment of 1892, and, in fact, carrier tele­
phony did not come into general use
until about 1915.

Stone left Bell in 1899 (still retained
as consultant and patent affairs expert)
to develop a wireless system that would
conquer interference problems with
" selectivity." a term he invented. After
early difficulties. the Stone Telegraph
and Telephone Co. made several suc­
cessful installations for the Navy. He
also installed Stone equipment on a half
dozen ships and looked forward to suc­
cessful business when the Navy let a
large contract in 1908. But the award
went to a competitor. and lack of in-

come forced Stone to sell his company,
to the de Forest Company.

Some of his trouble may have been
due to the very excellence of his equip­
ment. Radio inspectors found his ap­
paratus puzzling. and were suspicious.
All other systems showed a double
hump on their wavemeters-what now
would be called overcoupling. Stone's
had a single hump, obtained by using a
four-coil circuit. The usual coils were
used in the spark and antenna circuits,
but they were not coupled-between
them were two other coils. connected
together conductively. One of these
was coupled inductively to the spark
coil; the other was coupled to the
"aerial" coil.

After several years as a successful
consultant. Stone moved to California.
There, in 1920. he was engaged by
AT&T as engineer-at-large.Iiving in San
Diego, with AT&T paying transporta­
tion whenever he had to come East.
Between 1920 and his retirement in
1934 he developed about 30 patents for ~
AT&T; the most notable of them was ~
probably the 3-dimensional antenna :r
array, with antennas stacked above one
another for vertical selectivity. R-E
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THUNDERSTORM
ALARM

Don 't be caught unawares by the sudden arrival of a thunderstorm with its
accompanying wind and rain. This simple radio accessory gives an early warning.

"ANY GENERAL PURPOSE LED
FIG. 1-THU NDERSTORM ACT IVITY indicator and alarm. The audio input terminals are connected to
the speaker termin als of any AM broadcast rad io receiver.

MALLORY®
SONALERT

+
+ 50l'F

50V
LE02"

~

to atmospheric disturbances will cause
the LED's to flash and the Sonalert to
sound . As the thunderstorm appr oaches
the local area, thunder may be heard
following the " ping" of the Sonalert.
Knowing that sound travels one fifth of a
mile per second in air, the exact distance
to the storm area can be calculated by
counting seconds from the time the ping
is heard until the thunder is heard . If you
count to five, the storm is one mile away,
and so forth . When the Sonalert sounds
continuously, the electrical storm and
accompanying rain are very nearby.

The approximate direction to the storm
can be determined by "a iming" the re­
ceiver 's antenna toward the storm area
that produ ces maximum audio output
from the Sonaler t. The storm passage
throu gh the local area can be followed by

' plott ing the relat ive bear ing against time.
Keep the volume level constant.

Remember , as the storm approaches,
light intensity of the LED's and the
sound duration from the Sonalert will
increase . As the storm recedes, the rela­
tive levels of both light and sound will
drop. Th e storm passage may last from 30
minut es to several hours. With a little
experience, you will soon learn to recog­
nize whether it is going to rain or not, in
spite of what the weather man may say!
(If you live in the cyclone or torn ado belt
consider using the Stormwarn alarm
along with a tornado alert device based on
light flashes on a blank TV raster.-Edi­
tor) R-E
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output transformer connected in reverse.
It is used to raise the audio voltage across
the loudspeaker (3.2 ohms) to a level that
will cause the LED 's to operate properl y
(500 ohms) . Resistor Rl serves as a cur ­
rent limiting resistor for the LED 's so
that the voltage drop across them never
exceeds a nominal 1.6 to 1.7 volts. The
LED 's are connected in reverse polarity
parallel so that one will conduct in the
forward (positive) direction of the audio
signal and other LED will conduct in the
reverse (negative) direction of the audio .

Diode 01 is used to rectify the alter­
nating audio voltage so that only pulsat­
ing DC is applied to the Sonalert as its
polarity markings must be observed. The
Sonalert emits a pleasant 2900 Hz signal
when the applied voltage is a nominal 1
volt DC. The capacitor charges up on the
sharp noise impulses that occur each time
there is a lightning flash. When the volt­
age across the capacitor rises to a value
close to one volt, the Sonal ert will emit a
long "ping". Th e capacitor thus serves as
an integrator and stores up lightn ing
flashes before it causes the Sonalert to
sound forth. In thi s manner, short noise
transient s on the power line that are radi­
ated from light switches, air conditioners
and the like, do not cause the Sonale rt to
sound. Outpu t from the alarm is also
dependent on the setting of the receiver
volume control and it will sound out with
a normal room level setting.

When a thunderstorm is 10 to 20 miles
away, the audio output from the radio due

CALV IN R. GRAF

THUNDERSTORMS, AND THEIR ACCOMP A­

nying strong winds, rain, and possible
hail, can make their appearance rather
suddenly sometimes. This is especially so
in spring and summer months, but they
can actually sneak up on you at almost
any time in some parts of the country.
When camping out , fishing, picnicking,
or just relaxing at home, it is important to
know of any severe weather that might be
approaching the local area . Thi s is of spe­
cial interest to those who have to conduct
outdoor operations such as construction
workers, farmers, and ranchers. Campers ,
away from their vehicles, can be warned
to seek higher ground in case of flash
floods.

The thunderstorm activity indicator
described in this article will alert you to
an approaching electrical storm through
the flashing of two light emitting diodes
(LED's) and the sounding of an aud io
alarm . The activ ity indicator is connected
to the earphone audio output jack of a
pocket transistor radio or connected
across the speaker terminals of any radio
receiver. The radio is then tuned to a
clear spot near the upper end of the
broadcast band (1600 kH z) where there
are no stations being received. An AC
power supply with 9-volt DC output can
be used to operate the radio at home.
With this suppl y, the receiver can be left
on continuously and the receiver will con­
sume little power but will provide an alert
no matter the time of day or night a storm
may appear. The AC-operated supply is
inexpensive and can be purchased at any

en local radio store. A volume control is pro­
t)z vided so that the audio alert level may be
o adjusted or turned down completely. A
a:
I- visual alert is still provided , however, by
&l the continuous flashing of the LED's as a
m storm appears.
6 The circuit diagram shows how the
~ alarm is connected to the receiver. Trans­
a: former TI is a small trans istor radio
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SUPER A
CLASS

Audio Amplifiers
New breed of Class A aud io amplifiers for

hi-fi reproduction deliver high power and elim inates
nonlinearity in the driver stages

LEN FELDMAN
CONTRIBUTING HI-F I EDITOR

THE CHOICE OF WHICH "CLASS" OF AM­

plifier to use in high -fidelity applications
has a lways involved a series of tr ade -offs.
Mos t high-powered audio amplifiers use
C lass-B circuitry, or Class-A S circuitry ,
in which a sligh t amount of idling current
flows in the output-s tage tr ansistors at a ll
times. Class-A S power amplifiers provide
relatively high efficien cy (a round 60%
when th ey are deliverin g rat ed output,
lower efficiency at oth er outp ut levels) .
Their chief dr awback, however, is th at
they often produce crossover distor tion
(also known as switching distortion)
when one tr ansistor of th e output pair
turns off and the other one turns on .

Figure 1 illustrates the prob lem . Th e
sinusoida l tr ace is the ou tput waveform of
a Class-AS amplifier that uses high- spe ed
bipolar tr ansistors having fairl y good
switching characte ristics . Th e distortion
(mid-screen tr ace) , measur ed on an aver­
age-reading distor tion analyze r, is very
low: 0.00 36%, which would cert ainl y be
regarded as insignifi cant. Nevertheless,
the clearl y visible spik es in th e distort ion­
waveform output that occur every time
the audio signal crosses the zero ax is are
much hig her in amplitude than is indi ­
cated in the ave rage reading of th e distor­
tion meter.

What makes matters worse is the fact
th at at th e low liste ning levels mor e typi­
ca lly used , th e cr ossover or switching dis­
tortion remains as great, and th erefore
constitutes a higher percen tage of the
total signal heard. Furthermor e, becau se
of the nature of th is type of distorti on , it
consists of high er -order harmonics that
are subjectively more annoying to a lis­
tener than second- or th ird-order har­
mo nic distortion components.

On e way to eliminate crossover distor ­
tion completely is to opera te th e outp ut
stages of an amplifier in C lass A. In
C lass-A amplifier circuits, th e output
tr an sistors conduct fully during th e entire
cycle of the input sig nal. A few high­
powered C lass-A amplifiers have appea r­
ed in the audio ma rket but, as might be
suspected, th ey are extremely inefficient ;
th ey genera te a great deal of heat and are
ge nerally ex tre mely lar ge and heavy, be­
cau se of th eir tre mendous heat -sin k re­
quirements and, ofte n, th eir require ment
for se lf-contained fans.

Nonlinear amplifier stages

Distortion in an audio amplifier can
also result from nonlin ear opera tion of

FIG. 1-CROSSOVER DISTORTION is c hief
drawback of Class-AS amplifier. Center trace
shows crossover di stortion in relation to output
signal.

voltage-amplifying stages th at precede
th e output stage, includ ing the dri ver
stag e. Figure 2 shows a typical power­
am plifier circuit. Th e voltage ga in A, of
the voltag e-amplifier stage is given by:

A, = gm X {3 X R L ,

where gm is the transconductance of

FET's Q I and Q2 , {3 is the DC cur ren t­
amplification factor of tra nsisto r Q3, and
load impedance RL is the com bined im­
pedance of th e power-stage inpu t imped­
ance and the constant-current source 12 in
par allel with it.

In the abo ve equ ation, it is {3 that con­
tributes the gre atest nonlinearity in actu­
al amplifiers. Th at can be understood by
exa mining th e tran sfer curves shown in
Fig. 3 for a common-emitt er transistor
amplifier stage. As the collector-to-emit­
ter voltage var ies from 13 volts to 28
volts, collector cur re nt varies from 100
mA to around 120 mA for a consta nt
inp ut current of 1 mA, O n the ot her
hand, if a common-base amp lifier stage
cou ld be used, the gain would be constant
regardless of the collector-to -base voltage
(see Fig . 4.)

As for the term {3 in the gain equation
relat ing to Fig . 2, the maximum vari ation
of collector-to-emi tt er voltage VCE of
tr ansistor Q3 will be 2VCCl> which is near­
ly identical with the power-supply volt­
age . So the nonlinear variation of {3 due to
variations of VCE will be more than 10%.

Distortion can also be caused by nonl i­
near variatio ns of the ju nction capaci­
tance of semiconductor devices. In the
equ ati on cited ea rl ier, the gain was ex­
pr essed for DC amplification on ly. Unde r
actual signal conditions, the co llector-to ­
base j unction capacitance of transistor Q3
func tions as a feedback capacitance. As
frequ enc y incr eases, the gain Av de­
creas es at a rat e of 6 dB-per-octave. S ince
th e collector-to-base junctio n capacitance
varies dependi ng on the base-to -collector
voltage in a non linear manner, it follows
that the gai n also has a non-l inear charac­
teri stic, ther eby causing distortion in the
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FIG. 8- HARMONIC DISTORTION of conven­
t io nal Class-A amplifier and JVC' s Sup er-A
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c ircu it varies the bias voltage of the output
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FIG. 6-CASCODE CONNECTION. Upper tra n­
sistor ac ts as a regul ator and maintains the col­
lec to r- to- em itter vo lt age and thus the ga in of
the lower tr ans istor const ant.

Output stage operation
Ordinary class-AB output stages actu­

ally operate as Class-A stages over a lim­
ited range of low-output levels. Whe n
that range is exceeded, one of the comple­
mentary transistors is cut off, with .the
possible result of crossover distor tion.
The cut-off occurs because bias voltage in
convent ional Class -AB (or, for that mat ­
ter, Class B) circuits is fixed. If bias volt­
age could be var ied by means of some
addit ional circui try, crossove r and
switching distortion could be lowered or
eliminated and the circuit could operate
entirely in Class A but with improved

r----..--~~+vcc

OUTPUTr
L-------<--+--VCC2

r----....-~~ +VCC2

INPUT

FIG. 5-JVC'S NEW AMP LIF IER CIRCUIT com­
bines cascod ed am plifier stages and bo ot­
st ra pping to provide bo th the hig h gain of a
common- emi tter configurat ion and th e lin eari ty
of a com mon-base configura t ion.

A simplified diagram of the cascode
connect ion is shown in Fig. 6. When the
circuit is con nected in this cascode fash­
ion, the voltage of the tr ansistor providing
the gain (lower t ransistor) is frozen at a
constant value, result ing in constant gain.
The cascode connect ion thus combines
the characteristics of both the common­
base and common-em itte r configuration,
as shown by the transfer curves of Fig. 7.
JYC claims that this driver circuit results
in red uced driver-stage harmonic distor­
tion amounting to approximately 20 dB
of improvement at high driver-out put
voltag es. As proof , they measured distor­
tion for a Class-A driver stage and for
their new Super -A driver stage . The
results are show n in Fig . 8.

of an input signal.
Figure 5 is JYC's new circ uit that is

used in both the inp ut and second stages
of some of their latest amp lifiers. It uses
cascode amp lification ; in additio n, "boot­
stra pping" is app lied to the base of their
respect ive common-base circ uits. In ef­
fect, this circuit combines the high gain
of a common-emitter configuration with
the high-linearity of commo n-base opera­
tion.
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IE2 =-
200 rnA

I E1 =
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I
VOLTAGE AMPLIFIERSTAGE POWER STAGE

FIG . 2-AUDIO AMPLIFIER consists of a po wer-output stage that is prece ded by voltage-amplifying
driver stages.
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FIG . 3-GAIN of common-emitter tra nsistor cir­
cuit varies as the (.olle(.lor-to- emitler voltage
varies.

o 10 20 304 0 506070 8090 100V
VCB (COLLECTOR·TO·BASE VOLTAGE)

FIG. 4-CONSTANT GAIN is obtain ed w it h
common-base transistor circuit.

output-voltage waveform.
These two conditions that can genera te

distortion are also prese nt with the FET's
used in the inpu t stage and can cause dis­
tortion of the input signal and the nega­
tive feedb ack signal.

JVC's new Supe r- A c lass c ircuit
Wh at J YC calls their Super-A class

circuit is, in fact, a two-part solution to
the problems we have been discussing.
On e circuit refinement takes care of the
nonlin earit y problems of the driver stage ,
while the second part is concerned with

(/) the output stages and possible notch or
~ crossover distorti on. We will examine the
o circuitry relati ng to voltage-amplifier/
g: driver circuitry first .'
~ To eliminate the nonlinear distorti ons
m caused by var iatio ns in YCE (in a commo n
o emitt er circu it) techni ques must be used
~ that maintain YCE at a predeterm ined vai-
n: ue regardless of the presence or absence
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o 0.5 1.0
OUTPUT POWER/MAXIMUM RATED OUTPUT POWER
FIG. 11-POWER DISSIPATION vs. output pow­
er of conventional Class-A, Class-B and new
Super-A amplifiers.

FIG. 12-REDUCED CROSSOVER DISTORTION
with Super-A amplifier is shown in center trace
when compared to Class-AB amplifier as
shown in Fig. 1.

The waveforms were observed at two
ouput levels; I watt and 100 watt s.

At the I-watt output level, the wave­
forms are similar to those that would be
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observed with an ordinary Class-A ampli­
fier. At the 100-watt output level, the
upper and lower waveforms are asymmet­
ric and approx imate the output wave­
forms tha t might be observed with a
Class-AB amplifier. The major differ­
ence, however, is in the important cross­
over area . With the new l YC Super-A
power stage, the nonlinearity in the cross­
over area is extre mely gradual and con­
tains much less of the higher-order dis­
tortion components.

As l YC points out , such gradually-pro­
duced nonlinearity can easily be elimi­
nated or reduced to insignificant levels
with negative feedback.

The output waveforms of Fig. 10 sug­
gest that the efficiency of the amplifier
using th is new bias circuit might be com­
parab le to that of Class-AB amplifiers,
but such is not the case at all. Figure I
shows a comparison of efficiency between
amplifiers of different classes having the
same rated output (100 watts at 8 ohms
or 4 ohms). The ratio of output power to
maximum rated output power is plotted
on the horizontal axis while the ratio of
power loss to rated output is plotted along
the vertica l axis.

As for the improved linearity of the
new circuit and the reduced "switching
distortion, " one has only to compare Fig.
12 with Fig. I, shown earlier. Once more:
The sinusoidal trace represents the ampli­
fier's output (it is rated similar in power
to that shown in Fig. I) while the center
trace represe nts what littl e residual dis­
tort ion can be detected . The actual mea­
surement of harmonic distor tion for the
Supe r-A class amplifier was 0.0016%; not
all that much bett er than the 0.0036%
measured for the conventionally-designed
amplifier represented in Fig. 1. Note,
however, that there is no trace of the
switching spikes that were observed in
the other amplifier. l YC intends to intro­
duce several integrated amplifiers in the
near future that make use of this new
circu itr y. R-E
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efficiency. l YC' s solution to this problem
is called a logarithmic compression-bias
circuit. Th e actual output stage uses a
pair of complementary output transistors.
Th e bias voltage is made to vary with out­
put current in accordance with the curve
shown in Fig. 9. Using this varying char­
acteristic of the bias voltage, the mini­
mum bias voltage required to maintain
Class-A operat ion is obtained even when
the power tran sistors approach cut -off.
As a result, both high efficiency and
excellent linearit y are claimed for the
new circuit.

Figs. 10-a and 10-b show the output­
current waveforms of the NP N and PNP
power transistors of a power amplifier
using the new bias circuit and having a
rated output of 100 watts-per-channel.

FIG. 10-0UTPUT WAVEFORMS of new Super­
A 100-watt amplifer. Waveform at 1-watt output
level is shown in a; the 100-watt output level is
shown in b.

SOLID STATE NEWS

Speech synthesizer
The time when the computer will be

"humanized" seems to be drawing closer.
Texas Instruments has developed a
speech-synthesis IC using low-cost metal­
gate PMOS technology. Th e circuit is
called Speak & Spell when it is teamed
up with two 128K dynamic ROM's and a
version of the TMS 1000 microprocessor.
Each of the two ROM's stores the equiva­
lent of over 100 seconds of speech.

Pitch-excited linear predictive coding
(LPC) is used to reduce the redundant
information in the human voice so that it
can be efficiently stored in semiconductor
memory. The method is based on a time­
varying digital filter that is modeled on
the vocal tract. An 8-bit digital-to-analog
(D/A) converter transforms the stored

dig ital information, processed through
the filter, into synthetic speech.

The d igital filter has 12 input paramet­
ers, including 10 filter coefficients and
pitch and energy variables, that are stored
in the RO M's. Periodic filter input sig­
nals produce definite pitch sounds such as
vowels, and random input signals produce
noise-like sounds such as "s ,' "f," "t"
and "s h."

The Io-stage latt ice filter uses an array
multiplier, an adder coupler and various
delay circuits . The multiplier circuit ac­
cepts two inputs every 5 us. Twenty mul­
tiply and accumulate operations generate
each speech sample up to 10,000 of which
are produced per second.

That such an advanced technique can
be used in a relatively low-cost product
such as the Speak & Tell learning aid
clearly indicates that the speech-synthesis

circuit will become a commonplace out­
put device.

High-voltage SCR's
Ray theon has announced a break­

through in semiconductor technology
wit h its silicon-controlled rectifiers
(SCR's) . The CR303 planar technology
series has forward- and reverse-break­
down voltages up to 800. The devices
exhibit a room-temperature leakage of
only 100 nA and have a minimum gate
sensitivity of I0 ~A. They are used for
such applications as appliances, timers,
solid-state relays, ignition systems and
motor controllers. Large-quantity prices
are between $.42 and $1.03, depending
on voltage ratings. Complete specifica­
tions are available from Raytheon TAG
Semiconductors, 43 Third Avenue, Bur­
lington, MA 01803. R-E
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A digital temperature sensor, a mosquito-repelling circuit,
p lus other tid-bits. EARL " DOC" SAVAGE, K4SDS, HOBBY EDITOR

Racetrack t imer
Bill Wisel of Fallston , MD has sent in a

neat question . It seems that his Cub
Scout Tr oop enjoys the annual Pine
Wood Derby but the close heats some­
time create "heat" between the contes­
tants. What Bill needs is a simple circuit
to time each of the four lanes or, at least,
to show which car comes in first, second,
and so on.

Tide t iming
Have you noticed just how popular the

subject of clocks is these days? A good
porti on of Hobb y Corner mail is related
in one way or another to clock circuits.
Here are a couple that you may find espe­
cially useful.

Reade r Art Williams of Wilmington,
NC, is an amateur fisherman and keeping
trac k of the tides is important if he wants
to have the best chance for a big catch.
The "slow clock" circuit that appeared
here in Hobby Corner a few months ago
caught Art's eye.

He went in the other direct ion and
made a fast clock so that low tide occurs
at 00:00 and high tide at 12:00. Now he
can set the alarm in order to get down to
the beach to meet the fish-he hopes!!
Th ere is no need to reset the alarm each
day as would have to be done on a normal
clock and referr ing to a tide chart is
unnecessary.

I won't give Art's circ uit because it is
just like the one shown in the July 1979
issue. All he did was adjust the rate of the
oscillator until the readout matched the
tides.

If you don't need the alarm feature of
the clock IC, you can keep track of the
tides (or whatever) in a less expensive
way, too. A standard 555 timer circuit or
the fast-slow clock oscillator can drive a

resistance changes with temperatu re. His
sensor consists of two series-connected
IN9 14's and these are part of the circuit
of a 555 multivibrator. Wired as shown in
Fig. 2, the outpu t pulse rate is propor­
tional to the temperatu re of the diodes.
Th is output is fed to a simple frequenc y­
counting circuit.

Adjustment of the IK pot is fairly crit ­
ical and Ken suggests using a multi -turn
unit there. The use of a standard frequ en­
cy counter may require a conversion for­
mula to go from the reading to the tem­
peratu re but you should be able to juggle
the resistor values to make the relation­
ship a simple one.

Ken uses a counter based on the adjust­
able frequency of a 555 rath er than a
crystal and, thus, can get a readout direct­
ly in degrees (F or C) . In addition,
through the use of some presetta ble com­
parat ors, he controls both his furnace and
air conditioner with his thermometer
readout. I regret that space will not per­
mit going into the entire circuit but you
have the heart of it. Thanks for sharing,
Ken.

IDB° "'TK G1 3
555 ouTPuT

INqJ~
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VHF converter
Larry Tornow of Hewitt, NJ, has

joined a volunteer fire company and
needs an inexpensive monitor. He and the
other guys don't want to lay out big mon­
ey for a scanner when the y are interested
in only one channel.

Larry want s a "quick and dirty" way to
convert a transistor FM broadcast receiv­
er to the low VHF band. How about it
you volunteer firemen, rescue squaders,
and others-send along a conversion.
Larry and your other fellow volunteers
will appreciate your help. Oh yes, while
you are at it, how about the high band?

Dig ital thermometer
Ken Pavlicek of LaGrange, IL has

come up with a great idea for a tempera­
tur e sensor and thermometer circuit. Be­
ing digital rather than the usual analog
variety, it has several advantages .

Ken makes use of the fact that a diode's

Do any of you have a circuit you would
share with Bill and others? If not, what
can you come up with? Here are a few
ideas:

Start with a timer-555 or crystal and
a divider for greater accur acy. The timer
can drive four separate and independent
counter circuits controlled by four sig­
nals. The signals are der ived from cadmi­
um sulfide photocells, phototransistors or
light activated SCR's (LASCR). The
photo devices are buri ed beneath the fin­
ish line and activated by the shadows of
cars passing between them and an over­
head light.

Now what do you say?

4 ."11<

8 .1)..
SPEAKER-oR.
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FIG. 1
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The 555 oscillator circuit in Fig. I is
Steve' s answer to the mosquito problem.
Adj usting R2 will provide output fre­
quencies from below 200 Hz to above 62
kHz. Ne ither parts nor construction
shou ld pose any problem. Th e only possi­
ble difficulty is the miniature speaker or
earphone. Use a good qualit y one so that
it will produce frequencies on the order of
20 kHz.

With all the harmonics contained in
the output of this squarewave genera tor,
it should be effective if set anywhere near
the righ t frequency. I suggest that you
turn higher and higher until you can no
longer hear it and then exper iment with
finer tun ing while you are out in mosqui­
to country!

Thanks, Steve.

A WHI LE BACK I RELAYEO A READER IN­

quiry for a mosquito repeller circuit.
Another reader, Steven Thom as of Saw­
yer AFB, MI, has come up with some
very interesting information.

Steve's research indicates that a fre­
quency just above the range of human
hearin g will repe l both male (non-biting)
and female (biting) mosquitos . It seems
that they simply don't like frequ encies
around 20 kH z.
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counter and a couple of LED digits.
Thanks for the idea, Art.

Readout wanted
Pat Craddock of Navasota, TX is look­

ing for a clock readout circuit that will
drive lamps or LED's with minute and
hour values. He would like to have four
l-rninute, one 5-minute and five IO-min­
ute lamps indicating the time with a like
number to indicate hours.

Sounds like an interesting display
scheme with different color LED's and so
on. Can any of you help Pat with this
circuit?

One final (for this time) word on
clocks. Hold on to your hat as you read
about this next one. Don't try to tell me
that you and your fellow readers don't
have imagination!

Unusual clock readout
Reader Hankinson of Downingtown,

PA wrote about a really different clock he
has constructed. Bob's readout consists of
a single vertical row of LED's-yep,
that's no misprint-one vertical row of
LED's. Bob didn't send his circuit but he
did send pictures of the readout including
a 32-shot multiple exposure .

Let me see if I can explain how it
works. Imagine one of those "moving
message" signboards made of many light
bulbs on which letters and numbers move
from left to right. Now imagine that all
the bulbs are covered from view except
for one vertical line. Next, substitute fast­
acting LED's for the bulbs and speed up
the display. There you have Bob's read­
out!

There is a little trick to reading the
display. If you look straight at it, all you
see is a line of LED's. However, if you
scan across it at the right speed, it's right
there: 4 digits of the correct time com­
plete with colon. It has to do with persis­
tence of vision-the same characteristic
of your eyes that keeps TV, movies, and
fluorescent lights from seeming to flick­
er.

Now that 's what I call an unusual dis-
play. R-E

"You think that's bad? That's nothing at all .
You should try turning it on when it's

plugged ill."

$140
Gets ItAll.

We just knocked down the last reasons for not going digital in a
multimeter. Fast continuity measurement. And price.

Beckman's exclusive Insta-Ohms- feature lets you do continuity checks
as fast as the analogs. And Beckman's superior technology and experience
let you own this beauty for such a reasonable price.

Of course you get a lot more . Like 7 functions and 29 ranges including
10amp ac/dc current capability. 0.25070 Vdc accuracy. In-circuit resistance
measurements and diode/transistor test function . Two years' typical operation
from a common 9-volt battery. In other words, all the features you want in
one hand-held unit of exceptional good looks and design.

With 1500Vdc overload protection, 100070 instrument burn-in, plus
rugged, impact-resistant case, you're assured of the utmost in dependability and
long-term accuracy. You get a tough meter that keeps on going, no matter
how tough the going gets.

So visit your dealer today and get your hands on the DMM that does it
all. Or call (714) 871 -4848, ext. 3651 for your nearest distributor.

BECKMAN
CIRCLE 20 ON FREE INFORMATION CARD
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~HITACHI VIZ ni" TRIPLETT

ePHILIPS HICKOK IFLUKEI
®

• Peak hold on voltage
and curre nt func tions

• Selectable audible
indicat or for
continuity
or level detectio n

• 3V2-digit resolut ion

· 0 .1% basic dc accur,

• LCD display

• Over load protec tion

• 0.25% basic de accura

• LCD display

• Overload protection

• 3 V2 -digit resolution• Six functions
de voltage
ac voltage
de current
ae current
resistance
diode test

• Nine functions
de volta ge
ac voltage
de curre nt
ae current
resistance
diode test
cond uctance (l/R)
logic level and

continuity detect
temperature (K-type

thermocouple)

$139

• Two yea r par ts
and labor wa rranty

EIF~L~u=K=E=~ ® DIGITAL MULTIMETERS

Model 8022A:
The Troubleshooter

• Seven functions
de voltage
ac voltage
de current
ae current
resistance
diode test
cond uctance (1/R)

• 3V2-digit resolution

• 0.1% basic de acc uracy

• LCD display

• Ove rload protection

• Free case

New Sweep/Function Generator
D'YMJiM"/I MODEL 3020
L::l.J\1.. .111 • Four instruments in one

package-sweep generator. func­
tion generator. pulse gene rator.
tone-bu rst generator.

• Covers 0 .02Hz-2 MHz

• 10 00 : 1 tuning range

• Low-drstortion high-acc uracy
outputs

• Three-step atten uator plus
vernier control

• Internal hnear and log sweeps

• Tone-burst output is front-panel a
externally programmable

Mode18020A:
The Analyst

$179
I

• Meas ures capic rtance
from 0.1pF to 1 Farad

• Resolves to 0 .1 pF

• 10 ranges for acc uracy
and resolution

• 4 digit easy-to- read LED
display

• O.5~o acc uracy

• Spe cial lead insertion
jacks or banana jacks

• Fuse protected

• Uses either rechargeable
or disposable batteries

• Overrange Indication

• WIDE RANGING - from 199.9 pF full scale
(0.1 pF resolutim) t.p to 1999jJF full scale, in
e;ghtranges...virtualtyeverycaoaciarce yoJ'lI
ever reed to measure.

• FASTAND EASY TO USE - Direct reading,
p.JSttutton ranges. Just pleg in and read.

• EXCEPTIONN.LY ACCUFV\TlO pr<M<Joo
± 0.1% bask; accuracy.

• TOUGH AND CXJMPfCT - &Ji~ to take rOL.gh
usagewithoutoss of caloratkn accuracy. Fits
and goes anyMlere; takes' very littleberch
space; alwayshaOOty !of qJick capacsarce
checkout, matching, caloratcn, and tracking.

• FQRTABLE - Paffi5ized, light......,;ght, cperates
t.p to awrox imatety 200 hourson a singlegv
alkalinebanery.

• EASY READING - big, clear,high<;ontrast
3'12-digit LCD OspIay, a full0.5' high, readable
anyMlere.

• VALUE P,ACKED - Outstanding measurennent
capability and dependability.Outpertoors DC
tirne<:mstant meters,and evenbridgescosting
2 to 5 times as rruch.

• RELIABLE- warranteed for 2 full years.

MODEL 3010

Call For Our Price

• Ge nerates sine, square and triangle
wave forms

• Variable amplitude and fixed TTL square­
wave outputs

• 0 .1 Hz to 1MHz in six ranges

• Push button range and function selection

• Typical sine wave distortion under O.5l!o
from 0. 1Hz to 100kHz

• Variable DC offset for enginee ring

,~............ applications• veo exte rnal input for swee p-frequency
tests

AVAILABLE NOW
$8995

New Portable Digital Capacitance Meter

BJ.4@W' MODEL 820

Call For Our Price

$149

LX304 DIGITAL MULTIMETER

FAST,EASY, ~
ONE HAN D NEW
OPERATI ON

HICKOK

~_~ATAPRECISION
Model 938

0.1%, 31f2-Digit, LCD DIGITAL
CAPACITANCE

METER
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~I LEADE
• Non-Linear Systems '~_l:lATAPRECISION

Lights up. Sounds Off . Measures.
Identi f ies. Displays.

• A multipurpose, portable. transistor checke r
automatically better for laboratory , shop
and school.

• Checks transistors, FETs. diodes. good or bad
& in or out of circuit.

• Automatically tests a broad range of parameters
with simple, program on-o ff switches-no
confusing butto ns or lead changes .

• Automatically identifies Germanium or Silicon.
plus emitter base and co llector .

• LED display plus audible tone indicates
detective or good perfo rmance .

• Absolute meter readout of DC parameters.

MODEL

LTC-906

Automatic Transistor Checker

HICKOK 385X
SOOMHz COUNTER

Reg 49995

SUPER
SPECIAL

Model L80 ·520

30 MHz Dual Trace
Scope with Delay Line

List Price $ 1 100

$87995

High Sensitivi ty.

Wide Band width. ~--::..;:::.;;...:::=..~~:]~~
Singl e Shot Trigger. P-D-A CRT.
• 5mV sensitivity facilities accurate signal viewing from low level sources.

• Built-in delay line makes it easy to view the leading edge of a pulse.

• Single shot trigger (CH-1, CH-2) captures transient phenomena - no
guesswork, no "double-takes" .

Sing le Trace 15 MHz
Reg. price $34 9.

$299 95

Dual Trace 30MHz
Regular pr ice $598.

$499 95

30 MHz
15 MHz
15 MHz Portable
10 MHz
10 MHz
5 MHz

MS-15

Dual-Trace

Dual·Trace
Dual·Trace
Dual-Trace
Single-Trace
Single-Trace

1479
14n
1432
1476
1466
1405

THESE 1980 B&K OSCILLOSCOPES
ARE IN STOCK AND AVAILABLE '

FOR IMMEDIATE DELIVERY

Dual Trace 15 MHz
Reg. price $46 5.

$399 95

PORTABLE
)SCILLOSCOPES
IATTERY OPERATED

g Non-Linear Systems

CALL FOR OUR
EARLY BIRD SPECIAL LOW PRICE

Regular price $ 189

$159.95
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I agree to the above terms and grant
Radio-Electronics Magazine the right
to publish my idea. I declare that the
attached idea is my own original materi­
al and that its publication does not vio­
late any other copyright. I also declare
that this material had not been previ­
ously published.

Title of Idea

NEW IDEAS
This column is devoted to new ideas,

circuits, device applications, construc­
tion techniques, helpful hints, etc .

All published entries, upon publica­
tion, will earn $25 plus a Circuit Board
Holder, Standard Base and Tray Base
Mount from Panavise Products, Inc.
(See photo below.) Selections will be
made at the sole discretion of the edito ­
rial staff of Radio-Electronics.
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LED PEAKMETER

470K
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I WOULD LIKE TO SUBMIT MY LATEST I

project to your New Ideas column. I call
it the LED Peakmeter. It is a basic dot/
bar readout built around the new Nation-
al LM3914 display driver . The circuit
also includes a peak detector that imme­
diately drives the readout to any new
higher signal level and slowly lowers it
after the signal drops to zero. The readout
is a moving dot or expanding bar display.

The diagram shows one channel of the
stereo LED Peakmeter shown in the pho­
tograph. All parts are easily obtained and
layout is not at all critical. Although not
absolutely necessary, I suggest trying the

Mail your idea along with this coupon
to:

New Ideas
Radio-Electronics I

200 Park Ave. South
New York, NY 10003
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circuit on a solderless breadboard before
hand-wiring to check delay time and to
match components in a stereo unit.

I used a spare piece of perforated board
as a template to drill holes for the LED's
in the project box's plastic front. A bat­
tery holder with four "C" cells is
mounted on the back of the box.

The circuit has other possibilities. It
can be expanded for a longer bar readout
if desired. Tapping five or more LED
Peakmeters into a frequency equalizer or
series of audio filters should give a unique
result . Physical layout of the LED's can
also be changed to simulate the action of
regular VU meters .

The bottom LED of each peakmeter
remains on with no signal at the input,
thus providing a pilot light for the unit.­
Wm. J. Cikas

"So, we'd save 25 cents on the steak here.
Now, how about the drinks?"

Signature

Print Name

Street

City State

Date

ZIP
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BIG 2]1 /1
DISPLAY!
SOLID STATE

CLOCK/CALENDAR KIT
0101 Displays time of day, date or alternate between
both automatically. Maybeconnected to 8 ohm
speaker for alarmclock, Operates from 120 VAG 60 Hz.

$49.95 Walnut caseextra, $24.95

More information on new lit is available. Use the
Free Information Card inside the back cover

Perfect for the engineer, experimenter, or
serious amateur who needs a high quality tool
for detailed wiring projects. This versatile tool
strips the wire, then wraps it around the stake
or unwraps existing connections. PLUS-for
a limited time only we'll include, at no extra

0106 Displays either
hours and minutes,
monthand day, or

seconds. Requires only
, 2 mA of current while

ignition is off. Also
operates on 9V

battery. Mounts easily'if:" in compact two-inch
.' '" enclosure (Not inciuded)

14905N.E. 40th Street, R-3
Redmond. WA 98052 (206) 883-9200

CIRCLE 25 ON FREE INFORMATION CARD

6100 Indispensable aid
to digitai IC design.
2 pushbuttons,2 read­
outs,4 switch outputs,
8 LEOs, 2 generators,
2 counters, 5Vsupply pins.
Shown with GSC OT47S
Breadboard (not included)

..... ""' • ....- SEND FOR Add $2.50 per order
~_ FREE postage and handling.

fII!l.tJb~ 8-PAGE ~~
~P' '~.'" CATALOG ~~

~\'" PRII::Ca..
f!!!!!;I:1B ""'iiiiiiiiiiiiiiiiiiiiiiiiiiP

3 in 1 Wire Wrapping Handtool

Special Offer

piled on an equal-to or better-than basis. The first
part of the catalog contains an introduction and
description of device usage, as well as sections
on symbols and nomenclature, device descrip­
tions and index, specifications, case styles, etc.
The second half of the catalog contains the actual
listing of semiconductors with manufacturers'
numbers and replacement numbers side by side .
The price of the guide is $1.50.....:.WorkmanElec­
tronic Products, Inc., P.O. Box 3828, Sarasota,
FL 33578.

TOOL KIT CATALOG, Tool Kits and Test Equip­
ment, contains 27 pages of tool kits for the field
service repair and installation industry, as well as
special sections on medical electronics, instru­
mentation, computers, and test equipment. The
kits range from complex kits for repair of sophis­
ticated equipment to simple kits for production
lines. Also included is a test equipment section
that offers a large selection ranging from inex­
pensive analog meters, through compact DMM's,
to portable oscilloscopes. Order form is includ­
ed .-Electronic Tool Co., Claremont Ave.,
Thornwood, NY 10594. R-E

CIRCLE 143 ON FREE INFORMATION CARD

Circuit
Boards

Eurocards
PrototYIJfJ

BoaNts
Terminal Pins

Edge
Connectors

D.I.N.
Connectors

Card Frames
-Standard

Card Frames
-Custom

Card Frames
-Euro
Module

Systems
Card Handles

Card Guides
Plastic

Enclosures
Instrument

Cases
Accessories

Fan &
Blower Units

SEMICONDUCTOR REPLACEMENT GUIDE, No.
X78-2, provides 239 pages of carefully selected
and matched semiconductor replacement de­
vices and IC's . Cross-referencing has been com-

DMM SELECTION GUIDE is a full-color, 6-page
brochure describing the maker's complete line of
3'/.-digit DMM's. The brochure details features,
specifications and applications for all models;
specifications are written in standardized format
on one page . Also included is a description of a
solid-state temperature probe for use with analog
and digital multimeters, together with applica­
tions.-B&K-Precision, Dynascan Corp., 6460
W. Cortland St., Chicago, IL 60635.

CIRCLE 142 ON FREE INFORMATION CARD

MINIATURE JOYSTICK CATALOG, No. CATMJ
78, contains 16 illustrated pages of miniature joy­
st icks designed for laboratory, industrial or mili ­
tary applications. Includes full descriptions and a
list of environmental specifications for different
models plus detailed schematics.-Measure­
ment Systems, Inc., 121 Water St., Norwalk, CT
06854.
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service clinic

More on troubleshooting automatic brightness limiters.
JACK CARR, SERVICE EDITOR

LAST MONTH'S SERVICE CLINIC WAS DE­

voted to troubleshooting an ABL (Auto­
matic Brightness Limiter) circuit in a
Magnavox T-995-03 chassis . The symp­
tom was raster cutoff. Coincidences
abound in our business; not more than ten
days later, I came across a Sylvania E­
21-3 chassis that displayed exactly the
opposite symptoms.

The raster flared up to maximum
brightness and the breaker tripped. The
high-voltage shutdown circuit didn't
work. The high voltage was not increasing
but was instead being pulled down by the
current overload. The symptom was in­
termittent. On scene changes in the pro­
gram, it happe ned; turn the channel
selector from station to station and it also
happened. Apparently, the trou ble was
being triggered by a small transient.

Checking voltages and a bit of judi­
cious hammering on things got us no­
where. No bad solder joints, etc. I said
idly "This looks just like the last one, but

the symptoms are reversed!" At that
point I looked to the ABL circuit. This is
similar to the Magnavox in that the con­
tro l voltage is developed by sensing the
voltage drop across a small resisto r in the
high-voltage return circ uit. Figure I
shows the circuit; the sensing resistor is
R996, at the top of the schematic.

The voltage is clamped by a connection
to the +24 volt line. In normal opera tion,
the sensor voltage goes more negative
with rising beam -current. That bucks and
drops the voltage at the junction of R996
and R919 . The lower voltage causes diode
SC9 18 to turn on and apply the lowered
voltage to the base of Q900, the Black
Clamp Amplifier. (This transis tor con­
tro ls black level of the video, and thus
determines brig htness.) The change in
the collector voltage of Q900 varies the
base voltage of Q902, the Video AmplIfi­
er, and the direct coupling from here on
through the video amplifiers and outputs
reduces the beam current of the picture

tube. Now that's a somewhat simplified
explanation!

In this circuit as in Magnavox's circuit,
we have a voltage developed across a
resistor in the high-voltage return path.
As the beam current increases, this volt­
age should go more negative; it did not!
That point is screened on the board as BL.

The DC voltage on BL measured almost
+50 volts. (This voltage is not given on
any of the schematics we had. However,
you'll soon find out what it ought to be.)
When we monitored thi s point and
caused the fault to show up, the voltage
jumped to almos t +100 volts! The exces­
sive beam current was causing a change in
the voltage, but it was far too much and
the wrong polarity. Now we analyze!

The first suspect was diode SC996.
This checked OK . The 1.0 J.l.F/50V ca­
pacitor C996 was the next suspect. Odd
readings prompted us to replace it. Prob­
lem solved! Everything worked normally
and the DC voltage at BL dropped to
about + 10 volts. If I were you, I'd wrlte
this in on my schematic; it is on mine .
The +50-volt reading is a sure sign of
ser ious problems. After some discussion,
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NTS H TRAI GINVITES YOU TO EXPLORE MICROCOM UTERS,
DIGITAL SYSTEMS A MORE, WITH STATE-OF-THE-ART EOUIPMENT
YOU ASSEMBLE A KEER
Without question, microcomputers are the
state of the art in electronics. And NTS is the
only home study school that enables you to
train for this booming field by working with
your own production-model microcomputer.

We'll explain the principles of trouble­
shooting and testing your microcomputer and,
best of all, we'll show you how to
program it to do what you want.

You'll use a digital multimeter, a
digital logic probe and other
sophisticated testing
gear to learn how to
local ize problems
and solve
them.

We
believe
that training
on production­
model equipment,
rather than home-made learning devices,
makes home study more exciting and rele­
vant.That's why you'll find such gear in all14
of NTS's electronics programs.

For instance, to learn Color TV Servicing,
you'll build and keep the 25-inch (diagonal)
NTS/HEATH digital color TV.en

o In Audio Electronics, you'll be able to
~ assemble your own NTS/H EATH digital stereo
~ receiver with 70 watts per channel.
~ But no matter which program you choose,
6 NTS's Project Method of instruction helps you
is quickly acquire practical know-how.
<a:

68

Send for the fu II color cata log in the elec­
tronics area of your choice-discover all the
advantages of home study with NTS!

NTS also offers courses in Auto Mechanics,
Air Conditioning and Home Appliances. Check
card for more information.
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th e sub transistors weren' t quite able to
handl e the needed power output. Drive
th em off the linear part of curve and
that' s the reacti on. Radio Shack tra nsis­
to rs are pretty good fro m what I've
found.

PICTURE BENDING
Here 's some feed back for you: You

men tioned checking the AFC diode unit
on an R CA CTC-72 . Eventually, I did
this and found that both diod es were dif­
ferent in their forward resistanc e. Wh at
threw me was that the brightness contr ol
was affec ting th e bendi ng. A new and bal­
anced diode unit did th e trick .-John
Co nti, Texas City, TX. R-E

AC or DC
\
DC

Sheer magic from
the Wizard of VIZ

Manual ranging

bypass capacitor that I'd replaced had
more leakage than the old one/ A good
capacitor cured the problem, and now
everyone's happy.-M.C.B., Newport
News, VA.

Only VIZ bench DMM's tell so much for so little
LED WHAT

~

SUBSTITUTE TRANSISTORS
I needed vertical output transistors for

a Sears 528.43600. Set went out late Fri­
day evening. No parts available; so, I used
a pair of Radio Shack transistors.
Worked, but couldn't get linearity to set
up at all. Checked all parts found nothing.
Got two new SK-3054 RCA 's and put
these in and it worked. Question: Why?-
D. Y., Lexington, NC.

Crystal -ball answer: Most likely thing,

we came to the conclusion that C996 had
been leaking. That placed a shunt resis­
tance ac ross the remaini ng capacitance
and the shunt diode. So , excess ive current
caused the development of more voltage .
Th e shunt resisto r across the diode devel­
oped a positive voltage. Any other inter­
pretations will be welcomed and probably
ag reed with! At any rat e, whatever the
exact fault was, a replacement of C996
cured it.

Later , a curios ity check inspired a look
at the Sylvan ia service literat ure, espe­
ciall y th eir always -welco me Service
Notebook , fro m which Fig . 1 was taken.
A couple of similar cases turned up. In
one, the symptom was " raster cutoff."
Again the culprit was C99 6, but this time
it was open . (A s with an open input filter
capacitor in any DC power supply, the
voltage goes down .)

Of cou rse, there are quite a few things
that can cause this type of probl em . For
example, leakage in the black clamp tran­
sistor, video transisto r, or bad compo­
nents in th e low-level video circuitry. By
the way, the circuit and part numbers in
the E-21 chassis are the same in the E-20
chassis. So, if th is type of problem shows
up in a E-20 chassis, check C99 6 and
famil y. As we said before, if the problem
is loss of contro l of the brightness, scratch
around in the circuitry that's supposed to
be contro lling it. For exampl e, in this
chassis , not e that th e brightness-control
voltage is actua lly going through Q900 .
SO, any defe cts in this area can cause
problems. Keep your eyes open and look
at what's going on. R-E

These are all laboratory qua lity instrume nts for be nch or batte ry use. Suppl ied with
AC adapter, spare fuse and de luxe probes . Feat ures include:

• Accu racy 0.1% DCV • Fully sh ielded
• Full range hi or 10 power aga inst RFI

ohms, pushbutton se lectable • Voltage ranges from
• 10 amp AC or DC 0.1mV to 1000V AC & DC.

See your local VIZ distributor.
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WD-763 LCD display $265

WD-761 LED disp lay $255

VIZ Mfg . Co., 335 E. Price St., Philadelph ia, PA 19144
Over 70 te st instrume nts in the line

CIRCLE 58 ON FREE INFORMATION CARD

------ .~
~=-:::.---=--_. -- .-:-:--_~-

WD-762 LCD display $210

WD-760 LED display $199.95

'lIZ

HIGH-VOLTAGE PROBLEM
I checked everything you suggested on

high-voltage problems I had with a Zenith
model 25FC45, and it didn't help. A Zenith
technician told me to try chimging tuning
capacitor C229, even if it checked out OK.
The parts supplier said that this was cor­
rect and that there was a new improved
type to replace the original. I tried the
new capacitor and it worked/ I just
thought I'd pass this along, since it might
help others in the same fix.-Paul Schlie,
E. Northport, NY.

Th ank s, Paul. It should help a lot.

service
questions

ALWAYS CHECK NEW PARTS
I wrote in February 1979 asking about a

Zenith model 16Z8CSO with very lo w
screen-grid voltage on the 6LB6 hori­
zontal output tube. You suggested I
check to make sure that the plate of the
tube wasn't open, since an open plate can
cause this symptom.

Since you've advised technicians for
some time to recheck any parts we put in,
I did. And I found that the "new" screen
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SCHOOLS

Simulated TV Recep tion 4 .

I
/ 3.

Apt. City _

State _

NATIONAL

o Check if interested in G.!. information.
o Checkif interestedONLY in classroom training in Los Angeles.

Name -------- - - - Age _

Add ress _

TECHNICAL-TRADE TRAIN ING SINCE 1905
Resident and Home-Study Schools

4000 South FIgueroa St.. Los Angeles. cant 90037

NO OBLIGATION. NO SALE SMAN WILL CALL.
APPROVED FOR VETERAN TRA INING.

r .--•••• -- •••------------ - . .
NATIONAL TECHNICAL SCHOOLS I · ......"......

4000 South Figueroa Street. Dept. 206-030 :;"-'
Los Angeles. California 90037

Please rush FREE color catalog on course checked below

o MicroComputers/MicroProcessors :::::J Audio Electronics
o Communicati ons Electronics 0 Auto Mechanics
o Digit al Electronics .::J Air Conditioning
:::::J Color TV Servicing ':J Home Appliances

1. The NTS/Rockwell AIM 65
Microcomputer A single board unit

wi th on-board 20 column alphanumeric
printer and 20 character display. A 6502-based

uni t 4K RAM, expandab le. 2. The NTS/KIM-l
Microcomputer A single board unit with 6 digit

LED display and on-board 24 key hexadecimal
calcu lator-type keyboard. A 6502 based

microcomputer with 1K RAM, expandable .
3. The NTS/HEATH H-89 Microcomputer

feat ures f loppy disk storage, "smart"
video termi nal , two Z80 micro ­
processors, 16K RAM memory, expand­
able to 48K . 4 . The NTS/HEATH GR­
2001 Digital Color TV(25" diagonal)
features special ized AGC-SYNC muti ng,
f iltered color and new solid-state high
voltage tripler rect ifier.
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More information on new products is available. Use the
Free Information Card inside the back cover.

mor e. Model DMC-l measures 6.75 X 7.5 inc hes,
slopes fr om 1.5 to 3.25 inches deep, and weighs
11 ounces. Model DM-2 measures 5.5 X 6
inches, slopes from 1.5 to 3 inches deep, and

CIRCLE 153 ON FREE INFORMATION CARD

RMS AC current from 50-1 000 Hz and all DC
wavefo rms inclu ding SCR cir cuits. Unit comes
co mp lete with batteries, carrying case and acces­
sories. Price is $345.- Pacer Industries, Inc.,
704 E. Gra nd Ave ., Chippewa Falls, WI 54729 .

DESIGN-M AT E CASES, models DMC-l and
DM C-2, in blue plasti c, featu re a slope- fro nt, an
alum in um baseplate, and mounting screws.
Ava ilab le in oth er co lors for orders of 1000 or

CIRCLE 152 ON FREE INFORMATION CARD

system incorporates a high-gain vo ltage compar­
ato r with an accuracy of ± 10 mV, and can be
used to test Motorola, GE and RCA NiCad batter­
ies. Suggested ret ail pri ce: $209 .- Reliab le Mea­
surements Systems, Inc., 1947 N. MacD onald,
Mesa, AZ 85201 .

AMMETER, model 1800A, is an easy- to -o perate
unit that checks both AC and DC currents. It
reads from 1 to 800 amperes with an acc uracy of
1'/'%. Just c lamp th e lightweight tong around any
co nductor sm aller than 1'I. inches and read cur ­
rent on th e rem ot e digital displ ay. Reads true

CIRCLE 151 ON FREE INFORMATION CARD

charg ing it through a constant resist ive load and
monitoring th e elapsed tim e and vo ltage . The

NICAD DISCHARGE ANALYZER, Nicadalyzer,
rest or es and exten ds NiCad batte ry life via co n­
tr oll ed deep- discharge during testing . The Nicad­
alyzer measures the battery condition by dis-
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If co up on is missing, writ e
Heath Co ., Dept. 020-63 2,
Ben ton Har bo r. MI 49022

City State _

CL-724B

Name _

Address _

Send For FREE Catalog Today!
Send to: Heath Co. Dept. 020-632,
Benton Harbor, MI 49022

Send my fr ee Heathkit Catalog now.
I am not currently rece iving you r
cata log .

Find out in the latest
Heathkit Catalog. It 's fi lled
with exciting kits in every price
range , al l easy to assemble, all
at build-it-yourself savings.

Discover the fun you and you r
family can have building your
own home computer, stereo
system , color TV. Discover the

pride of saying , " I
built it myself. "
It's easier than
you think.

Send today for
your FREE Heath­
kit Catalog .

WBAr's NEW
INBOME
ELECrRONICS?

I
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outle t or ca r's cigarette light er. Unit has a gate
time of 1 second and a sens itivity of 30 rnv RMS
up to 30 M Hz. Timebase stability is 3 PPM from
68 °F to 86 °F. Comes complete with batteries,
antenna and test lead . Price is $90 .- Soar Elec­
tronic s, 200 13th Ave., Ronkonkoma, NY 11779.

load protect ion, switc hing for high or low pow er
resist ance measur em ent, auto -zero and auto ­
po larity , and have an accuracy of 0.1%. The dis-

DIGITAL MULTI M ETERS, a line of four 3 '/, digit
be nch inst rume nts , prov ide a choice of LED or
LCD disp lay and either m anual or autorange
selec t ion. The uni ts feat ure RF shieldin g, ove r-

for TV, audio and electronic equipmen t app lica ­
t ions. The semiconductors are avai lable from
nationwide distri butors.-PTS Electron ics, Inc. ,
5233 S. Highway 37 , Box 272, Bloomington, IN
47401 .

CIRCLE 154 ON FREE INFORMATION CA RD

MULTIFUNCTION FREQUENCY COUNTER,
model FC-84 1, is a 7-d igi t counter cove ring the
10 Hz to 50 MH z range. It features a ti lt -view
stand, 0.3-inch high LED readout, a switc h for
select ing the kHz or M Hz ranges. Supplied wit h 4
AA batt eri es, the counter can be plugged int o AC

we ighs 7 oun ces. Suggested retail prices : DMC- l ,
$8.75; DM- 2, $8.50.- Cont inental Specia lt ies
Corp., 70 Fult on Terr. , New Haven, CT 06509:

REPLACEMENT SEMICONDUCT ORS, a com­
plete line of ind ividually packaged replacement
components, incl udin g transistors, SCR 's , IC's,
d iodes, recti f iers, Zener di odes, etc ., is ava ilable

PanaVi se tilts, t u rns, rotates .
One quick tu rn of t he con trol
knob and yo u securely pos ition
yo ur work exact ly where yo u
wa nt it. Hold s firm ly bu t gent ly
t he mo st del icate electroni c
parts and P. C. boards .

Wheth er yo u're into building
hom e electron ics , troub le
shooti ng, or professiona I serv ­
ici ng ... yo u ' ll wonder how
yo u got a lo ng without thi s mod­
est ly priced 'ex tra hand. '

Mod el 396 Wide Op en in g Pan avise \
sho wn An in qen iou s variety o f othe r
Int er ch angeab le bases . holde rs and
accessories also av ailab le See yo ur
el ectroni c s d is tri bu to r. o r w rit e
fo r FREE broch ur e

~\IIsE~ePt . CE2 -- --- -- -

2850 29th St. , Lon g Beach. CA 90806

HOLDI!!
Anywhere you
want it. c->: --
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BUILD A
MASTERPIECE OF SOUND

,-f:C
";;J
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al. Kontsct Restorer will also provide protection
against wear through a lubricant coating left on
the spra yed surface. Available in a 6 ounce can at
a suggested retail price of $1.39 and in a 16
ounce can lit $:>~O -GhemtroniGlI,lnG, 681 Olel
Willets Path, Hauppauge, NY 11787. R-E

NEW PRODUCTS
continued from page 73

plays indicate the function as well as the value.
The models are designed for battery or AC oper­
ation, and a 6 VAC adaptor is supplied . All mea­
sure voltage from 0.1mV up to 1000V, ohms from
0.1 ohm to 20 megohms, and current from 0.1
micr oamp to 10 amps . Prices range from $199 to
$266_- VIZ Mfg. Co., 335 E. Price St. , Phila., PA
19144

CHEMICAL AEROSOLS Kontact Clean and Kon­
tact Restorer, are designed for cleaning all types
of contacts, switches and controls. Both remove
grease , dirt and oxidation and are safe for use on
painted and plated surfaces-even precious met-

We rs l Organs & Kits RE380
Dept. 2 1
14104 E. Fi reston e Blvd
Santa Fe Spr ings, CA 90670

e WERSI

We rSI Elec tr o ni c s, In c
Dept 21
1720 Hempstead Roa d
Lan caster. PA 17601

Enclosed is $6.00 for my Demo-Package (LP with
104-page color catalog.)

Name _

Address _

City State Zip _ _

percussion and sustain. wersi's famous
string orchestra and bass guitar. Exclu­
sive Sound Computer for 32-128 "One

Stop Sounds" (total organ presets) .
Transposer, And lots more.

Build your own masterpiece of
sound. No technical knowledge re­
quired . Just follow the clearly illus-

trated. easy t o understand instructions.
Step by step . Choose from at least 10
models. (Also factory assembled .)

Send $6.00 with coupon for your wersi
Demo-Package (LP with 104-page color
catalog) .

wers i has combined select features of
t he electronic musi c field , added its own
creations and years of research by top
engineers and musicians, to produce an
incomparable line of organs.

Space-age te chnology. True-to-life voic­
ing with fu ll drawbar system. Polyphonic

CIRCLE 64 ON FREE INFORMATION CARD

PTS ELECTRONICS, INC.
The O nly Name You Need To Know

P.O. Box 272 Blo om ington, IN 47402 812-824·933 1 IHTERNATlONAl CRYS TAL MFG. CO .• INC.
10 North l ee ()I(Iahoma eft'!. 0kJa 73102

ID[5[jiJjJI

FM·2400CH (meter only) ..... $690.49

RF crystals (with temperature
correction) $28.89ea.

RF crystals (less temperature
correction) $21.92ea.

IF crystals catalog price

Write for catalog

cies of the receiver between 5 MHz
and 40 MHz.

Frequency stability: :::.0005% from
+ 50" to + 104' F.

Frequency stability with built-in ther­
mometer and temperature corrected
charts: :::.00025% from + 25' to
+ 125' (.000125% special 450 MHz
crystals available).

• Tests Predetermined Frequen ­
cies 25 to 1000 MHz

Extended Range Covers 950
MHz Band
Pin Diode Attenuator for Full
Range Coverage as Signal
Generator

• Measures FM Deviation

CIRCLE 51 ON FREE INFORMATION CARD

INTERNATIONAL FM-2400CH

FREQUENCY METER FOR
TES'nNG MOBILE TRANSMlmRS

AND RECEIVERS
Portable' SolidSta1e • Rechargeable Batteries

The FM·2400CH provides an accu­
rate frequency standard for testing
and adjustment of mobile transmit­
ters and receivers at predetermined
frequencies.

The FM-24OOCH with its extended
range covers 25 to 1000 MHz.

The frequencies can be those of the
radio frequency channels of opera­
tion and/or the intermediate frequen-

Solid state component tester works in or out of
circuit. Simple hoo k-up to any standard
osc i lloscope. High, medium and low range
switch for matching the impedance of the
component being tested.
Dealer Net $54.95
See the Yellow Pages for the Stocking Distributor or
PTS Servlcenter Nearest You.

PTS
8001
Component
Analyzer

74

(f)

a
Z
o
a:
I­
a
UJ
...J
UJ
(,
o
«
a:



More information on stereo products is available. Use the
Free Information Card inside the back cover.

, )

DIRECT -DRIVE TURNTABLE , model PS-X60, is
an automa t ic turntabl e with a Lum inous Sensor
feature th at tr acks th e runou t reco rd gro oves

CIRCLE 131 ON FREE INFORMATION CARD

elect ro -op tically. The tu rntable has a brushless,
slotless motor , and speed is controll ed by a mag­
netic coat ing on th e oute r rim of the platt er and

by a quart z-crystal-referenced phase comparison
cir cuit . The tonearm measures 9'/. inch es and is
cali bra ted for height, tracking forc e and ant iska t­
ing ; the base contains a holder for an ext ra head­
shell. The model PS-X60measures 6'/, H X 18"/"
W X 16'/ " inches 0, and weighs 26 lb., 7 oz. It
retail s fo r $400.- Sony Corp. of America, 9 W.
57th St. , New York, NY 10019.

CONDENSER MICROPHONE, model 5MB1, fea­
tur es a 3-position low-frequency response switch
to pro vide flat response, a low-frequency rolloff
of 6 dB-per-octave below 100 Hz, or a cutoff of 18
dB-p er-octave below 80 Hz. The microphone also
has a built-in switchable 10-dB attenuator to pro­
tec t against overload. The model 5MBI oper ates
over a wide rang e of simplex power suppl ies
includin g the DIN 45-596 stand ard 12 volts and
48 vo lts. The uni t comes with a windscreen , swiv­
el adap ter and att enuator lock. Optional accesso­
ries availab le are the model PS-1 and model PS-2
simplex power supplies, a heavy-duty windscreen
(m ode l AB 1WS), a microphone adapter (model
A27M) and a 14- ft. mike stand (m odel SI5). The
model 5 MBI weighs 8 oz. and measures 8"/32
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inch es long. Suggested retail pr ices: the model
5MB1, $225; model PS-l, $105; model PS-2,
$126; model A81WS, $ 17; model A27M, $20. 10;
and model S15, $81.- Shure Brothers, Inc ., 222
Hartr ey Ave ., Evanston, IL 60204 .

CIRCLE 132 ON FREE INFORMATION CARD

CAR STEREO AMPLIFIERS, Linea r Power model
60A and model 40A, can be connected to the
spea ker outputs of any car stereo. The model
60A (shown) delivers 30 watts-per-channel mini­
mum RMS into 4 ohms , 20 Hz- 20 kHz with no
mo re than 0.25% (0.1% typical) THO. The model
40A deli vers 20 watts-per-channel min imum RMS

continued on page 76
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Pr·ceWithout sacrifice.
HITACHI \'-302 &\'-152
Put a provenHitachi dual-trace oscilloscope on your bench
for as littleas $695. Our V-152 15MHz model includes un­
precedented sensitivity (l mV/div.)...lOX sweep magnif­
ication...front panel XYoperation...trace rotation...Zaxis
input...and more. Need greater bandwidth? Our V·302
modelis the only30MHzdual-trace scopewithsignaldelay
line priced under $1000, with all the above features, to
make your testing operations fast, easy, and accurate.
Reliability is exceptional, too. (As you'd expect from a
manufacturer with over 20 years of experience "outseop­
ing" the competition.) So exceptional, in fact, that Hitachi
quality is backedby a 2-year warranty...the longest in the
industry. Whether you use it for teaching or repairs, for
video, audio, or computer testing, you can't find more
scope for your dollarthan at Hitachi. Writeformoredetails.

Hitachi...rne measure
of quallty
• V-152 15MHz Dual Trace $695*
• V·302 30 MHz Dual Trace $945*

"Probes included.

~!jJ!~£i!jJ
175Crossways Park West
Woodbury, NY11797
(516) 921-7200

:::11'1,
:::::::::::::1" ..
:::::::::::::::::::::::
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TV SOUND SYSTEM, model TE-500 /Simulcas­
ter, is des igned to plug directly into an amplifier.
There is no direct conn ect ion to the TV set . A

CIRCLE 135 ON FREE INFORMATION CARD

pick up is place d in close pro ximity to the TV set .
The unit featur es a built-in hi-fi IF amplifier detec-

CIRCLE 134 ON FREE INFORMATION CARD

switches hand le turn-on delay defeat and ste reo­
to -mono conversion. The rear pane l also contains
a chass is-to-ci rcuit ground strap to eliminate
ground loops. The unit weighs 57 Ibs. and has
optional fron t-panel handles. Suggested retail
pr ice : $1595 .-Crown International, Inc., 1718
W. Mishawaka Rd., Elkha rt , IN 46514 .

tem is air-cooled via a 2-speed built-in fan .
Fro nt-panel controls inc lude LED output-level

ind icators to display signa l levels and output sig­
nal distortion, such as clipping, high-frequ ency
overload, etc .; an amber standby light, an on/off
switch, and a level control. Thre e rear -panel

POWER AMPLIFIER, model SA2, is rated to
deli ver 220 walls-p er-channel minimum RMS into
8 ohms (350 walls-per-channel into 4 ohms) 20
Hz- 20 kHz, at less than 0.05% THO. Other spec i­
f ications include a slew rate of +30 volts per JJs;
damping factor, +700 DC to 400 Hz int o 8 ohms;
and a hum and no ise fac to r of 115 dB below rated
output, " A" -weighted. The two channels are sep­
arate with separate powe r sup plies, and the sys-

CIRCLE 133 ON FREE INFORMATIO N CARD

into 4 ohms, 20 Hz- 20 kHz with no more than
0.25% ma ximum (0. 12% typical) THO. Other am­
pl ifiers are also ava ilab le: the model 40 (20 walls­
per-channel minimum RMS) and the model 120
(60 walls-per-channe l minimum RMS) . Sug­
gested retail prices: model60A, $129.95; model
40A, $81.95; model 40, $79.95 ; model 120,
$199.95.- Shmegg Electronics, Inc., 81 15 Berg
St ., Roseville, CA 95678.

STEREO PRODUCTS
continued f rom page 75
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CB.AMATEUR or
COMMERCIAL
COMMUNICAn s

32 75 North B. Ave .
Kissimme e . Flo ri da 32 741

Clearly the choice of those
who know quality.

Mobi le or base station.
Whatever your needs, Hustler
has the quality for exceptional
mechanical and electrical
perform ance. The result of
unique engineering expertise
and innovation, respected
throughout the indust ry.
For outstanding antenna
qua lity, look to Hustler!
See your dealer or write:

Hustler has
the antenna you're
looking for!

O!!~g~~!!~!-GngTM
A new quarterly from the editors ofBYTE.

Become an onComputing reader. You will a useful and creative tool for business, educa-
find how to get started, what you will need, tion , laboratory work, home entertainment and
where to buy a computer and how to use it. other applications.

onComputing readers learn about the ca- onComputing is on sale at computer stores
pabilities of microcomputers in non-technical or available through subscription.
language. They fmd out how a computer can be

Postal Code

Nam e (p lease print)

State/Province/County

Street/Apartmen t Number

City

Slgn ature

Card Number Expiration _

onComputing Subscription Department, P.O. Box 307, Martinsville, NJ 08836

REGULAR subscription rate.
D U'B. 1 yr. (4 issues) @ $8.50 D Canada & Mexico 1 yr. (4 issuesj e $10 .00

FOREIGN (to expedite service, please remit in U.S. funds drawn on a U.S. bank.)
D Europe (and all other countries, except above) 1yr.@$12.00 - surface delivery
D Bill VISA D Bill Master Charge D Bill me (North America only)

•••••••••••••© on Com pu tin g, Inc . 1980

EVERY THREE MONTHS
onComputing will bring
the latest develop­
ments in the field of
personal computing:
use,applications,books,
selection- all in an
easy-to-read style .

I••••I••••••_ 7830 •
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tor and audi o preamp. It provides a frequency
response of 30 Hz-15 kHz, with an adjustable
output level of from 0 to 3 vol ts, and ope rates
from a 120-volt, 60-Hz power supp ly. The model
TE-500 measures 2'/, H X 9 W X 6 inches D, and
weighs 5 Ibs . Suggested retail pr ice: $129.95.­
Rhoades National Corp., 126 Volun teer Dr., Hen­
dersonv ille, TN 370 75.

SPEAKER SYSTEM, the Ohm I, is a five-speaker,
four-way syst em housed in a tapered floor enc lo­
sure. The system uses a phase-consistent cro ss­
over network with thre e separate level contr ols.

CIRCLE 136 ON FREE INFORMATION CARD

Frequency response is fr om 32 Hz to 21 kHz,
± 3.5 dB . The Ohm I featu res a 12-inch subwoof­
er with 8-layer voi ce coi l and separate input jack,
an 8-inch woofer for the 100 Hz- 2kH z range ; a
1'/'-inc II tweeter willi (l-Ilr. rr1 l1ynet ; li nd tW0 1­
inch supertweeters . The speaker enclosure is of
natural walnut veneer with a removab le gr ille. The
unit we ighs 99 Ibs., and has a suggested retail
price of $600 each.- Ohm Acoustics Corp., 241
Taaffe Place, Bro oklyn, NY 11205 .

CASSETTE DECKS model SC- 3300 and model
SC-3330 are designed for use with metal tape s.
They feature Direct-O-Malic front-loading and
have full logic control for their two motors-an
FG DC servo motor for the capstan and a DC
motor for the reels. The record /p layback head
uses a specia l alloy designed to prevent the mag ­
netic saturation that may occur usi ng metal
tapes. The ferrite erase head has a double gap

j':~ijmij ~:~
- -''- - - -.::=-.- - ',i-' .;J- - -- - , .• . .. ', \. or

~. 0 : ... ;;.;.:.;' . '. :'" _ . ,
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and an erasure factor of 70 db . 16-segment LED
peak-leve l displays create bar-graph arrays fo r
both channels, and a tension holdback device
keeps FM modulation and wow-and-f1utter to a
minimum. Other features are memory rewind,
auto play, and auto repeat.

The decks have a three-pos ition bias and EQ
select or switches for metal, chromium , and nor ­
mal tapes. Frequ ency response is 20 to 17,000 Hz
for metal tape and 20 to 16,000 Hz for chromium
dioxide. Dolby noise reduct ion giv es a signal-to­
noise ratio of 69 dB . The SC3330 (shown) is fin­
ished in matt e black with detachab le handl es
suitable for rack mounting, whil e the SC-3300 is
finished in brush ed aluminum in a simulated wal­
nut case . Suggested retail price for both mod els
is $420.- Sansui Electronics Corp., 1250 Valley
Brook Ave., Lyndhurst, NJ 07071 . R-E

BE SWITCHED
EXCLUSIVE SHELDAHL
~H® KIT

Yours for only $10.00
Put your imagination and a scissors to
work to make the switch you want.
Modify the .030 thick, non-tactile panel
into a water/dust resistant switching
module. Kit includes desig n guidelines,
inst ruc tio ns, membrane swi tc hing
panel, flexcircuit connector, press-on
nomenclature and RFQ checklist.

© 1980Sheldahl . Inc.r------------------------- ,
See your local distributor, or order by mail. I
Please send me __ 16 key kit(s) 0 short to ground 0 cross point I

__ 9 key kit(s) 0 short to ground 0 cross point
I enclose $10 in check or money order for each kit order.

NAME -:- _

ADDRESS _

CITY STATE ZIP _

[Ij
Mail to:
Sheldahl Inc .

.fifl Sheldahl Electri cal Products Division
P.O. Box 170
Northfield . MN 55057

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

Theylookexpensive.
They sound expensive.

But they':re notbecauseyou
buildthemyoursel_'t._

r--- ._--~

I The Magnificent Schober Electronic Organs. I
Imagine the pride and joy of owning one of the world's great organs.And for up to
50% less than an instrument of comparable sound and quality. Schober organ

I kits come in 5 different styles and sizes to fit your musical taste and budget. I
Mail this coupon today for free information.

I The Schober Organ Corp., Dept. RE-90 I
43 West 61st Street, New York, NY 10023
o Send me free catalog.

I Name I~
~~ ~

I City State Zip - I ~L..:: ~ ~
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110 IC TIMER PROJECTS, by Jules H. Gilder. Hayden Book Co., Inc .,
Rochelle Park, NJ 07662. 115 pp. 5'/. X 9 in . Softcover. $5.25.

This sourcebook provides an in-depth look at app licat ions for the 555
timer IC. Design ideas for interesting and usefu l circuits are included that
can be applied to rea l life . Among the eight chapters are included descrip­
tions of the basic modes and operations of the IC timer and its applications
as a monostable multivibrator and in astable circu its , its use in logic devices,
in automotive applications, plus many more. Schematic diagrams accompa­
ly the text.

COLOR TELEVISION: THEORY AND TROUBLESHOOTING, by Stan Pren ­
t iss. Prentice-Hall, Inc., Englewood Cliffs, NJ 07632. 370pp. 7 X 9'It in .
Hardcover. $16.95.

The reader is presented with a solid foundation in color TV, both the
theory and detailed t roubleshooting techniques which will make it possible
for him or her to handle problems relating to a wide range of TV models,
from the very earliest designs to the newest ones on the market.

Antenna installat ion and replacement is covered. as well as transmission

AN INTRODUCTION TO PERSONAL AND BUSINESS COMPUTING, by
Rodnay Zaks. Sybex, Inc., 2020 Milvia St ., Berkeley, CA 94704. 245 pp. 5'It
X 8'/, in. Soflcover $6.95.

This practical int roduction to microcomputer technology does not requ ire
a technical or electronic background. It provides a detailed introduction to
the concepts, peripherals and techniques of microcomputers. The fi rst three
chapters deal with system basics, how to use them, and how they work;
Chapter 7 exam ines business computing; Chapter 9 deals with peripheral
devices. Among the other topics covered are system costs, different types of
units, plus problems occurring in business computer usage. Severa l
appendixes and an index are included in the back of the book.

Kleps 1

Kleps 40

Kleps 30

Kleps 10 - 20

Test probes designed by your needs- Push to seize, push
to release (all Kleps spring loaded),
K1eps 10. Boathook clamp-grips wires, lugs, terminals,
Accepts banana plug or bare wire lead. 43/4" long.
K1 eps2 0.Same, but 7" long.
Kleps 30. Completely flexible. Forked-tongue gripper. Ac­
cepts banana plug or bare lead. 6" long.
Kleps 40. Completely flexible. 3-segment automatic collet
firmly grips wire ends, PC-board terminals, connector pins.
Accepts banana plug or plain wire. 61/'1'" long.
Kleps 1. Economy Kleps for light line work (not lab quality).
Meshing claws.41/2" long.
Pruf 10. Versatile test prod. Solder connection . Molded
phenolic. Doubles as scribing tool. "Bunch" pin fits banana
jack. Phone ti p. 5112" long.

Clever Kleps

Write for complete catalog of - test probes, plugs, sockets,
co n nect~s, earphones, headsets, miniature components.
~ A vailable thro ugh your local"te distributor, or write to :

.- RVE INDUSTRIES INC.
, N c u .~ 129 Spencer Place, Mamaroneck, N.Y. 10543

Tn Canada: Rye Industries (Canada) Ltd .
CIRCLE 40 ON FREE INFO RMATIO N CARD
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Kleps 1

Kleps 40

Kleps 30

IUeps 10 - 20

Kleps 40

Test probes designed by your needs - Push to seize, push
to release (al l Kleps spring loaded).
Kleps 10. Boathook clamp ' gr ips wires, lugs, t erminals.
Accepts banana plug or bare wire lead. 4¥.! " long.
Kleps 20. Same, but 7" long.
Kleps 30. Completely flexibl e. Forked-tongue gripper. Ac­
cept s banana plug or bare lead. 6" long.
Kleps 40. Complete ly f lexib le. 3-segment automat ic coll et
firm ly grips wi re ends, PC-board termina ls, connector pins.
Accepts banana plug or plain wire . 61/4" long.
Kleps 1. Economy Kleps for light line work (not lab quality).
Meshing claws. 4112" long.
Pruf 10. Versatil e test prod. Solder connecti on. Molded
phenolic . Doubles as scribing tool. " Bunch" pin fits banana
jack. Phone tip . 5112" long.

Clever Kleps

Writ e for complete catalog of - test probes, plugs, sockets,
connec~s, earphones, headsets, miniature components.
~ A vailable through your local"!e distributor, or write to:

.- RVE INDUSTRIES INC.
O N D U.~ 129 Spencer Pl ace, Mam aroneck, N.Y. 10543

In Canada: Rye Industries (Canada) Ltd .
CIRCLE 40 ON FREE INFORMATION CARD

PHASELOCK TEC HNIQUES (2nd Edition), by Floyd M, Gardner. Wiley­
Interscience, a d ivision of John Wiley & Sons , 605 Third Avenue, New
York, NY 10016. 285 pp. 6'/ . X 9';' in. Hardcover. $18.50.

Rewritt en and updated, th e fir st portion of this second editio n reviews the
fundamentals of phase-locked -loops and discuss es the basic problems con­
fronting design ers. That is followed by a discussion of the practical aspects
of circuits and an outline of pro cedures for determining phase- locked- loop
parameters.

The balance of the book deals with engineering descriptions and analyses '
of phase-locked-loop applicat ions. SUbjects covered include phase-locked
modulators and demo dulators, synthesizers, rece ivers, t ransponders, osc il­
lator stabilizers , and da ta synch ronizers. For pract icing engineers, syste m
engineers, design engineer s, and equipment users who need to und erstand
th e operat ion of their equip ment . .R-E

lines, with ca ref ul notes as to what they will and won't do for reception.
Specifi c infor mation on remote-control-device circuitry, and the most com­
mon malfunctions relating to it , is given. The author gives detail ed informa­
ti on on major manufacturers' designs.

Specia l att ent ion is given to powe r supplies, as well as a discussion of
power tr ansformers . After the fin al chapter, dealing with microprocessors
and their probable future as well as presen t role, there are 25 pages of
questions and answers , relat ing to each chapter.

MOST OFTEN ASKED QUESTIONS AND ANSWERS ABOUT AMATEUR
RADIO , by Leo G. Sands and Jo seph L. Lynch. Hayden Book Company,
Inc., 50 Essex St. , Rochelle Park, NJ. 07662. 111pp. 5'/. X 8'/ . in. Softcover ;
$5.95.

This boo k has 10 sections, and is dir ected toward the person who would
like to become an amateur radio operato r. Each of those sect ions covers th e
most-needed information for th e beginner in its subject area. The sections
are as follows:

1: Amateur Licen ses; 2: Communications Operations; 3: Frequency
Bands ; 4: The Build-or-Buy Decisions; 5: Diagrams; 6: Transmitters; 7:
Receivers; 8: An tenn a Syst ems and Prop agation ; 9: Microphones, and 10:
Proj ects for Exper imen ters . There are also four appendices: A: Glossa ry; B:
International Q-Signals; C: Study Guide for Element 2 Examinations for
Novice Class Amateur Radi o Operator License, and D: Location of Federal
Communications Commission Field Installation s.

The text is presented in the fo rm of clear, brief questions and concise
replies. There are many diagr ams and some pho tos in addition to the special
section exp laining how to read various kinds of diagrams-block, schemat­
ic, and pictorial.

© 1980Texas InstrumentsIncorporated
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$19.95

Fifty Years
of

Innovation

~

State Zip _

IN C O RPOR AT ED

City .

RE-380

TEXAS INSTRUMENTS

o LCB3311 Understanding Digital Electronics $3.95
265 pages. Thespringboardfor a look
into the fascinatingworid of today's
electronic logicdevices, circuitsand
systems.

o LCB4023 Understanding Microprocessors S4.95
288pages. For thenewcomer to
microprocessors. Whatthey are, what
they doand howthey work.

o LCB3321 Understanding CalculatorMath S3.95
224 pages. Unlocksthe real powerof
your handheld calculator-loaded with
practicalapplications.

Addsalestax, except AK, DE, MT, NH, OR.

Address _

o LCW8161 BasicElectricityandDCCircuits
1026 pages. Buildingblocks for a
thoroughworking knowledge of
DC circuits.

o LCB3361 Understanding Solid-StateElectronics $3.95
270 pages- New3rd edition.
Individualizedapproach for learning
microelectronic basics.

Mail check or money order to Texas Instru­
ments, P.O. Box 3640, MIS 84, Dallas,
Texas 75285.

Orders in Continental U.S. shipped pr epaid.
Foreign orders: Prepaid in U.S. dollars only.
Include shipping costs.

Prices subject to change without notice.

Name _

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

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

This book
tells you
how.
And why.

Understanding Microprocessors.
From th e Texas Instrument s

Learn ing Center. 288 pages. $4.95.

Learn quickly and easily about the explosive impact microprocessors have
had on electro nics technology.

How th e "miracle chip" wor ks to make th ose things you use everyday ­
calculators, appliances, microwave ovens, ster eos, tv, automobiles - even
toys and games - do the remarkable things they do.

Understanding Microprocessors is the latest addit ion to th e Texas Instru­
ments Understanding Series '." All TI Understanding Series books are
ideal for those who want to learn about today's technology - without
having to devote years to the study.

Written in bright, clear, down-to-earth language, and fully illustrated,
you'll find these books to be invaluable tools for your personal entry into the
microelect ronics revolution. See coupon for all details.

This chip
changed _
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EQUIPMENT REPORTS
continued f rom page 32

cente red on a pr int ed-circui t board mounted to
the temp erat ure-controllin g pot entiometer.
T he entire circuit is fused , with the fuse car­
tr idge readil y accessible from th e back panel of
th e console.

Th e console is both handsome and rugged . A
wrap -around black wrinkle cabinet is accented
by a white panel with a bake d-enamel finish.
Four rubber feet und er the cont rol console
provides no-slip mount ing as well as scratch
and mar prevention. Th e console is heavy
enough (approximately two pounds) to provide
a reliabl e anchor for the soldering iron .

A n assortment of tip styles is available,
depend ing upon th e ap plication of the iron. All
tips are mad e from pure iron and are pre­
tinn ed . Th e heatin g element is at zero potenti al
to avoid any possibility of current loops
betwe en the iron and control console (or cir­
cuitry, assuming proper grounding prec autions
have been tak en).

The pur e iron tip wets easily with solder,
and can tolerat e a wide varie ty of fluxes.
Excessively high temperature and extre mely
caust ic fluxes are not recommended, however .
This combination will inevita bly take its toll in
solde ring tips!

For those of us who have taken for gra nted
th at a solde ring iron must be clumsy, requi res
a long time to heat up, and must be set down
on an improvised holder , the T-7 offers a
refreshin g sur pr ise. Th e T-7 is designed to be
held like a pencil and fits snugly and com for ta­
bly. Because of th e low mass of th e element
:mCl tip (less than one ounce') , the balance is
not tiri ng. The power cord to the iro n is ext ra
flexible, lightweight , and thin. It is hardly
not iceabl e while maneuvering the soldering
iron. T he handl e of the T-7 iro n is made of
nylon , and seems impervious to th e heat from
the tip. M uch of thi s cool comfort is afforded
by the heat- sink baffle mounted ju st bet ween
the fingertips and the soldering iron tip. A
side-mounted cradle securely anchors th e sol­
derin g iron betwe en soldering applications. A
rem ovable tip-clea ner houses a replaceable
sponge to wipe the soldering tip whe n neces­
sary . Th e cradle is well ventilated, accounting
for th e cool opera tion of the control console.

We found th e T-7 to offer advantages of
both batt ery-operat ed ligh tweight s and cord­
powered heavyweigh ts. Like the batt ery-pow­
ere d irons, the T-7 is extremely maneuv erable
even th ough it has an attached cor d. Like th e
cord-operated unit s, it doesn't have a limit ed
operation al life before rec harge is necessary.
Thus, the T-7 is capable of long-t erm, tireless
operat ion at optimum performa nce .

Heat-up time is about one minu te. In our
tu rn-o n test, we switched the control console
on, advancing the temperat ure control to about
midrange. Within one minute the tip easily
melted thi n-gau ge rosin-core solder. Advanc­
ing the te mperature control, we foun d the tem­
perature to respond almost imm ediat ely.

The Mic ro-Soldering Statio n cools down
qu ickly. It packs away very com pactly, and the
high-qualit y power cords should endure con­
siderable foldi ng.

Th e T-7 Micro-So lder ing S tat ion from
A mer ican Beauty reflects th e pro fessional ism
of thought fu l design . We liked the unit , and
would recommend it for continuous produc­
tion -line applicat ions as well as serio us bench
applications. The model T-7 Micro-Soldering
station lists for $86. R-E

• CB
• CBstandard
• 2 meter
• Scanners
• Amateur Bands
• General
Comm unicat ion easy
• Industry to
• Marine VHF charge
• Micro processor crystals

HIGH STABILITY
CRYSTALSFOR
FREQUENCY (\v

OR TIME ---fUlSL

USE THE BEST
BUY
JAN CRYSTALS..
Send 10c for our latest catalog.
Write or phone for more details .

Jan Crystals

II
2400 Crystal Drive
Ft. Myers, Florida 33907

._ • _ all phones (813) 936-2397

I I

Mod el

Transistor Analyzer 212
Fa ctory Wired & Tes ted - $35.98

Ea s y-to-As s e mble Kit - $23.97

CIRCLE 21 ON FREE INFORMATION CARD

Now you can pinpoint defective transistors and their
circuit troubles speedily with a single. feature-packed in­
strument instead of a costly elaborate set-up. Perform­
ance-proven by thousands! Checks all transistor types. hi
or low power. for DC current gain (beta) to 200 in
3 ranges . and leakage . .

Universal test socket accepts all base configurations.
Identifies NPN or PNP transistors. Dynamically tests all
transistors (oscillator check) and AF , IF . RF circuits.

No external power needed. Measures DCcurrents to
80 maoComplete with test leads, instruction manual and
transistor listing.

Write for FR EEcatalog of the world-famous
EMCline of test instruments.

in your Electronics Career through

Name: _

Addres s:' _

Cit y : State :__ Zip: _
___ Dept. 3-R, 1020 W. Wilshire
..__Electronlcs Ok la. City, OK 73 116

~-----------------------~CIRCLE 46 ON FREE INFORMATION CAR D

Put Professional Kn ow le d g e and a

( ) Send the 8750 kit , $399.00 enc losed .
( ) Send the 8750 assemb led, $499 enclosed.
( ) TELL ME MORE, send the 8750 Assembly &

Using manual, $10 enclosed .
( ) Send FREE Cata log.

HOME
STUDY

by correspondence, while continu ing yo ur
present j o b . No commuti ng t o cla ss. S tudy
at your own pace. Learn fro m comp lete a nd
explicit lesso n materials, wit h ad d itiona l
assistance from our ho me -st udy ins tr uc to rs .
Advance as fast as you wish, but take a ll
t he time you need to master ea ch to pic.

The Grantham elec tronics degree p ro ­
g ram begins with basics , leads first to th e
A.S.E .T. degree, a nd then to th e B.S. E.T .
degree . O ur free bullet in gives complete
detai ls of th e progr a m itself, t he d egrees
awarded , th e req uirements fo r ea ch d egree,

~ and how to enro ll. (We are located at 2500
z S . LaCie nega BI., Los A nge les, Ca lir) Wri te
~ t o our mai ling address shown below for
tl Bulle tin R-SO

~ Grantha m College of Engineering
6 P . O. Box 35499
Ci Los Angeles, Californ ia 90035
~ Worldw ide Career Training thru Hom e S tudy
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CLASSIFIED COMMERCIAL RATE (for firms or individu als off ering commercial products or ser­
vices ). $1.50 per word (no ch arge for zip code) . . . minimum 15 words.
NONCOMMERCIAL RATE (for individuals who want to buy or sell personal item s) 85¢ per word .. .
no minimum.
ONL Y FIRST WORD AND NAME set in bold caps. Additional bold face (not available as all caps) at
10¢ per word. Payment must accompany all ads exce pt those placed by accred ited advertisi ng
agenc ies. 5% discount for 6 issues. 10% for 12 issues within one year , if paid in advance. All copy
subject to pu bli sher' s approval. Advert isements using P.O. Box address wi ll not be accepted until
advertiser sup plies publisher wit h per manent add ress and phone number. Copy to be in our hands on
the 26th of the th ird month preced ing th e date of the issue (i.a., August issue closes May 26). When
normal clos ing date fall s on Saturday, Sunday, or a holid ay, issue closes on preced ing working
day.

SATELLITE TV
FOR THE HOME

Our receiver lets you get
over 75 channels of televl·
slon directly from earth­
OIbIling cable TV satellites!:
HBO, Showtlme, super sta- '
lions, sports and movies
from around the wortd.

(PLEASE PRINT EACH WORD SEPARATELY,IN BLOCK LETTERS.)

Radio-Electronics, 200 Par k Avenue South, N.Y., N.Y. 10003

To run your own cl assified ad, put on e word on each of the lin es below and send this form along with your check
for $1.50 per word (minimum 15 words) to:

BUSINESS OPPORTUNITIES

WHOLESALE, bearc at sca nners, C.B.s, stereos,
speakers , to p bra nds Fuzzbus ter , Cob ra Presi­
dent, Pion eer, Jenseen, Regencey. $3 .00 brin gs
catalog pr ice list to: T & D Associates, North Sid e
Square, Paris , IL 61944

NEW tax loopholes discovered. Everyon e eligible.
Unique ideas. Free facts. ULC , Box 359 BC,
Clar kston, GA 30021

Sick of Network TV?
~ Buy Complete or
rJ~_ Build our kit and save!

Our 24-channel receiver provides "studio quality"
TV reception. Easy to Install! Ultra low power eon­
sumptlon! Brilliant color! Works anywllere! FCC
licensing no longer required. Order fodayl

Complete details covered In our Home Earth Sta­
tion manual. Send$7.95 today(refundableagainstany
purchase), or call:

24-hour C.O.D. Hotline
(305) 869·4283

SPACECOAST RESEARCH
Dept. T, P.O . Box442, Altamonte Springs, FL 32701

MECHANICALLY incli ned individuals desirin g
own ersh ip of Small Electronics Manufacturing
Business-with out investm ent. Wr ite:BUSINESS­
ES, 92- R, Brighton 11th , Bro oklyn, NY 11235

BECOME a semiconductor distributor fu ll or part
time. Here is a rare opportunity to engage yours elf
with one of Ame rica 's leading suppliers of original
Japanese semiconductors and exact replace­
ment parts. Sell directly to retail outle ts, repair
shops, serv ice technician s and manuf acturers.
Complete product line , backed up by a 40 mill ion
doll ar inventory, priced to sell up to 50% lower
th an the lead ing rep lacem ent line. All product s
guaranteed. No investment requ ired . Live wires
only. Write to : NEW-TONE ELECTRONICS IN­
TERNATIONAL, P.O. Box 1739, Bloomfield, NJ
07003

Special Category: $10

SATELLITE TELEVISION

LNA ' PCB 2-stage Birk ill desig n as in July " 79"
CATJ, Cooper manual $ 15.00 . NORMAN GIL­
LASPIE, 2225 Sha ro n Road , #224- 1, Men lo
Park , CA 94025

EDUCATION & INSTRUCTION

RECEIVE secret satell ite te levision. Complete
plans $25.00, information $4.40. TELE- TEC, 8688
Royal Drive, Noblesville, IN 46060

TELEPHONE bugged? Don't be Watergated!
Countermeasures brochure $1.00. NEGEYE LA­
BORATORIES, Bo x 547-RE, Pennsboro, WV
264 15

UNIVERSITY degr ees by mail! Bache lors , Mas ­
ter s, Ph'D 's ... Free revealing details. COUN­
SELING, Box 3 17-RE3, Tust in, CA 92680

BROADCASTING! Start your own rad io station at
home, schoo l, church! Become a OJ! Free infor­
mation. "BROADCASTING", Box 130-F3, Para­
di se, CA 95969

,: t

TRS-80

Protect Your life , Home, Business, Auto, etc.
• Our catalog shows how. Install your own
alarm systems and devices and seve SSSS. We
offer FR EE write-in engineering service .

FREE CATALOG '···:::~~:::.::~ •.".t~,""'·

GRAPHIC EQUALIZER

ORDER FORM
PLEASE INDICATE in which category of classified advert ising you wish you r ad to
appear. For special headings, there is a surcharge of $10.

) Plans/Kits () Bu siness Opportunities () For Sale
) Educationllnstruction () Wanted ()

REAL tim e c loc k fo r Level I includes sof tware on
cassette with do cum ent ation $25. Inter-connect­
ing ca ble $ 12. DANCE, 27 Nect ar Lane , Levit­
town, PA 19054

TWELVE bands/ channel $100 kit . st ill ava ilable;
see May 1978 R/ E cover story or wr ite: SYMMET­
RIC SOUND SYSTEMS, 912 Kno bcone Place,
Dept. R, Loveland , CO 80537

1

6

11

16

21

26

31

2

7

12

17

22

27

32

3

8

13

18

23

28

33

4

9

14

19

24

29

34

5

10

15

20

25

30

35

Manufacturing, aviation. computer tech­
nology. comm unications , TV and radio
broadcasting.. .even sales and mar keting

r/I"\,J~~rzwll;',Jl ...all dependonelectronics specialistsfor
many of their basic requi rements. And
now you can get the same home-study

<tri training system used by some of the
t; country's biggest corporations for tbeir

own employees. Everything explained in
easy-to-understand lessons with plenty of
pictures and drawings. Get free facts
without obligation.Nosalesman "ill call.
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~ ... specialists in CCTV
AT~h and computer monitors!

Video monitors - color" BIW - TVCameras,
kits, parts ~ plans - Vlde~t~RF modulators
- Free cata og. Phone or write . (402) 987-3111
IHE BroadWay Dakota Cily, HE. 68131

WANTED
MARCHANT mechanic al calculato r Mod el 10MR ,
$100.00. LEONARD WOODALL, 3811 Dempst er ,
Dallas, TX 7521 1

INVENTIONS
FREE inf orm ation on offe ring your invention for
sale. KESSLER SALES CORPORATION, C-313,
Fremont, OH 43420

FOR SALE
RADIO & TV tubes 36¢ each. One year guaran­
tee d. Plus many unusual elect ro nic barg ains.
Free catalog . CORNELL, 42 17-E University, San
Diego , Calif . 92 105

SC ANNER/ monit or accessories-kits and facto­
ry asse mbled. Free cat alog. CAP RI ELECTRON­
ICS , Rout e lR, Canon, GA 30520

FREE cata log , IC's, LED' s, semi's, parts . CORO­
NET ELECTRONICS, 649A Notre Dame W., Mon­
t real , Que., Canad a H3C lH8. U.S. inquiries.

RECONDITIONED test equipment. $1.00 for cat­
alo g. JAMES WALTER TEST EQUIPMENT, 2697
Nickel, San Pablo, CA 948 06

HAMS, CBe rs, SWLs-eight character morse-A­
word morse cod e reader ; RTTY reader. Decode s
sign als off th e air. Send for detai ls. MICROCRAFT
CORPORATION, Box 513R, Thiensville, WI 53092
1-414-241-81 44.

PICTU RE TUB E MACHINE
We buy and sell NEW and USED CRT
rebu i ldin g m achin e r y . C OM PL ETE
TRAININ G, Buy with CONFIDENCE from
th e ORIG INAL MFGR .
For comp lete detaus send name . addr ess.
II p 10

LAKESI DE INDUSTR IEC;
40 71 'N . Elst on Avenue
Ch icago , Ill . 606 18
Pho ne: 3 12-583 -656 5

OSI challenger 1P-Sup erboard 11 90-p age step-by­
ste p programming manu al, $5.95 + $ 1.00 P&H,
TIS, Box 92 1RE, Los Alamos, NM 87544

SATELLITE Television-movies, sports, etc. Build '
or buy you r ow n Ear th Station. Send $3.00 for
inform at ion . SATELLITE TELEVISION, Box 140,
Oxford, NY 13830

TEST equipment , new and used . Cata log $ 1.00.
PTI, Box 8756, Whit e Bear Lake, MN 55 110

39 " OVERALL

AMAZING ELECTRONIC PROJECTS and PRODUCTS:
Lasers Supe r Powered. Burning, Cutting. Rifle. Pistol.
Pocket. See in Dark - Shotgun Directi onal Mike­
Unscr ambl ers- Glant Tesla - $t unwand- TV Disrupt­
er-Energy Prod uc ing, Surveillance, Detect ion. Elec­
trifyi ng, Ultr asoni c. CB, Auto and Mech. Devices. Hun­
dreds More-All New Plus INFO UNLTD PARTS SER­
VICE. Catalog $1. Informat ion Unlimited, Depl. R8 Bo x
716 Amherst , N.H. 03031 .

RESISTORS ';'W, 'I.W , 5% CF .03¢ each. Any val­
ue mix. Sen d for free information. JR INDUS­
TRIES, 5834-C Swancreek, Toledo, OH 43614

SAVE up to 50% on name brand test equipment.
Free cat alog and price list. SALEN ELECTRON­
ICS, Box 82-M, Skokie, IL 60077

NEGATIVE ion gen erators and accesso ries (as­
sembled /kits). Details - $1 .00. GOLDEN ENTER­
PRISES, Box 1282 , Glend ale, AZ 853 11

"THE Intelligence Library" Techni cal sec rets .
Books on Electronic Surveillance, Lock-Pick- ,
ing, Demolitions, Covert Sciences, etc . One do l­
lar . (re fu ndable): MENTOR PUBLICATIONS,
Dept . Z, 135- 53 Nor the rn Blvd ., Flushing, NY
11354

VIDEO tapes, movies, equipment, lowest pri ces,
free pri ce list. VTR, Box 234 , Hera ld, CA 956 38

HARD to find old radio and T.V. tu bes. Large
inven tory. MERIT ELECTRONICS, Seco nd
Street , Wall kill , NY 12589

CARBIDE drills- Numbers 68 (.03 1"), 65 (.035")
62 (.038" ), 60 (.040") , and 58 (.042") . All 1/8-inch
shank . New . Two for $7 .95. Each additio nal
drill - $3.70 . Postpaid. CM CIRCUITS, 22 Maple
Avenu e, Lackawann a, NY 142 18

" SECRET Registr y of U.S. Governm ent Radi o
Frequ encies (25 to 470 MHz}." Book shows
3,800 + frequ enc ies: FBI, FCC, Treasury, Bord er,
Immi gr ation, Secret Serv ice, Custo ms, NASA,
mil ita ry, more . $4.95 pp d., CRB RESEARCH, Box
56-RE, Commack, NY 11725

Higb PoW~rt!f!!~~~!~!~p~~

29
t ra nsfor m ers we h ave ever so ld . It ha s 6 h e avy du ty wind-

95 RARE tn gs , a nd a dual tapped primary . It h a s iso lation wi nding

F N rat ed at ov er 6 3 0 V A . plus 5 other windings . Pr oper se lec-
I D! tion of the primary taps will all o w the va r io u s se con d ary

D elta No. 6 9 9 6 R b~l~~~~s ~~ ~i 5"'(;:e~3~YV~t~~~y putll~egYh~~~:-n~rie~\~
series or par a lle l. All out put voltages may be redu ced hal f i f t he primar y win dings

$ 100 iii:ri~acit~~~ :~n~~:~~s~r~ilrt\~~grt~ts5fleo~fbie'ir~~:?;;:;~:' dLf:t:aeaer~srhoe~~~~d
Va lue volt ag e s. T hese currents a re e xtr e m el y con servative . We h a ve dra wn as much as

25 % more , st ill ke e p ing w it h our own ra ti ngs, W t. 39 Ibs. 61h" x 5 Vz" x 7 Vz"

3 - 15V @ 4 .5 Amps 5 - 1 5 V @ 5 .0 Amps For co m p u t e r s , high pow er amp s,
4 - l tV @ 1 .75 Amps 6 -- 15 V (§l 5 . 0 Amps lab su p p lies , b ench sup p lie s, et c.

r
I
1

AM .FM .MU LT I,S S100 STEREO
_"i";~ AUTO RADIO

. \.It -FM - ConvertYour Car IntoAConcertHall! .~ .II· t ''\/ ·
S TER EO M ONO

AUTOMATIC RADIO

Sc ("(mdar y
1 - 1 15V @ 5.5 A m p s

. 2 - 3 2V @ 1 .4 A m p s

A~ci~~~NTdCEleetronieRille. 38 5 Pump t o cock ! Pulling t rigger fires i t -giving an audibl e soundl" and m ak ing contact t hr u the 2-wire cab l e. H as compartment
. made t o h old 9V b atter & a coupl e o f caps that charge u &

WIg; West EACH then di sch ar ge t h ru t h e l ead s.. . .l en s in muzzle . We do not g ave
oes speci fic info.... but it's a t errific start f or crea t in g games; can

"Electronic" No. 601 04R be u sed b y the kids .. . .i t 's h ar mless. Limited Qu antitylPLASTIC

h 'JW 1/ ill Oll r an:a. Iw rth t 'dSft '''' .\f,Jss. o r .W Eff / lt· tl l N. I/. vi sit Oll r retail dt 7 Oll kldJld S t . • •'t ltl l",elm r.)'..\1~lSi .

Record telephoneconversationsinyour
office or home. Connects between any
cassette or tape recorder and your
telephone or telephone LINE. Starts
automatically when phoneisanswered.
Recordsboth sidesof p/lone conversation.
Stops recorder when phone is hung up.
Thisdeviceis nolanansweringservice.

Supe r Powerful

Wireless Mic
10times morepowerful thanothermics.
Transmits up to 'I. mile to any FM radio.
Easy toassemble kit. 15V battery(not i ncl l ."!IIII~""'1II!!I
Colt (305) 725-1000 or oond $18.95. Sl .00 shipp ing per Item
to USI Corp., P.O. Box RE ·2052, M.lboum_, FL 32901.
COD'. ace_pI.Forcatalog of transmitters. voice scramblers
andother specialty items. enclose $2.00to US! Corp.

ELECTRONIC MUSIC
ELECTRONIC music and home recording in
Polyph ony magazine. Advanced applications , in­
terviews, projects , computer music . Samp le,
$ 1.50. SUbscrip ti on (6 issues), $8 US/ $10 foreign.
POLYPHONY, Box R203 05 , Okla. City, OK
73 156.

Eac h
$ 7 .9 5

5 .95
7.95
9 .9 5
5 .9 5
5 .9 5

T ype Ohms Watts Ma gnet Mt~ , Ct rs .
Ova l 8 10 2-"".." R d . 6 112 x 4 1,~"

Round 8 3 2-3 /8" 5-5/8
Round 4 &< 8 1 2 3 " Rd . 3·7/8
Rou n d 4 &< 8 1 2 3-\'2" Rd . 3-7 /8
Ov al 8 10 2-5 /8"Sq. 51,{. x 3"
O val 8 10 2~3 /8"Rd 5 1,4 x 3"

H igh cc mptta n ce stere o speakers

NEWS ITEM! -- Auto ste r e o ha s be com e as sophis ti ­
ca ted as home hi-It - a n d nea rl y as expensive. You
can sp end $3 00 for sim ple components-which m eans
stereo can b e out of r each for many folks and 2nd

~f::i ~ft&~~ew~:;:c~a~~er~?aS~l~i sit~rom{o~ooUn&a~
m e r e ' 1 9. 9 5 a t D elta . Th e ra d ios ar e designed fo r
small mterior o f yo u r car that h as the com b ination
o f the hard plast ic a nd so ft u p hols te re d su rface s. It
is t he pe r fec t radio for a to p- sounding s te re o system .

Si ze
9 x6
6
5_
5 _

4 x6
4 x 6..

Quality Speakers g:~~ ,~';t
For Above Radios - Surplus Prices B::03,03

RR

0 6 0 0 '4R
0 6 0 0 11 R
0 6 0 0 2 6 R

(j)
o
Z
o
a:
~o
W
...J
Wo
o
~
a:
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Num ber ' 30lup Numbe r JO & up Number 3O&UP Number 3O&up Number 3O&up Num ber aoa cc Number aoa ce Number 3O&up Num ber '3O& up Num ber 3O& up

AN l36 2:10 BA30' ,:10 HAl l56 150 I.A3JOO t 60 lM3Q65 , 00 STKOOOO 0:10 5 T1<430 ":10 TA7 129 ' :10 TA72 14 4-40 UPCI025H '90
A':I03 ' :10 BA3 12 ' 50 HA1 196 230 lA330 ' , 60 lMJ067 3 00 STK0Q39 .90 5 TK43 3 430 TA7 130 90 TB A641 3:10 UPClO26H , 90
A':1OO 240 8 "313 '''0 HAl 19 7 , 90 lA3350 13' 1..1.430 70 '''0 STKOO<O 0:10 STK4 35 430 TAT1 36 , 40 TB ABC()S 200 UPC l152H .40
A':1OO 4 50 BA318 , 50 HAll99 360 LA 4030P , 60 LM3071 , 00 5 TKOO50 0 60 STK 43 7 7eo TAT 13 7 2:10 TB A81 0 5H ' 30 UPC 1154 H , 90
AN210 200 BA~1 4 :10 HA1:203 , eo LA4 031 P , 60 LM 30 75 , 00 5T KOQ55 790 5 TK439 7 60 TAT 139 , :10 TB A8 20 5 2 :10 U PCl1 5"H t 90
AN 2 1l 21 O BAll l 1A , 7> HA l 306 W , eo lA4032P , 70 l "' 3089 , 00 5 TI<00 59 860 5TK441 " eo TAT 1040 ' 50 TC508QP 460 UPCll 5e H , 90
AN 21 4 ,.. BAS 21 , 90 HAl 30 8 3 :10 LA 40501P , ' 0 lM3 !101l , 40 STKOO6Q 9 90 5 TI<443 '"0 TA 7142 3 00 TC5081 P 270 UPC 118 1H 3:10
AN 2 17 , 00 BA532 4 30 HA l 309 4 :10 LA 41 00 t as M5 100 P ' :10 5 TKOOM 1040 5TI<457 9 eo TAT 145 3 :10 TC5062P 3 10 UPCl1 8 2H 3 :10
AN234 4 60 CX07> 3 60 HA1313 360 lA4101 t as M511 2P o eo 5 TKOO7D "60 5TK45 9 ' 0 50 TA7 146 31 0 TOA20 20 7:10 UPCll85 3 ..
AN236 490 cxoss • eo HA131.. 3 60 LA4 102 ,,, M511 5P 0 :10 5 TKOO75 "50 5 TI<461 "eo TA7148 3 00 UAl03A ee UPCl380 0 ..
AN239 4eo cxroo 900 HA 131& 240 LA4220 21O M5134P 2 60 STKOO8Q "eo STI<463 ' 3 50 TA71"'9 300 UPC 16C 200 UP0658C 000
AN2..a 240 CXl01G 760 HA 1318P 340 LA4400 t eo M51 42P . 30 STKQ105 1390 TA.roW 1760 TA 7150 340 UPC20C 210
AN2'" 1 21O ex-ec 790 HA 13 19 290 1.M430 21O ).,I5 152l 90 5 T1<0177 '000 TA-l00WA 3440 TA 7151 .00 UPC23C 240
AN245 4 :10 CXl04A 7 .. HA 1322 230 lO1110 ,:10 l,,45155P 340 5TI<0 11 360 TA-2fXJW 49 70 TAl 152 170 UPC2'7C 2:10
AN2"'6 4 40 CX 13 1A 900 HA 1325 2:10 lO3OO' , eo M5 19 2P 3 60 5TI<013 800 TA7027 240 TA71!>4 4 60 UPC:19C .30
AN2'" 7 240 CX l33A 900 HA'338 3:10 l 03 120 00 M5340P 00 5 T1<01'" 7:10 TA 7()4 5 200 TA7 15& 2eo UPClOC 300
AN252 200 CX I34A 9eo HA 1339P 230 l 03 141 , 40 M5 1171l , 60 5 TI<015 300 TA70 54 200 TA 7157 2eo UPC4 8C 300
AN253 2:10 cxrae 980 HA l 34 2A 230 l 03 150 ' 40 M5 118 2L 200 5TI<01 6 4 00 TA7~5 2" TA7158 3:10 UPC48C 3 00
AH200 2 10 CX l36A 9eo HAl 33 9 A 2 30 LM320H5 90 M5 1512 290 5 1K020 490 TAlDeO eo TA 7159 , eo UPC81 C 000
A'264 200 CX 137 A 900 HAl 366W 2 30 LM 3 24 00 M51 51 3L , 90 5 TK02 4 'eo TA 7oo1 AP ' :10 TAl1 7S 1 eo UPC1 5 7A 2 90

I
AN2 71 2 eo CXl 38 9 90 HAl 366WR 230 LM ::'40 80 M51 51 5L 490 5 TK025 '00 TAroo2P ' :10 TA 7178 4 00 UPC5 54 t 00
AN2 72 4 :10 CX 13'J 9 00 HAl 368w 3 00 LM 377 360 1.151521 , 30 5 TK027 9eo TAr063P eo TA7 200 '00 UPC!:>5H , 30
AN214 ' 40 CX14 1 990 HA1 3e6WA 3 90 LM 3 78N 2:10 1.183705 240 5 TK032 8:10 TA70604P 80 TA 7201 , 00 U""',. 4 90
ANU5 3 eo CX145 9 90 ' HA 13 77 4 eo l "'38O 200 1.183 710 3:10 ST><036 ,,:10 TA7066 P 70 TA 720 2 240 UPC>66H 80

I
AN277 ' :10 ex-ec 990 HAl38 9 2 40 LM 38 1N 21O NE 556 240 STK040 9eo TA 70 70 P , 60 TA7 203 240 UPC570 ':10
AN2.. 7eo CX157 .eo HA'406 200 LM38 7 , 90 NE 54 5B 050 5 TK0043 900 TA T0 72 P 260 TA7 204 ' 80 UPC571C 0:10
A'''' . eo cxree .eo lA111 1 90 l M!)55 90 Pl-L01A 3:10 S TK050 1450 TA 70 7&P 3:10 TAl205 , 60 UP(;572C 3:10
AN313 2 90 CX172 "50 lAl201 90 LMT03A , 00 PlL0 2A ':10 5 TK054 840 TA7Q89 P t 90 TA T20 T 260 UP(;573C 200
AN3 15 t eo cxrae '0:10 LA, 230 210 lM741 '0 s-eow 14 60 STK058 840 TA 70'»2P ':10 TAT208 260 UP(;575C2 , 40
AN328 3:10 0 1.411 t 00 LA 12..a , as LMl303 , 00 s-<nw 1760 STK058 10 eo TAToo 3P 340 TA72Q9AP 300 UP(;576H 290
AN331 440 OM3 1 t 00 lAl353 250 l Ml3Q.4 , 00 5-100wA 3440 STK070 24 50 TAT1 0 2P 3:10 TA72 11 250 UPC577H 11 0
AN J..42 3 eo OM32 3eo LA.1366N 240 l Ml305 , 00 So:lOOW 49 70 5 TI<075 040 TA 7104 230 TA 7212 250 UP(;5 78 8eo
ANJ.43 2eo 0 ... ... , 00 l A l 36 7 240 LM1037 , 00 SI· 101OG 060 5 TKQ77 14 60 TA 711J6 3:10 TA72 15 4 40 UPC58 7C2 200
A''''''' 2:10 ""'84 090 l A1 369 290 LM 13 10 " 00 51·10 20 G " eo 5 TK07 8 ' 3 50 TA 7108 , 00 TA 7217 3:10 U~!)C 200
AN374 2 60 HA 1137 , 90 lA3 '3O eo LM14!)8 , :10 51·103QG 17 eo 5 TI<.082 13 eo TA 710'» '00 TAT222 360 UI'C>96C 2:10
A'38O o eo HA1 138 1 90 lA3 '50 , eo LMl 800 , 00 5 1 .1~ 2460 STKQ84 9 90 TAT l 20 90 TA7300 t eo UPC 1001 H
AN T14!) 4 :10 HAl149 360 LA31 55 , eo LM 2111 , 00 5 TKOO25 4eo STK086 '0 90 TA71 22 AP 90 TA7 30 2 140 UPC1006H 410
AN 71 50 340 HA1 151 12' lA3:1O' , eo l"'3064 260 5TKOO29 490 5 TK4QS 4 90 TA 7124 , :10 TA7310 ' :10 UPC1 0 2QH , 90

Original Japanese Semiconductors for Audio, TV & C.B.
We also have hun dr eds of ot he r se miconducfors not listed here . Write for our
fr e e zo -oaqo catalog or receive it f ree w ith each order.

Minimum order of 10.

2.4
Sanyo

Specifications Application Replaces PriceNumber

C1308K VcBo 1500V Hori- Most horizontal
2.45lc 7A. zontal output t ransi sto rs

Pc50W o utput includ ing C1358.
TQ. 3 Cll72. C1172B.
Case 0 350 Eq uiv . to

ECG 238

0613 VcBo l 00V Hlg h- Replaces mos t .80Ic 6A. power TQ. 220 case
Pc40W aud io N PN audi o out-

o utput puts Equiv, to
TQ.220 ECG 196
case

B633 VcBo l00V Hi gh- Most TQ. 220 .90lc 6A . power case PNP audio
Pc 40 W aud io o utputs
Equi v to o ut put Equi v. to
ECG 19 7 TQ. 22 0 ECG 19 7

Case .

0733 VcBo 180V High- Most TQ.3 NPN 2.45rc 12A. power audio outputs.
Pc l00W o u tput Including

TQ. 3 G-l079. Cl080.
Case . 0 118 . 0425.

0426.03 71 .
021 7. Equi v . to
ECG 280

B697 VcBo 180 V Hig h- Most TQ. 3 . PN P 2.50
lc 12A. power audio o utputs
Pc1 00W output Equi v. to

TQ.3 ECG 281
case.

foryou to PASS UP!
AGe Style Fuses
(10 to 99) 12~ each

Also check our low prices on SHURE c artridges.

Audio
Technica
Cartridge

AT Number Our Number Price

AT10 AT1110 $6.95
AT11E AT1111E 9.90
AT12XE AT1112XE 19.90
AT13E AT1113 E 24.80

2SC1308K Sanyo
Horizontal Output Transistor
Equivalent to ECG 238

Our huge buy of popular
fuses makes the pnces too good
GMA (F Type) Fuses
(10 to 99) 18~ each (100 up) 14~ each
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Invest ment unn ecessar y. knowledge not re­
quired . sales handled by professionals . Ideal
ho me bu sine ss. Wr ite today for fa ct s'
Postcard will do. Barta-RE-A, Box 248,
Walnut Creek, CA 94597.

HIGHLY
PROFITABLE

ELECTRONIC
ONE-MAN
FACTORY

PLANS & KITS
ELECTRONICS co mpleted kits. No wir ing. FM
mic . VU met er. Touch control sw itch. Pro gr am­
mable mus ic bloc k. Wheel fortune game. Etc .
Save up to 50%. Wr ite for free catal og today.
Postc ard wi ll do. SUPERTRONICS INC., 39 Bow ­
ery , Box 88, New York , NY 1000 2

BOOST CB/HAM modulat ion/ range. Free infor­
mation-pius plans/k its catalog. " SKIPPER" ,
Box 130-F3, Paradise, CA 95969

ELECTRONIC organ kits . The ultim ate design.
Sou nds like a pipe organ. Build it to sell or build it
to keep. Models for churches, homes, clubs, pizza
parlors. Send $1.00 for demo record and cata log.
DEVTRONIX, Dept. 70, 610 1 Warehouse Way,
Sacramento, CA 958 26

PRINTED circuit boards from sketch or art wo rk .
Kit projects. Free deta ils . DANOCINTHS INC .,
Box 261, Westland, MI 48185

'II• • MtHI I1 71$ .Wl l I $7 9S '1I• • ID lII " S"
o.r.. Mo<Ml I HIS.• ! ) • lIoo•• ~. ...d"' ,

e ....".."m.••
,II(III 'M

~ FREE CATALOG show. I IG SAVING S On

• • - " : • U1C111Olo11CS • Ii IU'IUI • AU"" snnills • T1l1' lIc.IS • 'U Ill '1
• • 1111IO(101("" • "At JIIOIOt1i • WIIKIlU • sun m.. IIfSTI" .. U'U

• • !;l Iil(UlOti • (O llll'UUOrs • M10UUllCS ' POWil l CoOU' WHlllln
" . • POWEI ,tA'ITS • ("IIIU('l S"UllltCo • T.. ' AUl *" • Ill.... ' OUItS

Surplus Center Box 82209-RE Lincoln,He. 68501

NEGATIVE ion generators, build one yourself
with easy-to-get parts and save 50% to 75%.
Inclu des ozone check . Plans $5.00. LUNATRIX,
Box 89 1, Yuca ipa, CA 92399

0
+ A .rnencon

Heart
~ Association

WE'RE FIGHTING FOR YOUR LIFE

SPEAKERS. Save 50%. Build your own speaker
syste m. " Free ca ta log" wr ite: MC GEE RADIO;
RE 1901 , Mc Gee Street , Kansas Cil y, MO 64108

PLANS: PCB layout for sou nd activated light with
dimmer pr ojec t fro m R-E's January new ideas
sect ion $5.00, eng ineeri ng design console fo r TI's
new SN 76488 complex sou nd generator $10.00,
ci rcuit d isplays BCD on LED bargraph $5.00.
HOLMES, 15841 Redland s St. , Westminster, CA
92683

TEMPERATURE Ad apter for DPM . Selectable °C
or of . Kit $39.00. Assem bled $69.00. Plans $5.00.
TEMPRACONTROL, P.O. Box 188, Lee's Sum ­
mit, MO 64063

POWER supply, regul ated kit, limited supply 5V-l
to 3 amps out , 110V/ 220V in. all part s in sche­
matic, supplied exce pt PC board and bleeder
lamp. $11.50/unit , plu s $2 .00 shipping and han­
dling, 6% California tax. SHOCK CO., P.O. Box
4332 , Vellajo , CA 94590

CB/HAM Circularly polarized beam ante nna.
Plans $4.00. Free catalog-plans/kits. PANAXIS,
Box 130-F3, Parad ise, CA 95969

PROJECTION TV.. . . Conv ert your TV 10 pro ­
ject 7 fo ot picture. Results equal to $2,500 pro­
jector. Tot al cost less than $20.00. Plans & lens
'$ 16.00. Illustr ated info rmation free. MA CRO­
COMGF, Washington Crossing , PA 18977

$1.00

TolalPrice Ea.Description

d 9 VDC HORN

l!~
'/? i?'~' XM-808 59

11' '\(1',..,-r~~i.U~l:~:ter 4
~ - :y." Deep

A -Loud and
Pentrati ng Reg.~

-wt. V. lb.

TRI MPOT CONTROLS

W
~ YC-320 9

/ /' .~ Reg.
I (~ -Hum ~9 4

Balance
Controls Pkg of 10

-WI. 'h lb. •

24 VOLT SOLENOID
. ~... ~5< ',; ;'0 •
,:'" '\ SW-873 4

".s;, ,, 1v. x ¥OX .... 9
- Sty les May Vary ' R""ftOK
- 'h Travel -WI, 'h lb. ego~

o IAllK AIIUICAIlO

-. . ...

ADDRESS

STATE
Qty. Slk. •

CITY

a-TRACK TAPES CASSETTE TAPES
40-MINUTES ~ 50-MINUTES

- 694 -J~ml~·794Reg~ ~~"'U9
• TA.907 ~ Reg. ...I"'" TA-879

-Quality Reproduction -180 Minutes ,of Recording Time
-Length For Recording Some LP's, etc. . -Less Than 1C Per Minute
-Erased-Not Used -Shpg. wt. 'h lb . -Music or Voice -Wt. 'h lb.

3 X 5" PM SPEAKER

594

MINI HOBBY MOTORS

~~~69¢
~~~i~ MO-333

-For Toys, Projects, etc. R se>
-3-6 VDC -Shpg. wt. 'h lb. ego~

JUMBO L.E.D.'S

1Ii1
GREEN 69itT. PL-235 4

• ORANGE
PL-249h~ .'V-lOrnA 5 PAK

-Ga llium Phosphide -Wt. v. lb. Reg.~

(f)

oz
o
a:
f­o
LU
-.J
LU
(,
o
-c
a:
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''0."»00
»00

2695.
89~

895.
525
795.

1150
809 .
735
185.

109 5.

e Pn S 1 1:
1J P n S T 20
l fo P.., S T n
18 F n S T J ~

Xl P "S T 3 J
.. : P " 5 1 J~
oN P,n 5 T J'
ltl P,,,S T J9
J O I>" S T 6 J

NAKED PC BOARD SALE
Z·&QCPU IItM' Clll. 5 J495
ao&OA CPU . .. 30495
81< S,,!C RAM (logosl 1 1 95
16K St,te RAM 11114) 2Sl95
3 2K Sl , toe RAM 1211-t) 49 95
F"lOcoY VO(Tllrtle lll 3 995
CAII.lle 110 (Tllrbe~1 2995
8K EQlOl"l!2708) "21 g 5
1702 Eprc m Boarcl 30 OC'
27oen716 EprOl"l (1!~1 30495
210&/27 16 EQlorn M' t.lC! 3000
RNl Il..... Cioc~ • 3.95
ACPPr(llo BdOMCon" 1 2 795
Vector saoo p,.010 22 .20
\lector a&03 11 SIOC MB 19 ',l5
ACP Exl.raoe, ...,(;or,,, IS 9 5
V,deo Inleo1.ce lSS MI 3195
Pll'll 'leClnt. rfll: . ISSJ,l1 2 795
13 5101MCl I ~e'Board !WMCI 32 95
9Slol~Board M'MC) 2995
8Siol t.lotMe-<le~.1 30495

SOCKETS

1~ : :: ~~ ~::' i~
' 8 p.,...~' , .... 38
' 8 P" v, w 60
1'C P n \·.. ..., go
~J. P... ,' . "', 9~

;;'J P." ,·( \, .. 8:'>
18 P,n ....W ll !>
J O P>t> \', \ ';lJ ll

P, ~ ...V.r1~r . ..
TV·l V<\eo ln te rfllce
McrOWe<le, .
M&RM.oOullllor

TV INTERFACES

16 p,,, S 550
40 p,,, S10 2!l

S038 Func l,enGen 395
MC4 0 24 \l CO 245
l M566 ....CO 1.75
l(R1 20 (i Fun ct. on Ger>e' at o, 5 25

CONNECTORS

FLOPPY DISK I/O
171 1-<)18 ·& ... ....,JIOl::P'I' 2' 95
..Ptl37 2 Nt<: FlOQOy -t9 01$
1161 [bl ' rl (tPPI 29 9 !1
17 91 Dual Flooov )i,95

CTS DIPSWITCHES
CTS~ 51 15 CTS:?Q6·8 S1 ss
CTS2O&5 Sl 75 CTS206-9 Sl 95
~S175 CTS2O&-10S195
CTS206-1 51 75

TEXTOOL ZERO
INSERTION FORCE
SOCKETS

WAVEFORM
GENERATORS

IPSI 1620 Ol3 b1e RD 3295.
Anade)!; DP8<XXl 99 5.
c.nl ronc s Meo p., 595.
~ntronics Mocro 5,1 595.
Soroe to 120 995.
Telelype Mode l 43 1349.
H,PIOIPlotte r lOBS.
HIPIo IOlQltiler 795.
Intertube II 895 .
SOL 20

2.95
2395.

SAlE
990 .
89S
795.

1395
5-475.
1559

SPECIAL PURCHASE
(while supply lasts)

21 L0 2·4 (450 ns.) 99 M K 38 70 (prog rammed)
21L02 -2(25O ns.) 1.15 1.50
TMS 40 60 (pullouts) AM 90 60 (4K RAM )

.. .. . . .. . .. ..... . 1.9 5 3 .95
P8251 Int el. 4 .95 27S08 (32 x 8) 1.95
FCM 7001 Clock 5.50 75 49 2 75
MM5311 Clock 4.50 8080ACPU 2/ 9 .95
MM 53 14 Clock 3.95 27 16 Epro m 2/49. 9 5
MM 2 114 N 4.49 764 77 Sound 2/7 .50
80 85 17.95 16K Ram s 200 ns.

.. ... . .. . 100/ 6.9 5 ea.

I NonCE: WE 00 CUSTOMPROMPROGRAMMING I
COMPUTERSPECIALS
LIST

Apple II Plus w/16 K 1195
PET 2OQ"'6N 995
Exldy Sorcererw/8K 89 5.
Compucolor II w/8K 1495
Cromemco Sys III 658 5.
Honzon I w132K 1849
TEl P1206 w/32K

dUll l lIoppy & CAT
(1 avail.) 4995.

Pascal Mlcroengme 299 5.

1·1. 2$-99 100
21l01 -t~, 130 1 15 115
2 1L0125()n\ 159 \ 55 145
2 102 125 115 1 \0
1 11 1 3 15 36S 355
2112 ·1 2 9 5 285 265
2 10 1.1 290 2 70 2 !)5
2 1 1 . l·2~. 1295 1095 9 95
21l.l·3OOt'l. 8 95 795 6.'
2114L-45Oft.. 7.50 I>75 •.7.
404. 1.04 1 3OOt'l. 9 9~ 8 75 195
4044/4041 4 5Ofta . 7!>O 675 4. 75
EI,ll,442OOA 9 75 8 T!) 795
[1"Il,4440 2 1 9 5 715 6 2 5
[ 1"Il,44804 12 50 11 50 995
~ 'O lC E 1 9~ 19~ 7 2~

"pd 4 10 ,4 2'OO' 1 0 9~ 1025 92~
Al,l091 ..Qj .. l 10 ',l ~ 1 02~ ~2 5

....... [)91 3Qr3 1 12 9 5 ' 1 ',l ~ 10 2 5
f SC ..ec ..f,416l'. CC O 0 ... $ 18 9~ ( llC"
' 10 ' 1 9 5 1 7~ ' H
P21:' 51',lJolo 2:" 4 5 " . 1 7 9 5 7 J S 725
E~l"'.lCMOS 7 9 !l 7 9 5 7 25
~llS 1K<1CI"IOS 7 9 5 795 7 1 5
74S18964t: '11'l1l'" 395 315 2 50
S15 5VO ", ' Ra", 21 ',l5
2147lO¥il'Po.o. r4KCtlllC 1. 9 5 1'

CHARGE COUPLED DEVICES
16 K CC O ' F,"l to",. Ofle-<ed Fll,rchld .60 ceo
16K ". . ...O....lnow, you Ul" e.~',..... nl .. '1~ CCO
lK~"OIo<;Jy ~t II 'ea 1<)t1~D! . (I' ce 17 ~. A(Ip'Cll'
lo(l11 "'Ole ....1Xl',.d .. . ! I'Ie.c"o,de ' O~n!oly l.... ,ledl

S18.115eoch (reg . 43,001

DISPLAYS/OPTO/LED'S
* 7 g a .....,. * CALC * CLOC KS *
Ol 704 ICCl. OL 707 tCA.l300'" Red 99
FNO 3 51 tCC) 35r Red . 9 9

~~g~~~.~=: . : ::::: ..:.:: L..- ....J
FNO 800(803 ICC! 800" Red 1.75
FN0 S07 18 10 lC,AJ8Ol:T Red .. 1.15
)(AN 30 6 2 .500" Gte.n 1.1 5
HP5OfI2·7731 lCAl .JOO" Red .. . ..•• ,9 9
9 Olg.t Bobb le!M,n! Calc. O'sp lay , •. •..•... ...• .99
9 Olg ,t Pllnllpl.~ O,.pl ay .• 00 ' 99
9 Olg,t Fl...or. sce nl .JOO· . 99
MA100 3 12V Auto Cloc k Mod ule . .. i • .• •
Beze l lOt MA100J wIRed F,lte l 4 9 5
t.4Al00 2A LEO 12 hr. Clocll MocM • . . . . . . . . l0,95
* H.X DISPLAYS * .NeOMD DISPLAYS *
tl f'lJOf!.t'fJ4tll'l.a HfIAlde!:,m.1 .. re a »
HP 5082·7300 Red Nym.nc . .. 14 9 5:::t:: N'u~WiC :';lioo;c :::::::::::•...::::.U~
TIL 308 Numbe r w/ LoglC 8 .95
TIL 3C)g Numbe r w!Loge.. .. 8 .Sl5
TIL 3 11 H.xad.e>mal 12 .95
MAN 2A 320" Re-d Alphll·Num e 'e 5 95
MAN, OA 270 · Red Alct1..Num eN; . . 895

Mic Nlproc ...... Timeb• ••• TV a.l'l'la
Freq u ency PrIC. Frequ.nc y Pnc:e
1 O'.l " l 5~ 8~ 6 0 l.Hll 5 -t ,)5
1843:> 4 ') 5 614.. 4',l5
2 0M"1 .. es £ 5 5 :16 495
:' Ol M"l 195 100M " l 4 95
2 0971 ~2MHl $d5 13 0 M i'll 4 9 $
24~ ltoMHl 585 ' J 31 8 18 495
J 5 1 q5A ~ ,",Hl 1:>0 180,",Hl 495
J CI ,lt< l Jl 9 5 la 4 J2 " Hl 595
J 1943 0 4 '-'H l ' 95 20 0 Mi'l l 495
J 'l 151OMH: 5 ',l5 12 118-1MHt 595
$ OJ.li"ll 4 ',l5 2 7 0 MU l 595
~ 06M 4 95 36 0 l,lHl 59$
) .. 14J .....: 5 ',l ~ 4 8 0 '-'Hl 595

l00KC 12 9 5

CRYSTALS

ACOUSTICMODEM~
NOVATION CATN

0-300 Baud

~~~~r~Originate $:

ACOUSTIC COUPLER SPECIAL
N MODEL A30
SPECIAL PURCHASE
OF SURPLUS UNITS
AVAILABILITY LIMITED $29.95

5-100 MOTHERBOARD SPECIAL
8 slot expandable wIg co nn
reg $69.95 . . NOW $52.95

SIEMEN'S FLOPPY SALEfiJ"
• Special buy while 1

SU~IY lasts. "
• ~:n~~ with Doub le· .:_ ~
• 90 Day Warranty $44g.00 • ~

TARBELLFLOPPYINTE~FACE
* Z80 I80 80 S 100Compatible * Uses CPM

Assembledfor Shugart. . . . . . . . SA U: 1251.15
Assembled OtherDrives .. . 5269.95
KIt. .. . . .. . . .. . 5179.95
BareBoard 539.95{Doc. Add 510,00)

Not. : For CPM Add $70,00 OocumlM'ltlll00n Adcl $20,00
VistaDoubleDensity5~.- ControllerAssem $29900
SOVersa FloooyKIt I!. .. ... .. . 5299,00
SOVersa Floppy Assembled II . . • •5389,00
Taroel cassette va Klt..... " .. .. S115,00
Sale* 177H)1 FloppyChip 527.95
VI3 TA now,.Oc.nt rcAk. r 0- (OIluuart Oc.mp.) 5:;!(ifJ.(lti'

Z·SO/Z·SOA/SOSO CPU BOARD* On board 2708 * 2708 included (450 ns.)* Power on jump * completely socketed
_ Z·BOAssembied and Tested $185.00
_ Z·BO Kit.. s129.95
_ Z·BOBare PC Board s 34.95* For 4MHz Speed Add $15.00
BOBOA Kit. . . .. . . . . . . . $ 99.95
BOBOA Assembled $149.95

NEW CENTRONICS 730 PRINTER

~
ow Uses any paper roll, fanfold ,

$945.00 ~g81Ir. ~h;~t~0~6m~~~~~~5r
CPS, RS232 or parallel I/O

* 16K wit h Jum pers & Instructions
for either Level I or Level II . ..* 16K for Apple II Upgrade $69.95* Special: TASSOSchematic $ 4.95* Expansion Interface Schematic . . $ 4.95* Expansion Interface Connecto r . . . 7.95

EXPANDORAM II MEMORY KITS
* Bank Selectable * Uses 411 6 200 ns.* Wnte Protec t * Power 8VDC. ±16VDC* Phanto m * UP to 4 MHz -

Expando 64 K'l(41161
16K $248.95 4BK _$439 00
32K $358.00 64K $51900

FROM INTEGRAL DATA SYSTEMS
MODEL 440 "THE PAPER
9.5" adjustable tractor TIGER"
feed, parallel /I serlal l/O, "
132 co lumns, softw are
selectable character size. ~
110.3 00,800, 1200 baud, to 19B CPs. . $995Jl5"
Graphics option w/2 K buffer add ..... $199.00

TASA touch activated solid
state KEYBOARD

• Full 128 pos it ion 8·bit
ASCII

• 3 co lor cod e, 55
pos itions

• Immune to static charge
• Low powe r

Only, 811.115 Optional stand 15.00

UV " Ep rom " Eraser

~
Mod_I UV. ,llE SIIII.1I5

• Holds 4 Eo-om's at a time
Backed by 45 years
experience.
Model $-52T• ••S2115.OO

Profes sional Indu str ial Model

ADVANCED THE FIRST TO OFF ER PR IME PRODUCTS TO THE HOB~YIST

COMPUTE'n AT FAIR PRICES NOW LOWERS PRICES EVE N FURTHER!

~_"",."",,-~ ~ i-1. Proven Quality Fact ory t est ed p ro du ct s on ly, no re -tes ts

PRODUCTS 0 ~~"o~~~~ 1980uCATAidOGeYAVAiLA';L'E°SOOcN •
...q,~ (j~ ~~'I'1::10 Send Sl .00 to reserve your copy of t he mo st complete cata log of computer

~
~~~t~~ products. A mu st fa r th e se rious computer user.

MICROPROCESSORS STATIC RAM HEADQUARTERS
Z8000 •••• $ CALL
Z·8Q .... , .....
Z'80 A 1fH l!l
F ·e ' 3S~) 16 9 5
16~ 18 95
COl8Q1 17 i 5
eoaoA 995
8080A 'H,l Hl 1995
SA LE lt085 , • •••
8008 ·1 14\1 '
190 1 1295
2901 1. llllil5
TMS lil!lOOJl . !l 1I5
CP1600 3995
I>~:' 1150
1>~2A 1995
IM61CXl 2995
6&00 •• 1395
6302 P 2.95
80 35 1995
81 55 4995
5 7.u1 699!l
68CXl. .. . . . $ CAlL
8Oe6 .. .. . . . . . $ CAl L

SUPPORT DEVICES

• VISTA V·BOMINIDISK* 2J<h:1 More Storage
Cececttv - 40 Tracks* 40 track patch free

• New Double Density
ExpansionModule$239.00.
2 Drive Cable Add S29.95
4 Drive Cable Add $39.95

LOW-COST ADD-ON DISK
SUBSYSTEM KIT* (2) 8" Drives ~* VISTA Floppy Controller co.t-,-,..

card 2lIlI* Power Su pply and Inter- - - •
face Cable* CP/M Disk Operating System* Box of 10 Diskett es

5-100 ADD-ON DIS K
SUBSYSTEM §"1~
- YiSTAY·1DDO AoppyDi sk 181111,00

Subsystem* (2)ShuQart 8" Disk Drives* Case With Fan & Power Supply* VISTA FIOP~ Disk Contro ller Card

: ~~I{~~~~~ry rts~~~I~x~e~sted

$0100 ADD-ON MINI-DISK
• YISTAY·200 Minifloppy

System §* 204K B e Capacity* Double ~ensity Drive .V
Il
, 2

11
oooo* CP/M /I Basic ' E' U •* Double Density Controlle r

: ~::~~I~:~T;rs~~~I~adY to Plug In* EXIDY, HORIZON, SOL, etc. Compatible

FLOPPY DISKETTES 0'"
* 5V4' Min idiskett es * ~~\Ct.

Softsect or, 10 Sector, 16 Sector 10~\~ ~
$4.25 Each, 10/39.95 O\lP-'::i-<E:* 8" Standard Floppy Disks * ~,:;I-."" .
Soft Sec tor. Ha rd Sect or 0
$4.50 Each. 10/41 .95

-Add 4.95 fo r 10 Pac k in De luxe Disk Hold er

TR5-S0 ADD-ON DISK

IMS STATIC RAM BOARDS <J
* Me mory Map ping * Low Power "ti* Phanto m * Assembled & te sted
Recommended by Alpha mic rosys te ms

250 ns. 45 0 ns,
$209.00 $ lB9.00
$449.00 $3 99.0 0
$799.00 $69 9.00

BK Stat ic
16K Stat ic
3 2K St at ic

5-100 32K (uses 2114)
ASSEMBLED
450ns. 599.00
250ns. 699 .95
Bare Board 49 .95
Bare Board w/a ll pa rts less mem o 99 .95

RAM 115(16K Static w/Memory
Manage ment)
2 MHz $299.00 4 MHz $399.00
RM 111 (16K Static w/Bank Select)
2 MHz $249.00 4 MHz $329.00
(16K Asse mbled & Tested Using Low Power

2114'sl . -.J.
LOGOS I 8K ~.-!J
ASSEMBLED
450 ns 149.95 KIT 45 0ns . 125.95
250ns. 169.95 250ns. 149.95

Bare PC Board w/ Dat a 521 .95
-Soecrar Offer- Buy (4) 8 K 450ns KIts S11 7.00

ANADEX PRINTER
Model Dp·8 000 co mpact. impact , parallel or

~
ser ial. Sp roc ke t feed, 80 cots ,
84 lines/min.• bi· di rectional.

. New only . . ...SB95.00

TV CHIPS/SOUND
AY3a5()O.1 6 Game1 BIW •••• $4 .i/'
AY3S5 15 Color Convet1.r 2.95
AY380Q3-1 R~G.Ime 895
AY3lS&o$-1 Wlll1. re Gel'l'le• • • . •9 .50
AY386O&-1W~ Gam. . .. _9 .50
AY38&Ol· 1 Shoollng Gallery. •. 895
AY3891 0 Q omlnl Cc'1ckel SoYnd

Gen.ratQr 12 9 5
SN78471 TI Sound ,**-tor.• . 396
MM532On l 1'1 Syncn Gen .•. 995
MM53elilPr.~ 3.95
LM18M RF lolodu~Of 395
MM5 1 1000 NSC Cok;lr TV
0..., 1595

MM51104 Clock Gen.. 375
RF Moc;Ualor w/l<udllO. .... . •• . 8 9 !1

"'" Stl'P"*'ts FCM or UPS. Qro.tI
IoInder $ 100 00 adcl 5lIlohl.rdI.-.g lind
~0r0ers 0llec" $ 1 oo00 .o:li

25l1lo~ .. PMl~. Mast ....
~lr;rI A,/~~

COO ~Ifd wl2" 4epoertCII­
1otnJa~"odlS""'-ForelQr'I

0tcMn odd "' I'IIII'd.-.g Nt 1*1'
prim. taccory t.,ted ~nl.-d

Add .35 cent. toro.1L
ReJc• • Qt1CW'olI ruy -r from MeIl
QfOet Pnc.-.g . NA QI'ICIl'lOaubiect 10
chat'qI.....ttloutnollOe

MONTHLV IC SPECIALS
LF1350e JFET AnIOQ MUll' 8 b,l 8 ',l5
ICI,l72Ol1S . ....n Oec;adeCounlel 179$
ICM7207 Ot<.~l,II lor Cont,glle' 6 9~

lCl.ll045 Prec ,, <OtISlo1W~ltn T,me r 2195
1CL1 10 7 3") O.g,l AIO ILEO) 1495
ICL821 1VOllaoe R.f .,. nc. \ 95
LM390 &n.ry O P AudIO Amp 3 1! 00
lM 18 SO GrQ.lnc:lFa ull !C J: 1 CO
lM llS00 Pl\a.\e l oc k l OOO'J,l S ' e ' eo 31100
LM18 20 Al"l Ra doO 31100

7520 75 1.t6L. .. . . •• .15
7524 7 !1 DS3825 •. 225
7525 7 5 75322 75
14OeL8 / 11195 10147 EQ.Aetr\. • . !l96
14/S&114l19 .. . .. •. 211 911 :..F356 HBoFa t . . 311n
22P,nSIT~.11 011 .00 MGM14505 8 .95
a223Pror!l 2957.589 3/1.99
MK50 1. CIIlc. , 2J1.119 7.107N 611.99
741 .1N . . . 3119li1 75451N , 8/l .99
MHIO . . ' .i5 74 1N·1 4 1011.99
82 8 1 . . 50 555CN 51U I9

5Se<; N. •• . • ,'• •• 311.9'9

* laD'. * OP'TOISOUTaM *
LEOS Red . Yellow. GrMn . 18 5 511.00
MCT 2 PI'lotoXSTR HFE 250. XIV i9
4 N25 Photo XSTA HfE 2 50 , 3fN , .. 1,2li1
4N33 Phot o Darlington.. .. 1.7 5

_....
~~~~://////:::- : ·:m In
Vol. IISome RMI MoCloproc. MOl'$w/BInder 300QCl 21 .50
VOl. III SomeRMI$o.Ic:lportO'W:"wf8,ndeI' ~ 1'50
Introto MlClI'OI~ rt ~1 .. SO
~ • DlunttUIl COII"'ft" ~S • IALa
Utlde rstllno".g Comput-n '1tI6. 1.95
aoflOMlaoeomput Expenment, . . • • • . . • . • • . .• . • •~ 1 1 95
geg1P\n't"og BASIC 't'K 895
gegor"onef$ GloNllry" Guoe e:M. 591
PMl\ut eutt.r" ;.Iy QI.Iidlt10 COmpulers T'N. lS95
8OllO~h~l~ Program""'"ll "T':M. lSSl5
Horne Compu Mrl Vc:A I Hlll~'" "1"K lS9 5
Home Compu Vot . ll~r ~ 11 .95
Stllrs~$lroIute.tor '7':H.. lS.95

DATA BDQKS • COMPUTER BOOKS
19 79 1C M..t , 49 ,95 Intel MCS &Q MaIWllI 1.95
NSCTIl 0 .t 3 95 Inlet MCS 40 Man~ 4,9 5
NSC LIM., ,9!l m o8080A Mllnua l,. . • .. . 5.95
NSC LIfl.lllJofifJ Nol.. 1I.3 9 5 AM0 5ehottkyDatllbooll. . . 495
NSC CMOS 3 95 AMI MOS/L.SI O. t 3 95
NSC MIM'I'I 0fy 3 ,i5 0 1MOMSI 0.1 4 .95
Intel O. ta boolt 9 5 Ham. Ana log O'tabook, 95
lnlel...cs 55 Manual ,•• • . 7.50 TI L..,..,. Con! rol Dal• . . . . . 3 .i5

IAU • ~1tN. IIOOKS .....La

MOTOROLA BXORCISBR CO MPATIBLE
9600 MPU Module w/6802 CPU $495.00
9601 16 Slot Mother Board 175.00

~~g~~ast9tt~t~;r-~~da. ~.~:~.~.~~~.t~ :: ;~:gg
9804 Switchmode~tem PowerSupply. ... 250.00

~~~g g~~~ ~Ko~ot~~~~f~ :::: :::::'.:: : ~.~'?R
9620 16 ChanneFParallet I/O Module 295.00
9622 serial/Parallel I/O Combo -*
9626 BK Static RAM Module , 295.00
9627 16K Static 45Ons.. .. . .. . . . . . . .•.... 495.00
9630 Card Extender... . . . . . . . . . •. . . .. . . . .. .6B.00
9640 Multiple Programmable Timer

(24 Timers) 395.00
9650 8 Channel Duplex Serial 1/0. . •. .•. •395.00
96103 32/32 1/0 Module 275.00
96702 32 Point Reec:l Relay Module 350.00
S800 BAR E BOA RDS
9620-0 . .. . . . . .• $45.00 9603~. . .. ... . ••27.00
9626-0.. .. . . •.... 45.00 9600. ... ..• . . . . . 55.00
9650-0 45.00 96103 . .. 55.00
9601-0 50.00 96702 55.00
Also AMI EVK System in Stock

P. O. BOX 17329 Irv ine, California 92713 Phone (714) 558-8813 ~~~:~e~t~;;fl~e~~,o~: Ed~~~~ r ,
For International Orders: 1401 S. Borchard. Santa Ana . CA 92 705 . (714) 953·0604. TWX : 910 ·595·1565 Santa Ana. CA 92705

.....
CD
COo
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41100
4/1.00
4/1.00
311.00
611.00
"'1 .00
41100
"' 1 00
411.00
"' 100
.c/ l .00
511,00
4N.00
-4Noo
411,00
41100
5N.00
51100
5N.00
5n .00
51100
3n .OO

3" '"

13.50
13.50
13.50

24.95
19.95
7.50

19.95
6.95

$IUS
IUS
4.95

1-4.95
1."
1.",."

2.49
4.49
1.15

19.95
11.95
3.95

17.50
3.15

10.95
1<.95
39 5

25.00''''
13.95

2N3...
2N3905
2N3906
2."14013
2N4123
PN4249
PP«250
2N.4oo
2HUOl
2N4"02
2."14403
2K4"09'H_
2N5037'H_
'H"'"2."15129
PH51 3-4
PH5138
2N5139
2."15210
2."15449
2N51

SN764n
SOUHOGENERATOR

Generates ComplexSounds
LowPower- Progrimnuble

$3.95 each

TORS
"''''5{1.oo

5/100
311.00
411 .00
"' 1,00
511.00
5/1,00
511.00
5/100
5/1.00
511,00
5n 00
51100
51100
5n .OD

.65

' '''2 25
1.'"

51'1 00

' H3065
MJEJOS5
2H33!l2
2N33gpJ
PK3567
PN3563
PN3569
. PS3638A
MPS3702
2N37().(
MPS3704
2H3705
MPS3705
2N3706
MPS3706
2N3701
2H3711
2N3n-4A
2."13725"
2N3m
2N3823
2Jrf39Q3

R

ICM CHIPS
CMOS Precisionnmer
CMOSLED Stopwatchnimer
Oscillator Controller
Seven Dee.ade Counter
ClockGenerator

MISCELLANEOUS
Quad LowNoise bi·fet OpAmp
Switching~ubtor

~d~ ~OA~~s~,.u~ ator
Hi-Speed Divide 10/11Prescaler

rot~n,~~ ~~~~or
5~hz 2-phue MOSdock driver
.2r red num. dispQyw/integ. logic chip
TV ~men Sync. Genentor
41; O>g~ OPMl O'lic Bloc!< ISpeciall
3'Y.1: DigitA10 Converter Set
3'Y.1: Digit AiDconv::.a:::rte~r ~~

NMOS READ ONLY MEMORIES
128 X9 X1 ASCIIShilted with Greek
128 X9 X 7 Math Symbol & Pictures
128X9 X7 A1ph. Control Ch.r.Gen

."30
5/1.00
611.00
61100

1.7~

1.75
1.75

41100
2/1.00
4N.DO
511.00
711.00
4N.DO
5/1 00
411,00

"'l oo
511,00
711 ,00
511.00

12 5
211.00

L1TRONIX ISO·L1T 1
Photo Transistor Oplo-Isolator

ISJme as MCT 2 or ' N25)

491!each

MCM8511
MCM851'
MCM8575

ICM1045
ICM7205
ICMl201
ICM7208
ICM7209

SCR AND FW BRIDGE RECTIFIERS
C3SO 1SAf! ..oov SCR(2H1849) S1.9~

C36M 35AGd fI:IJV SCR u s
2H2328 1.6A.p Y:XN SCR 50
MDAgeO-1 12A&I' SfN fW BRIDGE REC U5
MDA NO-3 12AIii 'lfXN FWBRIDGE:RE:C. 195

TV GAME CHIP AND CRYSTAL

i~;I:,j~~~~~~~~~ ~~;m~'f.~~ ~~ :nC~~~c 7.95 set
XR205 S8.40 EXAR XR2242C!' 1.50
XR210 4.<0 XR2264 4.25
XR215 4.40 XR2556 3.20
XR32Q 1.55 XR2567 2.99
XR·l555 1.50 JE2206KB 19.95 XR3403 1.25
XR555 .39 XRl800 3.20 XR4136 1.25
XR556 .99 XR2206 4.40 XR4151 3.95
XR567CP .99 XR2207 3.85 XR41!l4 4.95
XR561CT 1.25 XR2208 5.20 XR4202 3.60
XR1310P 1.95 XR2209 1.75 XR4212 2.05
XRl 468CH 3.85 XR2211 5.25 XR4556 .75
XRl 488 1.95 XR2212 4.35 XR4739 1.15
XRI489 1.95 XR2240 3.45 XR4741 1.47

Cl0681
.PSA05
. PSAD6
nS9 7
TI5"'0409
4004 10
40673
tN918
2N2219A
2H2221A
2N2222A
PN2222 Plu lK:
2N236lM
MPS2369
2HZ"S4
2N29Il6
2H2907
PH2907~$lI c

' H2925
MJU955
2H3053

... • ZZl

13,o+E" 0_ 0+ _";"

·TIMEX T1001
L10UlO C~YSTAL DISPLAY

CLASS II
FIELD EFF ECT

4 DI G IT _. ~•• CHA RACTERS
TH R E E EN UNCIATO RS
2 .0 0· ' x 1.2 0 ·· PAC t:;A G E
IN CL U D ES CONNE CTO R

T1DD1·Tr.n mlissiv. $7.95
T1001A·R.f l.ctiv. 8.25

8K
Bytesaver II

Memory C8PKity : SK by tu
Memory Ty pe: 270S PROM or equivalent
Memo ry Acce ss Time : 450 naeosecc nos
Wlit St ites It 2MHz : none req uu-ed
W.it St i tes It 4MHz: one per machin e cycle
Bus : 5 ·100
Power Requi rements : " SV (.l O.SA

. 1SV CilO.4A
- lSV ClO.2A

Operlting Environment: ().55·C_

51S1
4/$1
41S1
41S1

51$1
' lSI
'lS I
' lSI

51S1
41$1
41$1

ASST . 2

ASST . 1

ASST . 3

ASST . 4

Cromemco's 8K BYTESAVER e card provides
a built-in programmer for the popular 2708
PROM and hasthe capacity for II full8K bytesof
PROM memory storage. The BYTESAVER e ll
alsa offers. number of new h atures including
convenient switch selection of board address
and Cromemco's pcwerful memory bln k
selection. The BYTESAVER e II is assembled
and t ested (Model 8KBS·W)for $245.

Assembled

8KBS-W ... ..$245.00

OISC~!11~ LEOS -===-
XC556R ~d 51$1 .12S· dla.
XC556G green 41$1 XC209R red
XC556Y yef10w 41S1 XC2Q9G green
XC556C clur 'lS I XC209Y yellow

XC22R .~ dll . 51$1 XC526A . 1~~ dll .
XC22G green 41S1
XC22Y yellow '1$1 ~= ~:..

.170" dll . XC526C clear
MV10B ~~~ dll 41$1 .110"dll.
MVSO • red . 6/$1 XC111R red

INFRA·RED LED ~gm~ ~1~
' '''Xll~~\"6· t.t XC111C 01",

DISPLAY LEOS
TV" "'..... 1lY HT PRICE TYPE POLAftlTY HT 1'11'"MAN1 CommllllAnode·red 2TO '" 1AAN6730 CommanAnocIt-tid :!: 1 .560 .ss
MAN, S x 7 00( Matrix-red 300 "5 MAN 67-40 CommonClthodNId-O 0 .560 .ss
MAN3 CGmITlOrl CIlhode-red 125 .25 MAH67SO Comma" CIthodt-red :!: 1 .560 .ss
MAN' Commllll Catllodl-red III 195 MAN6760 Common Anodl ·red 560 ".'" 70 Common Anode-green .300 1.25 WoN 6180 CommonCillhodl-red 560 ."MANlY Cornmlln Anodt·ydow 300 " OL701 Comma" Anodt-rld =.1 .300 "MANT2 Common AnoOt-red .300 .15 Ol 104 Cammon Ciltnode-rld 300 "MAN"

Commllll Ca1JlOdt·rtd .3'" 1.25 Ol707 Common.ModI·rld 300 "."'" CorrrnCll'1Anlldt-yrllow .300 " Ol12a Commonc.athodt-rtd 5IlIl 1 -49

."'" Col'MlOnClthOdt-yellQw 300 " Dl741 Common Mclde-rtd "" 12 5
MAN3620 Comma!1 Anodt-orntgt .300 ., Ol7-46 Col!1 mon AnoGt-rtd :!: 1 630 1.49
MAN3630 Common Anodt-oratllle :!: 1 300 " Dl747 Common Anodl-red "" 1.4V
MAN36'0 Common CIlh odt -oo~e 300 " Ol 7"9 CommCll'1 Cathode·red :!: 1 630 1 49
MAN4510 Common Anodt-llr~ l'IlIt .300 " DL750 Common c.attlOde-red "" 1.49
'-IAN 4640 CommDnCltllOde-or.tnge ..'" " Ol33B CommonCathodt-red .110 35
MANm O CommonAnode-rid .' 00 " fN010 Common C.tthodt zso 69
MAN 4730 Common Anode-red =. 1 ..'" " fND358 Common cathod. :!: 1 .357 "MAN"740 CornmDllC.tltlOde· rld .'" " fN0359 CorrvnonCathOde .357 .75
MAN4810 Common Anod e-ye~ow .'" " fN0503 Common CaIt1OdelfNOSOO) .5IlIl "MAN4840 Common C.tlllode·yellow .•00 " fPlO507 Common A1IOOe (fN0510) .5IlIl "MAN 6610 Common Anode-o r~not -O , O 560 " S082·n30 CommCll'1 Anode·red .300 "."' '''' Common Anooe-ou.nge =.1 5,. 99 HDSP-34DO Common Anodt-red ."" '"MAN56-40 Common c.alt1ode-~·O , o 560 " HOsP-3403 Common Catnode red "" '"I.4NI5650 Common OltJlode·or.tnOe ~ I ."'" " &l8MJOO -4x '~I . DlQiI· RHDP "" 19 9!l
MAN 6660 Common Anode-ClnInge .560 .ss 5082·7302 4 x 7 SOl. Olgrt-LHOP "" 19"."'''''' Common Ctthode-or.tnoe 560 " 5082·_ Ovtrrln!illcNr.tcttr (:!:1) "" 15'"
MAN 6710 CommonAnodt-red-D 0. 560 ." 5082-7340 4 x 7 Sgl. 0tllr!·Hexade(lTNI ."" 22.50

a"" WW $ 39 38 31 WIRE WRAP SOCKETS
10 pmWW ..5 "1 37 (GOLD) LEVEL # 3 22 p,"WW S 85 .85 .75
l" p,nWW 39 38 37 _ 2-4pn 'WW 1.05 .is .85
16pin WW.c3 -42 .., .. 2'PIIl WW 1..40 1.25 1.10

;~ ~~ = .~ _~ .~ :::::: ~:~ ~ .~ ~::J

RCA LINEAR CALCULATOR ClOCK CHIPS MOTOROLA
CA3Il131 2.15 CA3082H 2.'" CHIPS/DRIVERS ••5309 "" MC1408L7 ""CA2023T l56 CA3083H '" MM5725 ""

MM5311 U5 I,lC1401SL8 575
CA3Il35T ,.. CA3086H " IoIM5738 2" MM5312 ." MC1"39L 2.95
CA3Il3'T 1.35 CA3089N 375 0. .... ,.'" I,lM5314 '95 . C3022P l"
CA3046N 130 CA3130t 1.39 0....5 ' ''' MM5316 6.95 MC3061P 3 "
CA3Il59H 325 CA3140T 12 5 DMMa7 .75 MM5318 '" MCA016\74416J ,."
CA3060N 32. CA3160T 1.25 0....'

.75 MM5369 2." MCA02"P 3."
CA308IlT " CA3401H 59 9374 7 110 '1M5J87n9 9SA 495 MCAG40P 6.95
CA3IlIllH ' ''' CA3EOIlN 350 C,A..LEO dnver 1 50 CT7oo1 ' " MCA044P ."

IC SOLOERTAIL - L ILE ITlN) SOCKETS
1-24 25-49 50-100 1-24 25-" 50-100

8P1l1LP I1T .16 .15 • .... 22 pin LP S .37 56 35
14 "'" LP 20 .19 II 24pin LP .38 .37 56
16 pm LP 22 21 20 28pin LP ." " ."18p.n lP 29 " 21 ]6ptnlP ,.

.5O .,.
2Oplr1lP " 32 30 SOLDERTAILSTANOARD (TIN) ".n lP 83 .62 .61
14 P!1'l ST $ 21 25 " 28 pln STS .99 .90 .81
16 P'" 5T 30 21 25 38pinST 13 9 1.25 1.15
t8 pll'l5T 35 32 30 40 pin 51 1.59 1.-45 1.30
24 PII'I ST " " " SOLOERTAIL STANDARD (GOLD)
8 Pll'l50 $ 30 21 " 24 PIll50 S ,70 .83 .51

14 ponSG 35 32 " 2' PI150 1.10 1.'" .90
16pm 50 38 .35 32 36ptn SG 1.65 1.'" 1.25
18 PillSG 52 " " 40 pirl SG 1.75 1.59 U S

1/4 WATT ~!,~I,~!~!!.,A,~~~!!!MENTS - 5%C~o~ACI~OJk ;:~~~:;~; C~~~
5 n 27Qn 'J ~OMM 390 MM HOM'" 56OH'.' 50PCS $1.75 ~~ ~ .~ .~ ~ ~7f .~ ~ :
~ n 1~ g;~ 1~ ~~: ;~ ~~ ::: ~~ ~:~ ~~ ~:~: 50 PCS 1.75 ~::: ~ .~ ~ ~~~~ .: : :~

~o 0 '... S60 0 0t1 810 O ~l '.t I 04 70 III .05 04 ens . 1~ .12.09 075
S n :.'7.. 11 1 ,~ o, 11'" ~8" '.l 7.7'" lJ~ 50PCS 1.75 00lmf . 1 2 1 00 ~glT M~R fl~2~AaTO Rs ,13 .11 .08

J.3... 3.9' 4 1P; !I,6o, &.&p; .0022 .12 .10 .07 OHm' .21.17 .13

Su 8 2... 10K ;1.. I~'" 18.. SOPCS 1.75 ~~mf :g : ~ ~ . ~ ~ · ~2~ , ~ ~; .g
21.. 1; .. B~ J~ 410, +20'%DIPPEDTANTALUMS (SOLIDICAPACITORS

ASST . 5 S u ~ 66-: 8] ... lOOt: lw... 50 PCS 1.75 ~ ~J~ :~ ~~ .J; ~ '~~ :~:~ :~~

ASST_6 5 n ~: :~: ~ ~ :: SOPCS 1.75 ~!~ .~ ~~ :H :~~ :~ 1i :~
ASST . 7 5 n 2 .;~ ;:;~ ~~:~ ;.~~ ~::~ 50 pcs 1.75 l~~v .~ ~i ~ ~ ~~ :~ :~ ~
ASST. 8R IncludesResistor Assortments1-7(350pes .) .$9.95 ea. ..:~~UIl"lU.""" ELECTROlmc r:::~rr:.:

5 10 .00 Min. O rd er - U.S . Funds Onl y Spec Sh eets - 25 ; 1~~= : ~i : ~ : : l ~ ~~~ ~~ : ~: . ~ ~
Cali f . Re siden ts Add 6 % Sa les Tax 1980 c.tllog A VJl illbl e - Send 41;stl mp 3,3/5OV .1" 12 09 1 0116V lS .13 .10

Post l ge -Add 5%plus51lnsurlnce (jfd . siredl ~~s: : ~ ~ ~ ~ : ~ g t: : ~ : : ~ : . ~ ~

J
PHONE 10/5OV .16 .14 _12 4 7r16V .15.13 10

22125V .17 15 .12 4.7125V .15.13 10ameco ORDERS 22M' "20 .11 ' ' /!iN .16." .11

WE LCOME ~~~ .~; g : ~~ ~g~;~ : ~;:g.~
(415) 592-8097 :~~ .li.jg·~ 11:: 1: 1: 1l

220125V .32 28 25 l00/16V .1V .15 .1"
MAlL ORDER ELECTRONICS - WORLDWIDE 22OJ5OV "" 38 ,"'n5V" 20 .11

1355 SHOREWA Y ROAD, BELMONT, CA 94002 :~l~v .:; .~ l~ 1= .il.l1 .l:
ADVERTISED PRICES GOOD THRU MARCH '-'V 70 62 55 "on.. 31 " ,

- 7400 TTL
Slt1470N .29
SM14nH 29

"'".... .16 SHr.73N .35 SH141150H
SH74011rt .11 SH74T4N 35 SH74151H
Sl(l402N .11 5'l747~ " SH704'62N
SN7.403H .11 SJl7416H 35 SHT416JN
SH14()4N .11 SH1U9H SC" SN74164~

"'''0510 20 "'".... .se SH141651'1

"'"... 29 SH74S2H " SH14166N
SH1401H .29 SIfT"'H .59 SHT415'7H
SH1408H 20 SH1U5H .7i SH14170N
SH7409ft .20 SH1U6H .35 SH74112N
SH7410N .11 SN7~9H 1.75 SN1"113H
SH7411N .zs SN7490N ." SN7"17<lN
SH7412N " 5H1491N .59 SN74175N
SNr04 13N ." Slf7.(gl N ." SN1411GN
SNT.1-4N .70 SN1493N ." SN74117N
SN1.16N 25 SH74!MN .65 sPol14179N
SH1411N " S/rfT495H 65 SN741SON
SH742OJ.j 20 SH7496H 65 SN741111H
SH7421N .29 S"f1497H 3'" SN141 !2H
SH74:2H as SN14100N " SH7413-(N
SHl"2JH .25 SN74107N 35 SN7411Mt
SH1425H 29 $N74109N .59 SH74186H
SHT426H " SNr. 116M '" SH7., 18tl
SH7427H " SH14121H 35 SN741iON
SH7429N .39 SHwm 39 SH14191H
SH7430H 20 SH14123N ." SN14192HSN'_ ." 5111741251( " SH141nH
SN7431H " SN141261t " SN141~N

S."74~ .zs SH14132N .75 SH741t5H
SH14391rt 25 SH741J6N .75 SHT41t6H
SN744CW 20 SN14141N .29 $Hr.1 97H
SH1441H " SH1UUH '" SN741MH
SN7« ZN ." SN1<4l 43N '" SN74199N
SH7«3N .75 5H741044H ,." SH74S200
Stm ....H .75 5."114145."1 .N 5."1104 251."1
SH7....5N .7. 5N741U N '" 5N1421~

5N7«6N .69 SH74H8N 1 29 5."174283."1
5."17441."1 .59 SH74150N 89 5."1 7428-4 ."1
5."11448 ."1 .zs SH74151N .59 5."174285."1
SH1450N .20 SH14152N .59 5."174365."1
5."17451."1 .20 SN741S3N .59 5N74366N
SNH 53N .20 5N741S04N .ss SN74367N
5N7.c54N .20 SH74155H .29 SN74368N
5H74m .25 SH74156H .79 5N709OH
Slml50N 20 5."174157."1 .65 SN74393N

cO'em .23 C/MOS C04070 """''''' 23 ClJ.4071 23
C,,,"" .23 CD<02a .es C04072 """"'" 1.111 C04029 1.19 CD-t076 1,39
C""", 25 CD<03Q " """'" 23
Cll<OO9 " CIl"35 " C04082 23
C04010 .. CD<OOl 1.19 CIl'093 "CD4011 .23 C...., 125 CO'''' 2."9
C04(J12 .25 """ " " MC1"<t09 lU 5
CD4013 " """43 " MCH .c,0 ""CD40H 1 39 C04G44 " MCH"11 l U 5
CIl4015 1.1' ""'''' 1.29 MC14419 .."CD4016 ." ""'04' 2" MCH0 3 1995
C04017 1.19 C04G48 1.35 MC14505 .15
CIl4011 " ""'04' " IotC14507 "C04019 " CO"" " MCH562 ""CIl<D2O 1.19 """ 51 1.19 MC1 4583 3"
CO<t021 139 C"'"" 1.19 C04505 3 95

""'02' 1.19 CO"" 2" C04510 1.39
CO'023 23 ""''''' ' 95 C004511 1 29
C04024 .79 C""'" 1 49 C04515 '"CD4025 l3 ""''''' .79 C04518 1.29

""'02' '25 C"'"" 39 ""'52' 1.29"",n " ('[\4Cl6:! .4!l C04li66 2 ~b

" COO .39 74COO 74Cl63 2."9

'''02 39 7"Cl64 2."9
" CO' .39 ' "a. 2."9 74Cl73 ,,.
'"'' ." '''90 '" 7"Cl92 '"7"Cl0 39 7..cg3 195 74C1tJ 2.49
14CH '" ''C95 1.95 14Cl95 2 49

''''''' 39 7-4Cl07 1.25 7"C922 ,."
' ''30 39 74C151 '90 7"C923 6.25
1"CA2 1.95 7¢1 S04 3 '" 74C925 a95"00 2,"9 7-4C151 2.15 74C92G 1.95
74C73 " 74C15lJ 2.49 8OC95 150

"" a 74C161 '" 8OC9' '",.... 1.75 LINEAR LM710N .79
lM106H ." lM711N 39
l . "", ao l MJ4Ql(-18 1.35 u~n3NIH "LM301CNM 3S LM34OK·2-4 1.35 LM133N 1.'"
l M302H .15 l M34OT-5 1.25 lM739N 1.19
LM304H '''' LM340T·6 1.25 LM741CHIH 35
l . _ ,.

LM3-40T·8 1.25 LM741 ·1..H 39
l M301CHJ1'i .35 LM340T-12 1.25 l M747NM 79
LM308CNIH 1.'" LM3-40T -15 1.25 l M1-48N1H 39
l . _ 1.10 LM340T·18 1.25 LM1310N 195
l""'" 1.25 l M340T-24 1.25 l M1458CNIH 59
l M31 0CH 1.15 LM3S8N ' ''' MC1"88/oi '"LM311.ljlH .90 LM370N 1." MC1489N 1."
LMJI21'i 1.95 LM37)N 32. LMl-496N .95
LM31 7K '" LM377N .'" LM1 S$6V 1.75
l M3180 l,li 1." l M3W< 125 MC1741SCP 3'"
lM31~ 130 l MJOOCN " LM2111N 1."
lM32(l1('5 1 35 UI 381N 1.79 lM2901N 2.95
l MJ2()(·5 2 1.35 lM382N 1.29 LM3053N '"U132Olt-12 1 35 NE501"1 a", lM3065N 1"9
UU 2OlC-15 135 NE510A '''' lM39OON(3401) 59
LJ,132Ql(·18 1.35 HE"'" ." LM3905N ' "LMJ2OI(-2" 1.35 NE53ltW 3 " LM3909N 125
LM32QT-5 1.25 NE5J6T ' ''' . co.... 59
LM320T·5 2 1." NES40l ' ''' ""'a .."lM320T-8 1." NES44~ ." L"7~5ON "LM320T-12 1.25 HE550N 130 7S451CH .39
lM32OT-15 1." HfI. .. 39 7S452CN 39
LMJ1OT·18 1 25 HE"'" " 7S4S3CN .39
LM320T-24 1,25 HE.... 5'" 7S4S4CN 39
LloI3231(-5 5" HE5628 5'" 7S4!i11CH .79
LM324H '" NE56!lNrtI 1.25 75492CH "lM33~ ." HE5'6CN 1.75 75493N "LMJ.t0lC-5 1.35 NE56N iH ." 7S49-lCN "l M34OK·6 135 HE5TON .." RCA l36 12 5
LM3401(·8 135 LM703CH,1i .69 RCA151 '"l M34Q1(-12 1 35 LM709NfH .29 RCAl9-l "5
LM].4{)(·15 135 ""''' .....9
74LSOO 29 74LSOOITL 74LSl38
74LSOI 29 74lS139 ."7-4lS02 29 74l.S47 " 74LS151 ", 'tSOJ 29 7"LS51 ." 1" LS155 "7-4lS04 .35 74LSS4 29 74LS157 "74l SOS 35 7"LS55 .29 7"LSl60 11 5
msoa 29 74LS73 ." 74LS1 61 11 5
"lS09 .35 14LS74 " 74LSl62 12 5

(f) 7"LS10 29 7"LS15 59 7.cLSl63 115

() 7.cLS11 .75 74LS76 .' 5 74LSl64 12 5
7"LS13 59 74LS78 " 74LS17~ "Z 74LS1" 125 74LS8J " 74LS1' 1 ",

0 7"LS15 35 74LS8S 1 25 74l.S1SQ 1.15
"lS2O 29 74L5!6 " 7"LS1t l 11 5a: 74l$21 35 7" LS90 .59 74LSli2 1.15

I- 704LS22 35 74l.S92 .75 74l.S1t3 1.15
() 7"l.S~ l5 74l.S93 .75 74LS19ot 1.15
UJ 74LS21 35 74l.S95 ." 7.cl.S185 1.15
...J 7.cLS28 35 7"LSge 1.15 7-4LS2S3 "UJ 7-4LSJO 29 7"lS107 ." 74LS2~7 ."I 7..l S32 35 74LS1D9 ." 7"LS258 1.75
0 74lS37 " 74LS112 " 7"LStro 69

0 "lS'O 35 14LS123 1.25 74LS2711 .75
74LS42 " 74LSl 25 ." 74LS367 .15

~ 7-4LS 132 ." 74LS368 .15

a: 7"LSl 36 ." 74L'i670 •
86



~

TO
00
o

Priof

3 0

~jS)
Vacuum Vise
Vacuu m-b ased light ·d ut y
vise for sma ll compo ne nt s
and assem blies. ABS con ­
st ructi o n. 1 Y,, " jaw s. 1Y4"
t rave l.Ca n be pe rm ane ntly
installed .

VV-1.. .. .. .$3.49

- Two Sizes : 6" a nd 10 "
- Prof ess io na l Qu alit y
-C hro me Va nad iu m Ste el

Wi re

~ ~ Pr iof

JW·1·B Blue $14.95
JW-1·W White 14.95
JW-H Yellow 14.95
JW-1·R Red 14.95

- 3 0 AWG w ire - .0 2S" sq ua re po st s
- Daisy chain or - Built- in cut off

pctnt- t c- p o int - Inclu des 50 ft . wire
_ No st r ipping o r slitting required ­

ju st wrap

Color
Blue . . 50 ft . roll $2.98
White 50 ft . roll 2.98
Ye llo w. . 50 ft . ro ll. . . . . . 2.98
Red . •. . . . 50 ft. roll. . . . . . 2.98

JVC-40 $4.95each

. IDEA L FO R A LL VI DEO GAM ES OR R EMOT E CON -
TRO L PROJ ECT S

-SMA LL CA SE S IZE : 1-1/2" H X 2·3!8" W X 4·S/ 1S" L
- 2 MIN IAT U RE PO T ENT IOME T ERS -40KOHM EACH

- SPST PU SH BUTTON CON TR OL
- S-WI RE CO NNECTI ON CAB LE - S F EE T LONG

- RU GGED P LAS T IC CASE

6"- AW-6 .. $4.95 10" - AW-10 . . $6.95

JOYSTICK
VIDEO CONTROLLER

R-JW-B
R-JW-W
R-JW-Y
R-JW·R

Pu t No.

JUST WRAP ' Unwrap Tool $ 3.49

JUST WRAP ' Replacement Wire

TRS-80
16K Conversion Kit

Expand your 4K TRS·80 System to 16 K.
Kit co mes co mplete w it h:
...8 each UP D416-1 (16 K Dynamic Ram s ) 250NS
* Docu men tatio n for co nversio n

IRS-16K $75.00

~@)
JUST \lIAAP'.

The Incredible

"Pennywhlstle 103"

$139.95 Kit OnIY~_~~
11It PtMyWtllsti . 1GJ Is uP.tble 01 rW)tlllll\ld.lt.i 10 Illd fromaU410 tlpe W1 ttloul
cnncar spttd rtqwemtnts for the recorder and II is aNI to communicJle dlrecttr 'Il1tIl
anotl1f:r modem and terrrl1n.tl for tt!ephone "hamming" andcommuniulions. In
additIOn, It isnee ofcnbul adJustmenls artdis bulltwrth l'\OI1 ·prIOSlOn. rUdll'f l'firlJllle
parts
Ol tl Trln1mlnion M.l1to~ • . . .FrtQlMncy·SMt Kt)'ll' II, hlll·dllpltx (hlll·duplex

stle<11:lle).
Maximum Di ll 1\.11• . . . • . . • . . • .300 B.tud.
OJII Formal . .. . . . . . .. . •. . ..•Asynchronous Stllill (return to m.ark Ihe l rtqlJlred

be:twttneach chlrld lt ).
Rtc. M Chn n. 1Fr.qu . nc:IU, . .2025 Hzlor SPlet: 2225 Hzlorm lrk
Transmll Chann.1 Fr.qu.n d u .•Slil'1tth selectable low (1101'11\11) - 1070~,

1270 1Nrt. H'\III- 025 SplCt'. 2225 mlrk
R. ul" S. n1ilh11y• . . •. ••• . . . •- 046 dbma ceousllCllty C(lupled
TrIll1mll l."1 •.• ••• .• •. . . .. . ~ 1 5 eem I'IOmlnal. AdJustable from - 6 dbm

10 - 20 dbm
R. ctiYl Fr. qu.ncyTol.r arIC ' •. •Frequency reference aUlomJllcally adjUsts to

allow loroperall()ll 'ott'lfllftn 1600Hzan42. 00Hz.
0111 1111Oalllnt.rfac• . . . . . . . . .ElA RS-232C Ol:ro rnAturrtfll lOOp (rteer'f.r is

oplo'~1I 1edaf\d l'lO n ·polJ rl

Pow. r R.ltulrem.n1s . •• . . •• .. 120 VAC. S1nlllt phlst . 10 Witts
PIty11n l •• •• •• . . •.• ••• •.• •••AU components mount on I single 5' by 9'

pllnled orcUll bol rd. AllcompontntsIrtd ude<r
ReQUIres a VOM . AudIO OSCll1.J.tor. FrNtutnC\'Counter andtor OsolloSCOj)t 10 align

PH ONE
ORDERS

WELCOME
(415) 592-8097

- ---- -~-- -

----- . -
- ~-

JE610 .. . .. $79.95
52·KeyKeyboard only . . $34.95

FEATUR ES:
. 60 Keys ge nerat e th e fu ll 128 ch ar­

acte rs, up pe r and lower case ASCII
set

• Fu lly buffer ed
. 2 user -defi ne keys p rov ide d fo r

cust om applica t ions
• Ca ps lo ck fo r uppe r case on ly

alpha characters
• Utiliz es a 23 76 (40 p in) en co de r

read on ly me mo ry chip

• ~TrJ'8TLd:re~~S ,~i~::~~~s w it h
• Easy interfaci ng w it h a l 6 -pin d ip

or 18-pin edge co nne ctor

J E300 $39 .95

.Cual senso rs-twitch ing co nt ro l for In ­
do o r/o ut do or o r d ual mo n itor ing

-Continu ous L ED .S" ht . di sp lay
: ~~~~~~ C-::Oi1 !~~;'~~~I / -ao-c to 10 0 ce ..- ----'.:....-:-----'~_1

.Set for Fah renhe it or Celsi us read ing

:~l ~~;: 3~~?4~ Ha:6.-5~8C1·~~I ~ ~~lj~D inc l.

ROM'S
2513(21. 0) CI\Irac1etGtnerator(upptrcase) $995
2513(3021) CharlCWG tntr ator(loWtru u) '"2516 ChlrlCterGtne rator 1095
MM52~ 20048 ·BrtRwl' Only MtmOfY 19 5

RAM'S
1101 256Xl StatiC $1.•9
1103 101.Xl [)yN m< 99
2101{8101) 2"'(4 SUllC 39 5
2102 102.Xl SUb<: 1.75
21102 102m Static 1.95
211l(8111) 266X. sute 395
2112 266X' sune"lOS U S
211. l0204X. Stallc.50 ns '95
211.ol l l02U . Stallc.50ns loW' p(h\oer 10 95
21104-3 101. X. SUtlc300ns 1095
211. l -3 102. X. SlatlC300ns tow power 11.95
5101 25,,(4 Stallc 7.95
5280121 07 '096X1 0,,,,,,,,, U S
7. 89 16X. SUllc 1.15
7.S 200 256Xl Static Tnstate ' 95
93. 21 266X1 sute 295
UPO.l . " OylUmlC16Ptll US

(MK.027j
UP0041 6 tsx Oyn.ttnlC16 pin 250ns ' 95

\MK.116)
TM~().4.- " Stallc 104.95

-o45~ l

TM~().45 102U. Sla\l<; 10495
2117 16.38.olXl Oynamlc35Ot1s 995

(housem u ked)
"'1.45262 2KXl Dynamic -04 /1.00

PROM'S

1702A 2'''' FAMQS $595
27 1 6 1 ~ TEl 16K' EPROM 59,95
TMS2516 16K' EPROM .995
(2716) '~ul res smgle -+5Vpower supply
TMS2532 "'" EPROM 89.95
2708 " EPRO", 1095
2716 T.1 15K" EPROM 29,95

• " Requlres 3 voltlges. -5V, -+5V, -+12V

'203 ,... FAMOS 1.95
6301-1 (7611)102. Tnsllte Brpolar '"6330·1(7602)2~ Open C BtpOiar 2 95
82S23 3lX' Open Collector 395
825115 "" Blpol.Ir 19 95
82S123 32X8 Instate 395
7-04186 '" TTL Open Collt<:tor '95
7.188 256 TTL Open CoIIec1Of 395
7-045287 102' SUt,C 2 95

-MICftOPftOCESSOR MANUALS---
M-Z80 User Manual 57.50
M·COP1!02 UserManual 7.50
M·U 50 Uur ~ll.n uJl 5,00

DIGITA L
THERMOMETER KI T

DUC ~ IPl I OO< ~ " IC I

115VACAOAPTER . 7.50
PADDEDCARRYINGCASE 7.50
Xl0 DC PROBEADAPTER lUp lO 10Kl .• .. . . .• .• 14.95
40kV DC PROBE . .. . . • . . .. 35,00
10 Amp DCCUfre"t Shunt .••• 1• .95

Digit al Mult imeter . . .. . :. $74 .95

5.95

' 50
50
.50
.5O
50

"395

'"2,95
.99

2.95
295
' .00
' 00
295

' 95
2.• 9

ELECTRONICS

LX303 Portable LCD Digital Multimeter

Jameco

- 8 .,. 1lI "'C h "'9". 3 '.~ D.qt LOQv <l O~'U' O , ,~y 00. +' 200..""" ol _'''' 00~ .. ,," . 9V Nne',

:~~::;~~':7~~', ~'~:' ~~~~:.~;; ~~.~,:<~~~~:;~\+l~ ;~:~ ~"'«T
. f ~ I I I>~ H" ..... , ..~t,

Vl(I .II; ,o.1"' .. ' Dc .... . ",'. .....1 0 1.. Y .. l oo.:l" . ..... .. •.. .. O ~ .. ,... . c , "" . '......' ...- lDlol U
..... ......" . .... .. _ loOlOv_ :OCO-Ov._

::;::E.:;~f?..J~~~!'1· t.~~":"::,''' :,:, ~):. ~'l" : ~..~ : ':n'~I
oc c...... , I. ,_I O I ~... ... , 0000... ..... ~' , 0"l0.....0 " , 1.
~~;;~~....., SI '1 ', ll ' , 1) I'Oo'Ol ~ , ,,I>0<,... ' .....,""'. ...c_ ...

MAIL ORDER ELECTRONICS - WORLDWIDE
1355 SHORE WA Y ROAD , BELMONT . CA 94002

A DVE RT ISED PRICES GOOD THRU MARCH

JE600 HEXADECIMA L
ENCODER KIT

A

- I ; : I : • I o " ~ . - "

1 - Q - Sill l' U I 0 , l ;, ill _

, .... :=' " • D ~ _ .. J 0 i : 0 , __

. 1 t - z • c v • " '" 0 ~ J _ .:. 1-:.

Th e JE610 6 2· Key ASC II Encod ed Key board
Kit can be in te rfac ed in t o mo st any co m·
puter sys te m. Th e J E610 Kit com os com·
p let e w it h an industri al grade keyboard
sw itc h assem b ly (62 keysl. IC' s, sockets,
co nnector, e lect ro n ic com po nents and a
doub le-s ided printe d w ir ing b oar d . T he
key board asse mb ly requires +5V @ 1S0mA
and - 12V@l l 0mAfor operat io n .

HICKOK

A-Y·5·1013 JOK BAUD

62-Key ASCII Encoded Keyboard Kit

""SOOH
MM~H

MM504H

""506HMM51 0H
MM5016H
2>0<1
2518
2522
252.
2525
2527
2528
2529
25.12
33.1
704LS670

MICROPROCESSOR COMPONENTS
---I DIDAII08DA SUPPORT DEVICES---
8080A cPU S 79 5
8212 8·BrtlnpLrt!OutPIfl 3 25
821. Pnonty Interrupt Control 595
8216 a.·Oirectlonal Bus Orrter 3 .9
822-04 Clock GtneratoriOflVt r 395
8226 Bus Orl'r"er 3.•9
~228 SystemController/Bus Driver ~ 9!l
8238 System ContrOlltr 5 95
8251 Prog Comm. 1/t1(USART) 7.95
8253 Prog, lntelVil Tlmer 104 95
8255 Prog,Pe nph. 1/t1(PPl) 995
8257 Prog OItlA Col1trol 19 95
8259 PrOll.l merruPl Conlrol 1995
--- 0 00/6100 SUPPORT DEVICU- - -
MC6800 MPO S104.95
MC6802CP MPU W1 lfl ClockartdRIm 204.95
MC6810APl 128X8Static IWn 595
MC6821 Periph, Inter. M~t (l.lC6820) 7049
MC6828 Pnonly Interrupt Controller 1295
MC683018 102. X8I14t ROM (MC68A30-8) 104 9S
MC6850 Asynchronous Comm.~lu 7,95
MC6852 S)1lChronous 5en.t1DIU Ad.Ipt 9 9S
MC6650 0·600 !lils Dlgrtal MOOEM 12.95
MC6862 2.coo~s Modul.ttor 104.95
MC6880A CUld a.sut e Bus Trlns (MCBT26) 2,25
--MICROPROClSSOR CHIPS-MISCElLANEOUS-
Z80(78OC1 CPU S104 95
Z8OA(780'1) CPU 16.95
COP1802 cPU 19,95
2t5O '-'PO 19.95
6!;Q2 CPU 1195
8035 8·IM MPU Wlclock, RAA4 . l /t1enes 19.95
P8D85 CPU 1995
TMS99tXlJl 16-BrtMPU wmu dwJre, multJply

----·:..·:..~HI FT REGISTERS- ------'..::.
QUl1 25 BIt DynamiC
Dual 50 BrtDynJmlC
0\1.1116BttStlllc
Dull 100 8rt Slit"
Dual 54 BttAccumutalor
500f512 Btl Dyn.1rT1tC
102. [lynlm1c
Hex 32M SUlIc
DUl l 132 BttSUtlC
512Sllbc
l02.[)ynaml c
OU II256 BrtSlloc
Ou1250SUbc
OUjll2.0 B.tSI.tllc
Ouad80 Bit StatiC

",
4X-04Rtglsterfile{TnStlte)

------UART"-----

FEATURES:

Ir-- -::::-::::-, - ~~~:ss~~ ~~~ed outp~t for micro-

_3UserOefoneKeys 'oll lthonebMg i)1­
stable cpenncn

.Ot bOul'ICe orcul1prOv.t!tdfof aIl19
J:eys

_ LED rUdO~I IO ~ eflly entnes
_ Easy lI'I:er1lCillg With standard 16 Pill

tc ccnoeucr
_ On~ +5VOC reCulred 101 operalions

FULL a err LATCHEDDUTPUT-19 KEYBOARD
TlleJ E600EntCKIer KeyOO.t rd prOVIdes Iwo separale heull eclrT\.J.1
d>g,ts «ee ceee Iromsequential ~ey eotr-es 10a'iowdlfett plllg·
rlmmJr'lll lor 8 Dot mcroprccesscr or 8 lid memory cccous Three
(3)allll.lIollalktys are pro ~ lded lor lISeroperatronswolholle ha~'"11

Jb ,st.ttl!toutpula. I' \,Ible. TheolllplitsareL.llchtil andmonrtore.:1
'oII ~h LEOru douls AlsoIncluded IS I kev~lry strobe

JE600 $59.95
Hexad eci ma l Keypad on ly S14.95

$ 4.5 0
$ 4 .75
$ 10.00
$16.00

Monitor

ProtoC'ips
14 -PIN CLIP PC-14
16·PIN CLI P PC-16
24 -PIN CLIP PC-24
40 -P IN CLI P PC-40

1/1/111

1:.
~1'1 //I
il/;

' ;;;;;;1

Logic

The logic Moni­
tor allows yo u to
ch ec k logic level s
on all 16 p ins of
a ny DT L, H T L.
T T L , o r e M O S
d evic e. It h as a typ­
ical inp ut im pe d anc e o f
l OOK ohms and we ighs a
me re 3 o z. (8 S grams). It has
an input vo lt . ran ge of 4 V to 1S V
and d raws a max. of 100m A@10V

LM-1 '.'$70.00

JE205 $12.95

... Fo u r .630"ht . anc two .300"h t.
co mmon a node d Isplays

* Uses MM5314 clock ch ip
* Switches fo r h ou rs, mi nutes and hold fu nctio ns
* Ho urs eas lly View ab le to 30 feet
* Sim ulated wa lnut case
* 115VAC o pe ratio n
... 12 or 24 hou r ope rat ion
* InclUdes al l co mponents, case a nd wa ll tr ansfo rmer
* Size: 6* x 3~y x 1*

PB-6 . . . . . . . . $17.95
PB-100 .... . . • . 19 .95
PB-l01 22.9 5
PB-102 26.95
PB·103 44 .95

,1I!!!!!!!!!!!!lJ PB-104 55.95PB-203 99 .95
PB-203A 155 .00
PB·203A-Kit . , . 131 .00

Proto Boards

JE747 $29.95

JE200 $14.95

_ Bright .30 0 ht . comm. cat h·
ode d i,p lay

-Uses MM53 14 c lock chip
_Swi tches for ho urs, mi nutes

and h o ld m od es
_ Hrs. eas ily viewab le to 20 ft.
-Simu lated waln ut case
- 115 VAC operation

701
- 12 o r 24 h r. ope ratIo n

JE - Inc l. a ll components, case &
wa ll t ra nsforme r

-Size : 6 ~~" x 3 -1/S" x 1%"

6-Digit Clock Kit $19.95
Regulated Power Supply

Uses LM309 K. Heat sink
prov ided . PC board con- -­
st ruct ion . Pro vides a so lid .­
, amp @ 5 vo its. Can 5upp ly up
t o , 5V , , 9V and , 12V wi th
JE205 Adapter. Include5compo·
nents, hardware and instructions.
Size: 3W' x 5" x 2" H

"" . Continuity Tester and Flashlight
Convenient versati le tool fo r quick ly
check ing co nt inu ity of dead c ircuits,
sw it ches, appliance s, co rds, fuses,
motors, co nt rol equip ment, co ils
and pane l boards. Also tests c ir­
cuits fo r lo w-resistan ce shorts and
helps ident ify wires in multi-w ire
cab les. Dozens of othe r uses. Plus
t he add ed co nven ience of a handy,
d urab le f lashl ight . Uses two AA size
pen light bat teri es (not furnished).
Insul at ed c lip prevents acc identa l
shorting to case. Alligator cl ip has
48" lead w ith plug.

RT300 $7.95

I:: $ I:: CO NTINENTAL SPECIALTIES

Jumbo 6-Digit Clock Kit

m'<, ADAPTER BOAR D
• , " . - Adapts to JE200 ­

±5V , ±9V and ±12V

'"
DC/D C converte r w ith +5V input . Tori odal hi-
speed sw itch ing XMFR. S hort c ircu it protect io n .
PC board const ruct ion. Piggy-b ack to JE 200
board. Size : 3).1," x 2" x 9/ 1S"H

CIRCLE 27 ON FREE INFORMATI ON CARD 87



Govt surplus walky
talky, used condo
47-55.4 mc range.
Ant. $5 each extra.
With data.

$25 ea 2 fo r $45

AN/PRC-6

CIRCLE 33 ON FREE INFORMATION CARD

LOGIC power supplies, unused, solid state construct ion.
5 Volt 4 amp $35 5 Volt 15 amp $45 5 Volt 25 amp $45
5 volt 35 amp $5012 Volt 15 amp $40

Electricity from the sun.
5 Volt panel '/. amp $50 2.5 Volt panel '/2 amp $40
GIANT 3'/2 inch cell, delivers 1 amp $8.50
Above cell with special motor & prop, runs in sun $10.25

SEE IN THE
DARKNESS
IR viewer, portable, new with

.choice of one lens...close up,
telephoto or gen. purpose.
Requires 6 volt DC btry. $250

PRINTER CENTRONICS # 101
Visually OK, with head.
Sold as is $600.00

Shipping extra on all merchandise

Meshna Inc" PO Box 62, E. Lynn, Mass. 01904

$1. 1gea
10/$7.95
25/$17 .50
100/ $65. 00

$.8gea
10/ $5. 95

$. 9gea
10/ $7. 95
25/ $17. 50
100/ $65. 00

$. 99n .
10/ 18.5 5
100/180 .00

$.65ea.
10/ 15. 50
100/ 147 .50

TIMER
555 8 pin DIP

PLL TONE OECOOE R
567 8 pi n DIP

TRANSISTORS

2N 3904 NPN TO - n 10/ $1. 50

2N3906 PNP TO-n ~6mi~~00

.5" REO LEO OISPLAT 1.89oa.
7 segment RHO 10/ $7.75

FHOSOO Comnon Cathode 25/$ 17.00
100/ 162.00

. 3" RE D LED DI SPLAY
7 se9 ment RH O

XAN72 (MAN72 equiv)
COl11TlO n anode

. 3" RE D LED DISPLAY $. 7gea
7 se9ment RHO 10/ $6. 95

fjSN74R conmon cathode 25/ $16 . 25
100/ $59 . 00

PK- I OO
10.00
10.50
12.00
13.50
14.00
20.00
25.00
30.00

.4 " ORANGE LED DISPLAY
7 seqnent RHO

MAN4610 - comon anode
MAN4640 - coreron cathode

. 4" ORANGE overflow ~l

MAN4630 - comson anode

Payment by check , M.O . , UPS-COD, M/C
or VISA. Add $1.00 s h i p p i n~/hand 1 i n9
in US, Canada & Mexico. Ot her countr i es
$1. 00 + 5 ~ of or der . Cal ifor ni a residen t s
add sa le s ta x. Mi ni mum order $10. 00

.OO47uf . 03Ollf

. Dluf .OSOuf

.015uf .1uf

. 022uf

CIRCLE 5 ON FREE INFORMAnON CARD

JUMBO REO LED 10/ $1. 00
.20" diffused

~
25/$2.00

SUBI1IN RED LED
. 125" diffused 100/ $7. 50

J UMBO GRE EN LED 7/$1.00
.20 11 diffused

25/$2. 85
SUB MIN GREE N LED

. 125" dH fu sed 100/ $9 . 75

DIODES
l N4148 400n>< 15/ $1. 00100/ $5. 00
IN4001 re ctifier 12/$1. 00 100/ $7. 00
l N4007 r ect ifie r 10/ $1. 00 100/ $9. 00

POI. TESTER FILM CAPACITORS - ioov 101
EA. PK-IO PK·l00 EA. PK-IO

.001uf 1.15 .95 6.50 .033, f 1.20 1.00

. OO15uf . 15 . 95 7.50 . 047uf . 20 1.15

.D022uf .1 5 .95 7.50 .068uf . 25 1.30

. OO33uf .15 .95 7.50 . l uf .30 1.7 5

. DO-Huf . 15 . 95 7.50 . 1Suf . 35 2.25

. 0068uf . 15 . 95 7.50 . 22uf . 40 2.55

.0l uf .15 .95 7.50 . 33, f .45 2.75

.015uf .15 . 95 7.5 0 . 47uf . 50 3.50

.a2 2uf . 15 . 95 7. 50
TOTAl QTY . 1000 pcs . -10%. 5000 pes . -15%

$1. 15ea INTERNATI~NAL ELE CTRONICS UN LI MIT ED

. 10/ S10. 00 225 Broadway Jeckscn Ca 95642
- 100/ $75. 00 phone 209 223 3870

CERAMIC OISC CAPACITORS - 50'
Ipf 22pf 56pf 120pf 270pf 820pf
5pf 27pf 68pf 150pf 390pf .001, f
7pf 33pf 82pf l80pf 470pf .0015' f
10pf 4~f 100 f 22 f 60 f .003,f
l pf : - .OSOuf . l uf
Total EA. PK-IO PK-IOO EA . PK-IO PK- IOO
1-1000 1.20 1.00 6.50 .25 1.25 9.00
1000- . 20 .85 6.00 .25 1.10 8.00

METAL FI LM RESISTORS • 1% RN60
50 PPM 1/ 4w std. decad e val ues
10 ohm - 475K, 1Mohm 1/ 8w onl y
Tot al Qty . Each p~ - 1 0 p~-25 p~- 100

1- 999 $.25 1. 75 2.25 7.50
1000- .25 1.50 2.10 7.25

..~~~:..l:.:::'__~~:.:o::~. CARBON FILM RESISTORS ~
t 5~ 1/4w or 1/ 2w r
1 ohm - 5.6M ohm 5.6M ohm - 15M ohm 1/ 2w only
Tota l Qty . Each p~-10 p~-100 p~ - 1000

... ..._~~~-. 1- 1000 S.10 .45 3.00
CLOCKCHI PJotl53~5N $1.65ea 1000- . 10 . 40 2 .5 0 20 . 00
4 di qt t SO/60hz 12hr 10/$12 .50
al arm 40 pi n 100/S100.oo

DA C-08 BC - 8 bi t DAC -

8" D IS KETTE S - HARD SECTO R
$1.75. 10/$' 6.00

SI LIC ON SOLAR CELLS
." di amet er .4V at 1 AMP · • . . . . . . . .. $ 10 .00

8 PIN . 17 14 P IN .35
1 4 PIN .20 21 PIN ." 0

16 PIN _22 40 PIN .60

18 PI N .25

6 .8U F 35V 4/$ 1.00
10UF 10V $ .25
22U F 25V $ .40
15U F 35 V 3/$1 .00
30U F SV 5/$1.00
100UF1 5V $.70
HiOU F 15V $ .95
68 U F l'5 V S .50

DIP SOCKETS

TANTULUM CAPACITORS
.22U F 35V 5/S 1.00
.47U F 35V 51$1.00
.68 U F 35V 5/ $1 .00
1UF 35V 5/$ 1.00
2.2U F 20V 5/$1 .00
3.3U F 20V 4/$ 1.00
4 .7UF 15V 5/$1 .00

SANKEN AUDIO POWER AMPS
S, 101 0 G 10 WATTS . $ 6 .75
SI 1020 G10WATlS $ 12.9 5
S, 1050 G ':>0WA T TS $2590

Full Wave Bridges
PR 2A 6A 25A
100 ' .40

200 80 , JO 2 .20

400 1 00 1.65 3 .30
600 1,30 190 4 .40

' 595
.. $7 .50

. $4.75

7. 1\5 _ I S
7.. 1U _ n
' '' 110 - IS
, ... " - 10
7.112 _ 1 20
7"1' 3 _ 12
1..1.... - IS
' '' 1'' _ IS

7" 110 - 1.6 .
' '' In _ lJD
1417 4 _ IS

' ''115 _ 75
' ''11' _ 75
' '' 1 77 _ 15

' '' '10 - 15
' ''1' 1 _ 1 10
'''''1/ _ 1 20
'''1'1 _ 1 20

'''11' - "
'''I n - 19
'"1''' _ as
'.115 - II!>
1. 116 _ a~

1.1 ' 1 _ IS

1411t - 15
7"61 - 65
' . In - 2n
7!>4t1 - 105
l!>4U - 10!0
I,., - ' :110
17M - " 0

3/$1.00
$.40 ea.

1.$0 17
7"" n
1"" n
t .. , .. _ . ,

'''1$ ..,
''''1 "!>
1.10 ..~.." "f ..1S J~

'4M U
t .... ' 60
1.. to so
1U l U
Ht2 so
' 4U so7..... GO
74M GO,- "1410 1 _ .n
1.. 12 1 _ I!>
' '' 112 - )9
'''12J - ..,'.12!> . ..~

,41" _ ..~
,..,..~ _ a
' " 1''' _ 11 0
1.. 1\0 _ • 10
J. l !>l _ n
, . 1SJ _ !&

a l !>4 _ "0

MM 538 7A A . . CLOCK CH IPS
"117001 • ....
MM5316 . .

TRANSISTORSPECIALS
2N6233-NPN SWITCHING POWER . $1.95
MR F-8004 a CB R F T ransist or NPN . $ .75
2N3772 NPN Si TO.J . . . $1.00
2N4 908 PNP Si TO ·3 . . . . $1 .00
2N5086 PN P Si TO -91 . • • • • . 4 $ 1.00
2N3137 NPN Si R F $ .55
2N391 9 NPN Si TO ·3 R F $1 .50
2N 1420 NPN Si T O-5 • . . 3/$ 1.00
2N3767 NPN Si T O-66 . . . • $ .70
2N2222 NPN Si TO·1a . . .5$1.00
2N3 055 NPN Si T O-3 $ .60
2N 3904 N PN Si T O·9 2 . •. . • • 6/$ 1.00
2N3906 PNP Si T O·92 . . 6 /S1.00
2N5296 NPN Si TO ·220 . . $ .50
2N6 109 PNP Si T O·220 . . $ .55
2N 3638 PN P Si TO·5. . . . 5/$ 1.00
M PSA 13 NPN Si . . . • • •. .. 4/$1.00
2N 54 6 PNP GERM T O·3 . • s .95

NO . 30 WIRE WRAP WIRE SINGLE
STRAND 100 ' $1.40

14 pin helders
16 Pin headl rs

TTL IC SERIES

A L c a MINIATURE TOGG LE ~WI TCHE S

MT A I DS SPOT S 1.05
MT A 206 DPO T S 170

~~~~: ~:g~g~ ~:~~~~ g~~ s 1. 85
LE VER SWI TCH $

l40D 17
''' 01 ' 1
'''02 11
1403 ' 1,... ,.
]"OS , ..
, _ ) 3

"01 U
7~ 2 1.." ,.
' ''10 11

",.\2 "'''11 _ .,
,414 510

7." n
'''17 H..,.
,os n
'.]15 n
, .], J~

100 1/

'412 - H
'''11 _ H
1411 ] 1
,".0 1 1
l H ' . ~

7 ' !oO
7 ~ 10

, ' 10

'..... "

$2.95
$3.50

.. $1.50

. .$ .50

s 45
s 45
s 45

4 $ 1 0 0
S ss

REGULATORS
$ 5 .75 340K · 12 , 15

. • .S 1.60 or 24 V .. . . $ 1.50
.$ .50 340T · 5, 5 , 8 , 12

15. 18 or 24 V $ 1.30
79MG $ 1.3 5

.75

PRINTED CIRCUIT BOARD
4 " x 6 " DOUBLE SID ED EPOX Y
BOARD 1/16" thick
$.60 ea _ . ... 5/$2 .60

MINI ATURE MULTI ·TURN TR I M POTS
100 , 2K, 5K, 10 K , 20K, 1Meg,$.75
each 31 2 .00

FP 100 PHOT O TRANS ..
R ED, Y ELLOW, GR EEN

LARG E L EO's. 2" . .. . _ . . . 6 /$1 .00
R ED/GR EEN B IPO LAR LEO' s .2 " . . •95
T1L ·1 18 OPTO ·ISO LATOR . . . .$ .75
MCT -6 OPTO ISO LAT OR $ .80
1 WATT Z EN ERS : 3.3 , 4 .7,5.1,5.5 , 9 .1 ,

10, 12, 15, 18 ,or22V . . 5/ $ 1.00

21'43a1 0 P FET
2N 5457 N FET
2N2646 UJ T
ER 900 T R IG G ER D IO D ES
1N 60]8 PROC UJT

RS232 DB 15P mate
CONNECTORS DB 155 ft'm alt'

HOOD S

EPOX Y glass vecto r bo ard
1/ 15" t hi ck w ith 1/10" sp3cing . . . . . $1.95

7WATTLD·65 LASER DIODE IR Sa95

, MAX 100 FreQ. Continenta l Spechilitle,
cou nter. An a digit 12001 1Hz - 100KHz
100 MHz counter AC Fu nct ion Generator ,
or DC Input . - $129 .00 sine, square & tria ngle

output. - $159.00.

PRV l A 3A 12A 50~ 17!lA 2 A
100 06 14 35 90 310
200 07 20 40 1. 30 47 '
400 09 25 65 1.50 650 50
GOO 11 30 80 2 00 850 11.50
800 15 35 100 2 50 1050 16 .50

1000 20 45 1.25 3 00 11,50 20 .00
S A D 1024 . A I ON 1024 SUl9_ In,lo g ' Bu c ket
a'l il , d. " sh.11 re9,ner. $9.95

N41 IN . _ \ ~I l~OO

1 or .01 uf 15V cerlmic d isc caps .16 /$1 .00. $500/100

'M
OM

. ~..
'M'M'M

""~_'l,o ,• •" oy.."_ ·
''''_ "_
~, -n,',,_
IU'UI
Inu. ­
... " . OlJ ........ , _

T.. . IWII _
l JOX Tl lIO>'.. . I . lT lUl

COO<V. ~ , ­
H '~ I P$A T _

" ("Ull... ,.. c:~.·..... _lon
......u~. 'U ' Y"<CClI " Uti.-- .".- ,...u.
~,

,.
'"..
'M..

,.
.M,.
'ManlO _ ln

I UCI _1K

: ,O" "" , .",A'OC _
lIn ' :I'M • • n", ' oc­
: ": ':/1oI" U "" OC ­
:', .-4""''''' ''''''''ICIoO " ,-
: 11,...u, ·
1.WCIC''' '-4" n ' ''_ ,
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NEW PRODUCTS!
Super Color S-1 00 Video Kit $99 .95 Elf If Adapter Kit $24 .50
Expandable to 256 x 192 high resolution color Plugs intoElf IIprovidingSuper Elf44and50pin
graphics. 6847 with all display modescomputer busplus S-100bus expansion (With Super Ex­
controlled. Memory mapped. l KRAMexpanda- pansion). High and low address displays, state
ble to6K. S-100 bus 1802, 8080, 8085,Z80etc. and mode LEO 's optional S18.OO.
Gremlin Color Video Kit $59. 95 1802 16K Dynamic RAM Kit $149.00
32x 16 alpha/numerics and graphics; up to 8 1802lS-100 expandableto 32K, Hidden refresh
colors with6847 chip; 1K RAM at EDOO. Plugs wlclocks upto4MHzwinowait states Addl. 16K
intoSuper Elf 44pinbus. Not expandable to high RAM S79,OO.
resolution Graphics.

$135.00
265.00
423.00
'475.00
199.00
310.00
470.00
$89.00

$129.00
Extender Board $8.99

Video Modulator Kit $8 .95
ConvertyourTVsetintoahighqualitymonitor
without affecting normal usage. Completekit
with full instructions.

Digital Temp . Meter Kit $34 .00
Indoor and outdoor. Switchesback and forth.
Beautiful. 50' LED readouts. Nothinglike it
available. Needsnoadditional partsforcom­
plete, full operation. Will measure -100 ' to
+200'F, tenths of a degree, air or liquid.
Beautitul woodgrain case wlbezel $11 75

Not a Cheap Clock Kit $14 .95
includeseverythingexceptcase. 2-PCboards.
6-.5D" LED Displays . 5314 clockchip, trans­
former, all components and full instructions.
Orange displays also avail. Same kit w/.81r
displays. Redonly. S21 .95. Case $11 .75

NiCad Ballery Fixer/Charger Kit
Opens shorted cells thatwon't hold a charge
andthenchargesthem up, all in onekit wlfull
parts and instructions . $7.25

S-100 Computer Boards
8KStatic RAM Kit

16KStatic RAM Kit
24KStatic RAM Kit
32K Static RAM Kit
16K Dynamic RAM Kit
32K Dynamic RAM Kit
64K Dynamic RAM Kit
8Ki1 6K Eprom Kit (less PROMS)
Video Interface Kit
Motherboard $39.

Samedayshipment.First line partsonly .
Factory tested. Guaranteed money back.
Quality IC'sand othercomponentsat tac-
tory prices.
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60 Hz Crystal Time Base Kit $4.40
Convertsdigitalclocks fromAClinefrequency
to crystal timebase. Outstanding accuracy.

PRD M Eraser
Will erase 25 PROMs in 15 minutes. Ultra­
violet, assembled $37.50

791C Update Mas ter Manual $35 .00
Complete ICdata selector. 2500 pg. master refer­
ence guide. OVor 50,000 cross references. Free
update service through 1979. Domestic postage
$3.50. Noforeign orders.

ROCKWELL AIM 65 Computer
6502 basedsingleboard withfullASCII keyboard
and 20 column thermal printer. 20 char. al­
phanumericdisplay, ROM monitor, fullyexpand­
able. S375.00. 4KversionS450.00. 4KAssem­
bler $85.00, 8KBasic Interpreter$100.00.

Special smalllJ{M'er supply forAIM65assem. in
frame$49.00. Complete AIM 65in thinbriefcase
with power supply $485.00. Molded plastic
enclosure tofitAIM65pluspower supply $47.50.

AIM 65/KIMNIM/Super Elf 44 pin expansion
board; 3 female and 1 male bus. Boardplus 3
connectors$22.95.

AIM 65/KIMNIMI/OExpansion Kit; 4 parallel
and 2 serialports plus 2 internal timers$39.00.
PROM programmer for 2716$150.00.

Mu lti-volt Computer Power Supply
8v 5 amp, :t l Bv .5 amp, 5v 1.5 amp, - 5v
.5 amp, 12v .5 amp, - 12option. :t5v, :t12v
areregulated. Kit$29.95. Kitwithpunched frame
$37.45, $4.00 shipping. Woodgrain case
$10.00, S150 shipping.

programs. Cassette version in stocknow. ROM
versions coming soon with exchange privilege
allowing some credit for cassette version.
Super Basic on Cassette $40.00
Tom Pittman's 1802 Tiny Basic Source listing
nowavailable. Find out howTom Pittmanwrote
TinyBaslc and howto get themost out of it.
Never offered before. S19.00
S-100 4-Slot Expansion S 9.95
Super Monilor VI.I Source Listing S15.00
Coming Soon: Assembler, Editor, Disassem­
bler, DAlAD, SuperSound/Muslc, EPROM pro­
grammer.

Quest Super Basic
Quest, the leader in inexpensive 1802 systems
announces another first. Quest is thefirst com­
panyworldwide toshipafull sizeBasicfor 1802
systems. A complete function Super Baslc by
Ron Cenker including floating point capability
withscientificnotation(number range:t .17E" ),
32bit integer :t 2billion;Multi dimarrays;String
arrays; String manipulation; Cassette 1/0 , Save
and load, Basic, Dataandmachine languagepro­
grams; and over 75 Statements, Functionsand
Operators.
Easily adaptable on most 1802 systems. Re­
quires 12K RAM minimum for Basic and user

RCA Cosmac Super Elf Computer $106.95
Compare features beforeyou decideto buy any A 24 key HEX keyboanl includes 16 HEX keys
other computer. There is no other computeron plus load,rFset, run, wail, Input, memory pro­
the market todaythat has all the desirablebene- teet, monitor select andsingle step . Large, on
fitsoftheSuper Elfforso littlemoney.TheSuper board displays provideoutputand optional high
Elf is a small single board computer thatdoes and low address. There is a 44 pin standard
many big thingo. it ioonoxoollont oomputorfor connoctor olotfor PC oardoand a60pinconnoc·
training and for learning programming with its tor slot for the Quest SuperExpansion Board.
machine language and yetit is easily expanded Power supply and sockets for all IC's are in­
with additional memory, Fuit Basic, ASCII cluded inthepriceplusadetailed 127pg. instruc­
Keyboanls, videocharacter generation, etc. tion manualwhich now includes over 40pgs. of
Before you buy another small computer, see if it software info. including a series of lessons to
includes the following features; ROM monitor; help get you started and a music program and
State and Mode displays; Single step; Optional graphics target game.
address displays; Power Supply; AudioAmplifier Many schools and universities are using the
andSpeaker; FUllysocketed for aIlIC's; Real cost Super Elfasacourse of study. OEM's useit for
of in warranty repairs; Full documentation . training and research and development.
The Super Elf includes a ROM monitor for pro- Remember, other computers onlyofferSuperElf
gram loading, editingandexecution withSINGLE featuresatadditional cost or not at all.Compare
STEP for program debugging which is not in- before you buy. Super Elf Kit S106.95, High
eludedinothersatthesame price. With SINGLE address option SB.95, Low address option
STEP youcansee themicroprocessor chipopera- S9.95. Custom Cabinetwith drilled a.ndlabelled
tingwiththeuniqueQuestaddressanddata bus plexlglassfrontpanel $24.95,ExpanSionCa~met

displays before, during and afterexecuting in- with room for 4 S-100 boards $41 .00.. NICad
structions.Also.CPU modeandinstructioncycle Battery Memory Saver KII $6.95. All kits and
aredecoded and displayed on8 LED indicators. options alsocompletely assembled and tested.
AnRCA 1861 video graphics chip allows you to Ouestdata, a12 page monthly softwarepublica­
connect toyourown TVwith aninexpensive video tlonfor1802computerusers ISavailable bysub­
modulatorto dographics and games. Thereisa scnptlon for S12.00 per year.
speaker system included for writing your own Tiny Basic Cassette $10.00, on ROM $38.00,
music or using many music programs already original Elf kit board $14.95. 1802 software;
written. Thespeaker amplifiermay alsobe used Moews VideoGraphics$3.50. GamesandMusic
to drive reiays for control purposes. $3.00, Chip 8 Interpreter$5.50.

Super Expansion Board with Casselle Interface $89.95
Thisis trulyanastoundingvalue! Thisboardhas subroutines allowingusers to take.advantage of
been designed to allow you to decidehow you monitor functions simply by calling them up.
want it optioned. The Super Expansion Boanl Improvements and revisions areeasilydonewith
comeswith4Kof lowpower RAM fullyaddress- the monitor. If you have the Super expansion
ableanywhere in 64K with built-in memory pro- Boanl and Super Monitor themonitor is up and
tectand a cassette Interface. Provisions have running at thepush of a button.
been made for all other options on the same Other on board options include Parallel Input
board and it fitsneatly intothehardwood cabinet and Output Ports with full handshake. They
alongsidetheSuper Elf. TheboardIncludesslots alloweasy connection ofanASCII keyboardtothe
forupto 6,K of EPROM (2708, 2758,2716 or TI input port. RS 232 and 20 maCurrentLoop for
2716) and IS fully socketed. EPROM can beused teletype or otherdeviceareon board and it you
forthemonitor and TinyBasic orother purposes. need more memory there are twoS-100 slotsfor
A IKSuper ROM Monitor $19.95 is available as static RAM or video boards. Also a l K Super
anon board option in 2708 EPROM which has Monitor version 2withvideo driver forfull capa­
been preprogrammed with a program loaderl bilitydisplaywithTinyBasicandavideo interface
editor and error checking multi file cassette board . Parallel 1/0 Ports$9.B5, RS232$4.50,
readlwrite software, (relacatible cassette file) m 20 ma IIF $1.95, S-100 $4.50. A 50 pin
another exclusive from Quest. It includesregister connector set with ribbon cable is available at
save and readout, block move capability and S15.50for easy connection between theSuper
video graphicsdriverwithblinkingcursor. Break Elf and theSuper Expansion Boanl.
points can beused withthe register save feature Power SupplyKit for thecomplete system(see
toIsolate program bugsqUickly, thenfollow With Multi-volt Power Supply).
single step The Super Monitor is written with

TERMS: $5,00 min. order U.S. Funds. Calli residents add 6% tax.
BankAmerlcard and Master Charge accepted. FREE: Send tor your copy 01 our NEW1979
ShIpping charges will be added on charge cards. QUEST CATALOG. Include 28c stamp. co
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Reason No.1: PROF IT

Haven't you felt frustrated
because you r profits seem
to flyaway before you
can put them in your
pocket?

What you get from
your NESDA membership
can help you keep more of "
the money you take in . --_....

"GIVE ME ONE GOOD REASON
WHY I SHOULD JOIN NESDA?"

CIRCLE 16 ON FREE INFORMATION CARD

WANT 9 MORE GOOD REASONS
TO JOIN NESDA? ~_

2. Industry information ;ljII.lfij,
3. ServiceShop magazine .""~.,~
4 . Electronics Service '$"":"

Industry Yearbook ~'
5. Advocate for better

warranty practices
6 . Group-rate insurance
7. Technical information

" 8. Management information
9 . Legislative programs with

state and nat'l. gov~s.

10. Low Ban kCard rates

~
Don 't let your bucks get

~ get lost in the shuffle

.' ~I At NESDA, th e bottom
. Z. = line is putting more

$$$ in yo ur pocket.

, . '; JOIN NESDA

and your local and ~~ Itlt',
. state associations '~-
Send for more information: \-. ¥
NESDA, 2708 W. Berry St. '1: ' .,
Fort Worth, T X 76109 "'.....t<I"'.

LINEAR SLIDE POTS

soc ooch SPECIFY VALUE

6
oappi'0ll: 11Ao t1ltPlIOng
· 1 J,fl lfICIl , hdt
- 10KOf201(

22144 EOGE80ARD CONNECTOR
TIN SOLDERTA IL .158"x .200"

Z £.!iii i:'::Uiiiilliiiiii!!iii£
LARGE QUANTITIES AVAILABLE

$1.35 each 10 lor $12.50

POTIER BRUMFIELD
4PDT RELAYS

.UpV1lly'e ,
·3lmpcontlcll
• 24 YOIte.e. Of

: ~~MYOI~:i~lr:tl.. t.ci It

S1.25 ••ch
Specifycolivoll~ge
LARGE QUANTITIES AVAILABLE

C·H D.P.D.T. PRINTED
CIRCUIT MINI TOGGLE

!
$1.50oooh

10forS1 2.50
· '.mpI O 12S ... e
oon 'on

Store. Warehouse Hours
i AM · 5 PM

Monday thru Frid ay
Saturday

10AM·:I rM

905 S. Vermont Ave. SENO FOR OUR FREE CATALOG

LOll Angeles. CA 90006 TERMS

(213) 380-8000 • Quantities Li mited
• Min. Order 510.00
• Add 52.00

Shipping USA
• CaUf. Res. Add S-;'
• PrClmrtShIppIn,

REED RELAYS
9.1S VOLT D.C. LATCH
NORMALLY OPENED

CONTACTS: 1 amp ma x.
switch - 2 amp...max.carry
BODY SIZE : approx. 1 Inch
long If. inch high

S.P .S.T. 1500 ohm coli
~$1.1S.IC~

C.P.S.T. 1200 ohm coil
~S1.30"Ch

~S1.so.ach
3>l':S>iiso ohm coi l

ALL ELECTROftICS CORP.

CIRCLE 31 ON FREE INFORMATION CARD

Power Supplies
1 2 Yolts @ 1 3 amps

SURPLUS UNITS IN LIKE NEW CONDITION

INPUT : 11S vac43 · 63hz n~
OUTPUT: 12vdcO· 13 amps ~ I
REGUl ATION:O.1% + 5 mV 1.5"
NL·FL. ± 0.1% ± 5mVlor10% ,. I
Input change --;.. • L
~~:~L.E~.2mVRMSmlX.,20mV - f-- 12" ~I

~I~~~~~~~;':~:·IIY 10 mV for 7g••• per unit

REMOTE SENSIN G. REMOTE VOLTAGE ADJUSTMENT.
OVERLOAD PROTE CTION I nd OVERVOLTAGE PROTECTION

ALSO AVAILABLE IN S VDC @2i A MPS $79.oo per unit

./

CIt. MI. \16\

CIt. • •• 1510

RoTRolI 3 BLADE
CDoLlIIG FANS

RoTRolI BISCUlT ~ FAil

• used but fully tested
• 4-5/8 x 4 -5/8 x 1 '12'

COMPUTER GRADES
FACTORY FRESH

CIRCLE 8 ON FREE INFORMATION CARD

330.000 uf @ 5 VDC
150.000 uf @ 6 VDC

63 .000 uf @ 7 VDC
7.000 uf @ 6 VDC

The only air moving
device that fits ins ide a
1"1," rack panel mounted
instrument. High perfor­
mance and low noise
level.

TEIII: Add Postage
IIIIIUI 0IIE1: $10 .00
Maatercharge and Visa accepted.

P.O. Box 2361 R
Woburn, MA 01888

TEK·EL Crp.

$26900

4116
16 Kx 1 Static

RAM
MEMORY ADD-ON fOR THE

TRS·8D"OR APPLE II"
to45Dns

8 forS5995

I.C.
MASTER

NEW

'1980' '5995

ULN2001
High·current Dnvers.
Darlingtons 69C

ASSEMBLED
&TESTED

Califomia Computer Systems

8038C GO
vcq Waveform GenS 265wrstne

2K Terminal Buffer
Fast Paper Feed/Graphics

base2 inc. Tractor Mechanism

I N STOCK

74S373
74S374
S325

VISA·MASTER CHARGE
CHECK OR M.O.
NO C.OD.

1971 SOUTH STATE COLLEGE ' ANAHEIM, CA. 92806
(714) 937 0637

MINIMUM ORDER·SIO.OO
• ADO SU OfOR fRT.

W, stock and stll .mI2,000t ' sofsemi·conductors CAl.RES.ADD 6%

SOROC
IQ120

' 74900

MISCELLANEOUS CIRUIT SPECIALS
~ ~
7408 .20 C04049B ' .45
74 16 . 20 74LS 27 . 30 MC145 20B 1. 25

~1~~1 1 : ~; ~~i~g; : ~ ~ ~~~~~28BCP 1 :~~ ...-----------...."=~~
7439 3 1. 85 74LS367 .7 5 NE556 . 75
741$0 3 .2 4 74LS386 .8 0 LM390 0 . 58
74LS08 .32 74LS393 1. 95 SG3083 T 1. 25
74 LS09 .3 5 74S05 . 45 C24 16 3 . 99
74LS20 . 30 74S51 . 50 N24 31 1. 99

1024X8EPRM

EPROM ERASER BY SPECTDLlNE

UP TO 6 EPROMS IN 19 MINUTES '4995
6000 HOUR BULB LI FE *

video toa 1:5'-
12" BLACK & WHITE 1!!!!!!!i=~~T~1/;;M~M~I ~~~~~:::.-
LOW COST VIDEO ' 139 ~~1~v~A199 74LS240 2716 16K EPROM

MONITOR ~LS241~ $2795

74LS242708 74LS244 4S0ns singletS\,
74LS373 TI . HIT..INT..SGS

74LS374
S245

RESISTOR NETWORKS
rttm11l~ ..luesl.l,WJ..J.w 27O, 4.7K. &15K)

u ...., -. OH MS 89
• EA

~ 1.5K &10K 100/49t
11 ....15

$745

~
4S0ns AM D. SGS

~

I~~
I
I _,~

(/)
o
Z
o
0:
t­
O
W
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W
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o
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90
CIRCLE 54 ON FREE INFORMATION CARD



Actual Size

Low
As

129

00 Qulck·Wrap Tool : ' For 0.025' square posts. No stripping
required. Daisy chain or point-to-point. Cuts wire from spoo l.
Easy wire loading. 276-1572 12.95
00 Red Kyn ar Wire . 50: 278-50 1 1.99
White Kynar Wire. 50: 278-502 1.99
Blue Kynar Wire. 50: 278-503 1.99

NEW No-Strip Wire Wrappin~
Tool & Replacement Wire

Super
Quiet
Operation

Ideal for cooling pow e r supplies . microcomputers, hi-f
and Ham gear. De livers up to 70 C FM. D ie casl ve ntu ri.
U.L. recoqnized m otor. For 120VAC, 60 Hz.
273-241 12.95

4" Cooling Fan

~ DIP header. M ounts resistors, capacitors, etc., fo r
use w ith 16-pin D IP sockets. 276·1980 1.29

. ("Qw-profile . 3 leve l p in length.
~ 14-Pln Wrapping Sockets.
276-1993 Pkg. 2/1.29 •

[£] 16·Pln Wrapping Sockets.
276-1996 Pkg. 2/1 .39

Miniature Piezo Buzzer Element
Penetrating 6.5 kHz electronic tone . Can be driven by external
signal or self-oscillating circuit. 273-064 . . . . . . . . . . . . . . 1.99

24-Hour Alarm
Shows Time/Day/Date

Complete clock modu le- just add switches and battery! 0.25:
LCD display has built-in backlight . alarm set. PM and snooze In­
dicators. Piezo buzzer 273-064 is ideal for alarm. Operates up to
a year on single 1.5V battery. Accu racy: :: 13 seconds per
month. 277-1005 19.95

Semiconductor
Applications
Handbook

Engineer 's Notebook
of IC Circuits

Low 349
As

00

1IIIIr

Universal PC Boards
and Connectors

Dual Analog Delay IC

1095

NEW LED Clock Module
•..

Become your own design engineer! Handy refer­
ence g ives appli cat io ns and c ircu it exam p les for
most popular lin ear and d igital IC s . Basic buildlnq
block c ircuits for digital log ic inc lude s truth tables
and l1elpfultips. A ll circuits have been built a nd
te sted . 128 pages. 276-5001 1.99

• Selectable Time/Temp Display 2495• Large Bright 0.7 ' LED's
• Remote Temperature Sensing

Complete 12/24 hour-clock features temperature display in de­
grees C or F. Beeping 24-hour alarm drives an 8-ohm speaker
directly. 50-60 Hz operation. 277-1006 24.95
Power Transformer. 273·1530 4.99

~ Epoxy glass. A ll 4'hx4" wit h 'I ,." gr id . Fit 22-pin du al
edge co nnector. Reg . 4.99 .
1-Vollage. 1295 holes . For m ost appli cati on s.
276-155 Sa le 3 .99
2·Vollage. 1368 holes. For dig ital circuits.
276·156 Sa le 3.99
3·Vollage. 1368 holes . For OP amps.
276·157 Sale 3.99
00 22-Pln Dual Edge-Card Socket. W ire wr apping.
276-1550 3.49

Continuously Variable­
Many Audio
Applications

SAD1024A. "Bucket Brigade" device has 2 separate 512-stage
shift registers which can be used independ ently or in cornblna­
tion. Provides continuously variable electronic delay for complex
audio signals to create reverb, echo, phase shift. chorus and vi­
brato effects . Reliable NMOS des ign operates from singie sup­
ply. With applications circuits and data . 16-pin DIP.
276-1761 10.95

Type Cat. No. EACH
4001 276-2401 .69
4011 276-2411 .69
4012 276·2412 .79
4013 276-2413 .99
4017 276-2417 1.69
4020 276-2420 1.69
4021 276-2421 1.69
4023 276-2423 .69
4027 276-2427 .99
4028 276-2428 1.29
4046 276-2446 1.89
4511 276-2447 1.69
4049 276-2449 .79
4050 276-2450 .79
4051 276-2451 1.49
4068 276-2466 1.39
4070 276-2470 .79
4518 276-2490 1.49
4543 276-2491 1.99

Type Cat. No. ONLY
74LSOO 276-1900 .49
74LS02 276-1902 .59
74LS04 276-1904 .59
74LS08 276-1908 .49
74LS10 276-1910 .59
74LS13 276·1911 .99
74LS20 276·1912 .59
74LS27 276·1913 .69
74LS30 276-1914 .59
74LS32 276-1915 .69
74LS47 276-1916 1.29
74LS51 276-1917 .59
74LS73 276-1918 .69
74LS74 276·1919 .69
74LS75 276-1920 .99
74LS76 276-1921 .79
74LS85 276-1922 1.29
74LS90 276-1923 .99
74LS92 276-1924 .99
74LS93 276-1925 .99
74LS123 276-1926 1.19
74LS132 276·1927 .99
74LS151 276-1929 .99
74LS157 276-1930 1.19
74LS161 276-1931 1.49
74LS164 276-1932 1.49
74LS175 276-1934 1.19
74LS192 276-1935 1.49
74LS193 276-1936 1.49
74LS194 276-1937 1.49
74LS196 276·1938 1.59
74LS367 276-1835 1.19
74LS368 276-1836 1.19
74LS373 276·1943 2.39
74LS374 276-1944 2.39

MC14553 3-Digit
BCD Counter IC

4000-Serles CMOS ICs

All Prime from Major Semi­
conductor Manufacturers.
Specs and Pin Out Diagram
Included with Each Device.

L~: 49¢

Improved 5-voltlogi c d evices use
Schottky d iode technology for
m ini mum propal;lat ion delay and
high speed at minimum power.

CMOS chip replaces over 8 separate ICs in
a digital disp lay circuit. Input pulse shaping.
Master reset pin. ts-ol n DIP.
276-2498 .. .. .. .. . .. . .. .. .. .. .. .. .. 2.99

RAM Memory ICs 249
Low As

21021 024 x 1 Arr ay. Low-cost static memory chip.
16-pin DIP. Buy 8 and save !
271>-2501 . . . .... 2.49 Eo. or 8114.95
.2114L 1024 x" AITI Y. NMOS staticRAM. l8-pin
DIP. 271>-2504 10.99

WHY WAIT FOR MAIL ORDER DELIVERY?
IN STOCK NOW AT OUR STORE NEAR YOU!

' Ret2il prices lI1:Iy vary at individual stores and dealers.

ladle IhaeK
A DIVISION OF TANDY CORPORATION· FORT WORTH, TEXAS 76102

OVER 7000 LOCATIONS IN 40 COUNTRIES

.....
c.o
00o
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$5.50
$6.50
$6.50
$6.50

.... "

A NEW LED ARRAY AND
DRIVER FOR

LEVEL METERS

~I
<=>

DIGITAL AUTO
SECURITY SYSTEM

4 DIGITS !J~
PERSONAL CODE!l/~ " " ,,;: - rJ
SPECIAL $19.95.r-..-;:::::'.~,1I

1

jjiu •

• proximity tri gg e~ ~ / '
• voltagetriggered
• mechanically triggered
This alarm protects you and itself! Entering pro­
tected area will set it off, sounding your car horn
or siren you add. Any change in voltage will also
trigger the alarm into action. If cables within pas­
senger compartment are cut, the unit protects itself
by sounding the alarm. 3·WAYPROTECTION!

All units factory assemb led and tested - Nota kit!

This series covers a wide range of level indication
uses, output and input voltage, time related change,
temperature, light measu reme nt and sound level. The
problem of uneven brilliance often encountered with
LED arrangements aswell as design prob lemscaused
by using several units of varying size are substan­
tially reduced . 12 LEDs in onebar:

LEDARRAY
GL-112R3 Red, Red, Red
GL-112N3Green, Ye llow, Red
GL-1 12M2 Green, Green, Red
GL-112G3 Green, Green, Green

MARK IV KIT $31.50

MARK IV 15 STEPS
LED POWER LEVEL

INDICATOR KIT
This new stereo level indicator kit consists of 36 4­
color LED (15 per channel) to indicate the sound
ievel outputof your amplifier from - 36dB '" + 3dB.
Comes with a well- designed silk screen printed plas­
tic panel and has a selector switch to allow floating
or gradual output indicating. Power supply is 6'"
12V D.C. with THG on board input sensitivity con­
trols. This unit can work with any amplifier from 1W
to 200WI
Kit includes 70 pes, driver transistors, 38 pcs.
matched 4-color LED, all other electronic compon­
ents, PC board and front panel.

30W+30W STEREO
HYBRID AMPLIFIER KIT

It works in 12V DC as well ! Kit includes 1 PC SANYO
STK-043stereo power amp. IC LM 1458 as pre amp,
all other electronic parts, PC Board, all control

pots and special heat
sink for hybrid. Power
tran sf ormer not in­
cluded. It produces ultra
hi-fi output up to 60
watts (30 watts per
channel) yet gives out
less than0.1% total har­
monicdistortionbetween
100Mz and 10KHz.

BATTERY POWERED
FLUORESCENT LANTERN

MODEL 888R FEATURES

~
• Circuitry: designed for operation by high

efficient, high power sil icon transistor
, . I which enable illumination maintain in a
I' standard level even the battery supply

, J drops to a certain low voltage.
• 9" 6W cool/ daylight miniature fluores­

cent tube.
• 8 x 1.5V UM-1 (size OJ dry cell battery...-'---=- 7=__- - - -...:..:===-__
• Easy sliding door for changing batteries.

$10 50 EA • Stainless reflector with wide angle in-
. creas ing lumination of the lantern.

STEREO AMPLIFIER

TA·l000 KIT
$51.95
Power

transformer
$15.00 each

PROFESSIONAL
10 OCTAVE STEREO

GRAPHIC EQUALIZERII

--_ .._-
~~~~~~!~~~~ -:- l t..
..... - - ... .. . - - -- -

100W CLASS A
POWER AM P KIT

Dyn~mic Bias Class " A" circuit design makes this
unit unique in its class. Crystal clear, 100 watts
power output will satisfy the most picky fans. A per­
fect combination with the TA-1020 low T.I.M. ste­
reo pre-amp.
Specifications:
• Output power: 100WRMS into 8-ohm

125W RMS into 4-ohm
• Frequencyresponse:10Hz - 100KHz
• T.H.D.: iess than 0.008%
• SIN ratio: better than 80dB
• Input sensitivity: IV max.
• Power supply: ± 40V r19 5 amp

=~::;--.

BIPOLAR LED RED/GREEN
2 colors in one LED, green and red, changes color
when reverse voltagesupply. Amazlnc'

2 FOR $1.60

Sizesmaller thana box of matches:
Receives all AMstations.

Batteries andear phones included.

Only$10.50

12 DC MINI RELAY
SPOT 2 AMP 1.30 liJ'
SPOT 3 AMP 1.60
DPDT 2 AMP 2.50
4PDT 3 AM P 3.50

LINEAR SLIDE POT
500r. SINGLE

Metal Case 3" Long
2 FOR S1.20

FLASHER LED
Unique design combines a jumbo red LED with an Ie
flasher chip in one package. Operates directly from
5V-7V DC. No dropping resistor neded. Pulse rate
3Hz @ 5V 20mA.

2 for S2.20

MINI-SIZED I.C. AM RADIO

6V
12V
12V
12V

5W AUDIO AMP KIT

~
. - . 2 LM 380 with Volume Control

JlJI/J) ",Power Suply 6 18V DC
ONLY $6.00 EACH

PROFESSIONAL
PANEL METERS

f A. 0-50UA 8.50 ea.
B. 0-30VDC 8.50 ea.

" C. 0-50VDC 8.50 ea.

1 D. 0-3ADC 9.00 ea.
E. 0-100VDC 9.00 ea.

'Tvii'eMU~ ~~Ia l~se t~~s~~i~~vf:rce with black

mmm 0 .5" LED mill
ALARM CLOCK MODULE

ASSE MBLED! NOT A KITI
Features: • 4 digits 0.5" LED Displays • 12 hours
real time format • 24 hours alarm audio output
· 59 min. countdown timer . 10 min. snooze control. ..---=-==-=-=--=--=-=='=='-=-::-=- - .....

ONLY$7.00 EACH
SP EC IAL TRA NS FORM ER
FOR CLOCK

(FREEl

IN KIT FORM $18.50

MARK II SOUND
ACTIVATED SWITCH KIT

~
A new designed circuit em­
ployed 2 I.C., a DPDT relay

i , with a led indicator. A con-

. densor microphone cernes11~~~~t~~-::~~~t~~--I'::::::~;-=-=--===::-:==~~~~--I1

4: ~ with the kit. The relay can
'\.t.- handle up to 200 watts con­

tact to allow to control most
'" things. Just click the finger,

~
_. the relay will close, the sec­

. ond click will release it.
Sensitivity can be ad­
justedby an on board

. trim-pot. Operating
voltage9VD.C.

TY-18
$8.50 PER KIT

SUB MINI SIZE FET
CONDENSER MICROPHONE

Specification:
Sensitivity: - 65dB ± 3db
FED. Response: 50 Hz 8 KHz
Output Impedance: 1K ohm max.
PolarPattern: Omni·directional
Power Supply: 1.5V 10V D.C.
Sound Pressu re Level: Max.120dB
EM4RP$2.50ea.or 2 for $4.50

NEW MARK III
9 Steps 4 Colors

LEDVU
Stereo level indicator kit with arc-shape display
panen n This Mark i II LED level indicator is a new
design PC board with an arc-shape 4 colors LED dis­
play (change color from red, yellow, green and the
peak output indicated by rose). The power range is
very large, from - 30dB to + 5dB. The Mark III in­
dicator is applicable to 1 watt - 200 watts ampli f ier
operating voltage is 3V - 9V DC at max 400 MA. The
circuit uses 10 LEOs per channel. It is very easy to
connect to the amp lifier. Just hook up with the
speaker output!

c~.~ !~~~ !; 6 :"· ~~!· ! ·:- --- _..
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7 3 7 - 0 1

REGULATED DUAL
VOLTAGE SUPPLY KIT

~4 30V DC 800 MA adjustable, fully regulated
by Fairchild 78MG and 79MG voltage regulator I.C.

Kit includes all electro­
nic parts, filter capaci­
tors, I.C., heat sinks
and P.C. board.

$12.50 PER KIT

SIZE BATTERY PACK
10 C size ru-ed battery in dng pack,
gives out 12.5V D.C. 1.8 amp per
hour. All fresh code , pull-out from
movie cameras. Can be dlsconnec­
ed to use as single c cells. Hard
to find$15.00 perpack of 10 batteries

ELECTRONIC ALARM SIREN
COMPLETE UNIT

Ideal for use as an Alarm Unit
or hookup to your car back-up to
make a reverse indicator. Light
Output up to 130d8. Voltage sup-

AU-999 $7.50 ply 6 12VPRESS-A-LIGHT SELF
GENERATED FLASHLIGHT
EXCLUSIVE!! $3.95 ea Never worry about battery.

Mode l F-179 becauseit has none! Easy
to carry in pocket andhandy
to use. Ideal tor emergency

light. It generates its own
electricity by squeezing grip ,,_-:--== ~~~~:"::::~~ !llI.!..-.

lever. Put one in your car.
boat. camper or home. You

--- may need it some time'

FLUORESCENT LIGHT
DRIVER KIT

12VDC POWERED
Lights up 8 ~1 5 WattFluo­
rescent Light Tubes. Ideal
for camper, outdoor, auto or
boat. Kit includes high volt­
age coil. power transistor.
heat sink. alt other electro-

WithCaseOnly nic parts and PC Board. light
$6.50 PerKit tube not included!

SUPER FM WIRELESS
MIC KIT - MARK III

This new designedcircuit uses high
FEQ. FET transistors with 2 stages

..

pre amp. Transmits FM Range (88­
120 MHz) up to 2 blocks away and

" • with the ultra sensitive condenser 1~~~~~~!g!g~~~~~~~~~1
~-' microphone that comes with the kit.
--:-. ' allows you to pick up any sound

within 15 ft. away! Kit includes all
FMC-I DS electronic parts. OSC coils. and P.C.

$11,50 PER KIT Board. Power supply9VD.C.

....
<C
CO
a

SOLID STATE
ELECTRONIC BUZZER

~~
$1 .50ea"K

Mini size1" x 3/4" X 3/4"
Supply voltage 1.5V. 12V

Ideal for Alarm or Tone Indicator

1 WATT AUDIO AM~
All parts are pre-assembled on a Jb'
mini PC Board. Supply Voltage 6 ~

9V D.C. SPECIAL PRICE $1.95 ea. -

LOW TIM DC STEREO
PRE-AMP KIT TA-l0 20

Incorporates brand-new D.C. design that gives a
frequency response from OHz - 100KHz ± 0.5dB!
Added featu res like tone defeat and loudness control
let you tailor your own frequency supplies to eli­
minate power fluctuation!
Specifications: • T.H.D. less than .005% • T.I.M.
less than .005% • Frequency response: DC to 100KHz
± 0.5dB • RIAA deviation: ~0.2dB • SIN ratio: bet­
ter than 70dB • Sensitivity: Phono 2MV 47K/ Aux.
100MV lOOK ' Output level: 1.3V• Max. output: 15V
• Tone control: bass ± 10dB @ 50Hz/treble ~1 0dB

@ 15Hz' Power supply: ± 24 D.C. @ 0.5A
Kit comes with regulated power supply, all you need
is a 48V C.T. transformer @ 0.5A. . '
ONLY S44.50
X'former

I.C. TEST CLIPS
Same asthe E-Z clips $275
With 20" Long Leads .

In Black and Red Colors per pair

SOUND GENERATOR I.C.
Creates almost any type of sound - gun shot, ex­
plosion, train, car crash , star war, birds. organ ext.
A built-in audio amplifier provides hiqh level output.
Operates from one 9Vbattery, 28 pin _ .
dip, we 5upply tile datas, $2,90 EACH % •

ELECTRONIC SWIT:I. . K.IT
COND ENS ER TYPE ' .

Touch On Touch Off
uses 7473 I.C. and

12Vrelay II#~

$5.50 each ~. v

$2.75 EA.
$2,10 EA.
$1.90 EA.
$1.90EA.

ULTRASONIC
SWITCH KIT

. ,nc U In tIC .CO

P"~~': U~d.;' ~ctl Pt. d o~ \iiu·~ r :C' O N LY, N~ ·~.O~D . /Sto r. Houn 10 ·7 Mon . t h ru SI t. ~

12 '03 C R E NS HAW BLVD ., H AW TH O R NE . CA , on o -
PH ONE : (21J) n3 · 1t2 1 • (2 13) '''-5 112

Kit includestheUltra Son ic Transducers, 2 PC Boards
for transmitter and receiver. Alt electronic parts and
instructions. Easy to build and a lot of uses such as
remote control for TV, garage door, alarm system or
counter. Unit operates by 9-12 DC. $15.50

COMPLETE TIME MODULE
0.3" digits LCD Clock Module with month

~
and date, hour, minute and seconds. As

~ well as stop watch function!! Battery
~ and back up light is with the module.
. . Size of the module is l " dia. Ideal for

use in aoto panel, computer, instrument
and many others! $8.95 EACH

SOUND ACTIVATED SWITCH
All parts completed on a PC Board
SCR will turn on relay, buzzer or
trigger other circuit for 2 - 10 sec.
(adjustable) . Ideal for use as door
alarm, sound controlled toys and
many other projects. Supply voltage
4.5V 9V D.C. 2 for $3.00

FM WIRELESS MIC KIT
It is not a pack of cigarettes. It is a
new FM wireless mic kit! New de- .---------'--------.
sign PC board fits into a plastic
cigarette box (case included) . Uses
a condensor microphone to allow you
to have a better response in sound
pick-up. Transmits up to 350 II.!
With an LED indicator to signal the
unit is on = FMM2 KIT FORM S7.95

~AC
12VAC
16V CT AC

BV no
12VDC

KIT FORM
$8.75 EA.

OUR PRICE $71.45

ELECTRONIC DUAL
SPEAKER PROTECTOR

Cut off when circuit is shorted
or over load to protect your

ampIi f ier as we" as your 1t---=-7:=""-=:=-:::::==:-:=:-::::=:-::7----1r::..::::=~:-::-:=.::-:~==--::=.=-~=-:::-=.....".....,,---1speakers. A must for OCL
circuits.

"FISHER" 30 WATT
STEREO AMP

MAIN AMP (15W x 2)
Kit includes 2 pes . Fisher PA
301 Hybrid IC all electronic parts
with PC Board. Power supply ±
16V DC (not incloded). Power

Super 8uy band with (KF1% ± 3dB). Volt-
Only$18.50 agegain 33dB. 20Hz - 20KHz.

PUSH-BUTTON SWITCH
N/Open Contact

,-); -, Color: Red , White, Blue, Green, Black
~. 3/ $1.00

•
N/ClosealsoAvailable

50C each
,> LARGEQTY. AVAI LABLE

HICKOK LX303
DIGITAL LCD MULTIMETER

• 3V, digits display ' 200hours 9V
battery life • Auto zero : polarity:
overrange indication • 100MV DC
F.S. sensit ivity • 19 ranges and
functions • D.C. volt: 0.1 MV to
1000V • A.C. volt: 0.1 V to 600 V
• Resistance: O.H! to 20 M(! • D.C .--====~:-:-:~~~ ---:-....:.:..::.=:.:::....
current: 0.01 A to 100MA

SUPER 15 WATT
AUDIO AMP KIT
Uses STK-015 Hybrid Power Amp

Kit includes: STK-015 Hybrid IC, power supp ly with
power transformer, front Amp with tone controi, all I-~~~~~~~;;~~::...---~~~..----;~~~;;;-;--;~:-;:-;;;;:~;:;;:--I
electron ic parts as well as PC Board. Less than
0.5% harmonic distortion at full power V,dB re-
a: .: soonse from 20-100,000 Hz.

J:J!!1!- This amplif ier has QUASI -
. . ' Complimentary class B out-

_ ~ . . , . put. Output max is watt (10
~';"--; _i-ol~. watt RMS) at 4~ . ONLY

" _~ ..... . $23.50 each

I
?k- HEAVY DUTY
\ ~ CLIP LEA D S

, \ )' 10 pairs - 5 colors Alligator clips on a
22" long lead. !deal for any testing .

S2.20/pack
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S..II'
.75_,'i
' '''1.10......
1 10
lSI

8\
1,80
II I
12.
14.
\. II ~

$38 .88 ' e.
$49.88

• ... o l l .. ltC'
2..
se

' 50
25.
' 50
15.
2..

"25
15
25
25,.
"

CAll TOLlfill.
(100) 4U-ut7 USA .. .....ti ' \

INeAll' . ,~ .
(100) )1202651 r;-

LOCAl" OUTSiDI UIA . _.
(211) ......200

Or dl' r b t C.. I ~0. 11 1 "

COMPUTER
GRADE

CAPACITORS

HOW TO ORDER
....., b t ( M d •. M ..sll' , ch.l' KI'.
ViS<l, or coo . ( lu 'lll' urdl'r s
p lu~ inelu cko I', pi, ..linn d..11'
FlIIl'illn pol., in U.S.fu nds. O. M,
h., phoocon ' moIil. or ~ I ou, 'I' t~ ;l

MINIMUM OR OfR S10. plu M'
in<lud l' phon.... num hl" ..00 moI~

..,i lM'/iw.u1' ' OU " '1' ",dl'"nll
from . ' ,i(" u iid ltvu l..sI d" t 0 1
(0\1" d.JII'_ SH"'I"'G: USA :
..dd SHIO 101 1hI' lit\ l 2 11M. f m
1l' lMlnd ..dd J..( lor ..dd rl lb. f ur
..i, ~dd 7Sc fm ..dd r l lb. FOR.
E1G~ : MI' !oICI': ..dd S l 00 1m flr\t
2 11M., 10()( pe . ..ddr l Ih Air: ~dd

S11 00 lor fi'\1 2Ih\, S ~ furu( h
..dd t' l Ih. (ODs Sl .ldd r l. Gu ..,·
~n t l' l'd Yli s ful inn lnr 120 d..u
"' ,"u, m","" h..( ..! Nol , ....
spo ns,h ll' 10 . It P" Il... ph,ul
I'unt\. SOml' ,l l'm\ Stlh jl'( t 10
p,,", S<l ll' Wl' rI"W" 1' 1hI' , illh l
In limi lqu..nh li"
SE~ D FO R FRU CATALOG

FEATURIt-;G:
Cn lTlpull' rs ..nd ~«I' s,.or il's. d,~

dri ~ l's. prin lt' .\. in ll'll' ~' t' d ci, ­
( u ih . LEOs. w m icnnducIUl\.
hu nks. s" fh" u l' . ( IInn l'c ln " .
p l..,s mOlI' .. nd mOlI'! ThI' .. idnl
M'1« ti" n ..llhI' I" .. ..\ l prl( I'\ !
Ci,<l1'" u, ' u •• sl'ni(1' nurnbfo,
'" pho'IM'/.. . i tl' IlId ..~ 10' t "U'
CUP\ ! ,

DISK/DISKETTE
LIBRARY CASES
PI',I« I lor slor" lll' ..nd mli liOll! ttl ·
imp.ll<l pLn li( (.1 M', holds up 10 10
dKlu .
C.. I No , 1414 "' , -

d iWll' lIn I 0 1 . $1-.0

C..I No . 1 '~ r d iv. 1001. S) 'S

of over 10.00 from th is ad!

"A UTOMAT IC RAD IO" . ~AVE $ 51.D7!
AM/FM CAR RAD IOS

Th ese puchbutton radios with front/rear
speaker control Be power antennA switchl
burglar Alarm control Are completely built
up in JAPan , but to get A low custom l1Ite
the radio was assembl ed in Jap an less dial
&: face plate & Po int er . We supply stu ff to
put together a complete radio . all in
foam packed box es from Japan . Mad. to
se ll for $79.95 eoch -
Sh . Wt. 12 Ibs. 9DS0376
Car St er.as - YDS0402

Send fo r FREE cat ·1. ··visit our stores,
177 Walhington St. , Peabody. MA. or
Towne Dump. 777 So . Willow St .•
next to Wool co. Manchester. NH.

8 for 51

51.25
12 for $10

• 11'J.lh~t QlJoJl,ty (onrJ(/~ '

(,I I Nu Pc.... It ..", Sol\(.

11" .4 su o i',)(

1m 5 1 <40 "'
12't l SI ItO '"

C.., ~0. 11 " 1

Hillhl'sl qu ..lil t . Spoo ll'd ...ilh
S<o t( h-I t..nd I..pe . WI. 2 0 1.

TV
MODULATOR
(kit) ;~~ ~=lhbf:~~n~~~/("\·
A«f'p k (om~lr \ 'idI'o OIoI lpu l
from m mpu ll' r" TV 1loIIftI'S, 1'1( . R....
qui, " ' VD<:.opI' , ..I" "" ..n., sl..n­
cLud UW TV. ( h.lnnr I 2 or 1. Co­
pll'lrl t shir ldl'd . Nol 10 M uM'd
.. hrrl' pt"ohibilrd b, I...... WI .. 0 1.

e.,No. " 71 54 3 for $10 ....~~~~~~~.....

C·l0 DATA
CASSETTES

• ( 1/\ <;11t1/.:0I(1. M PI. Pt'rf f.'<:• •m el mo rt"

Simil... in ( h.. u (l l', isl in 10
l~l'04lJ'M)6, I..mil .,. Pfi fl'<l for
l 00's o l _ ilchi". ..pp1tU liotK!
C.. I No . l 11" ~ r~ (~m ln 2N l'04l

C..t Nn. 1140 " "' P ( sim l0 2~ 1'WNo)

51/ . " DRIVE ENCLOSURES

2N3904/3906 STYLE
SWITCHING TRANSISTORS

TRANSFORMERS
• O rder b y (.Ud /OJ: Numb<'r

( .I t No . Or \C:rip lion S.. II'
l H 9 " V 6 l Ao1W fI SOOmA.

me l.. I I'n<" wd " .. ....
14 ;'"1 lOv tJ M .du..lp. imolry.

opc'n ', ..rnr
, ,..

100 ;'" 12'0' fl' lOOmA. opI' nfr....... .

PC ~",,,. HVCT 6 1OOmA. _ LlI
1'n<" M'd 1~~ 11K S2.SO
12.'0' ~, ;,"SOmA, .. ith"
lint' <or d lib U2~

SIOIlII' I'M ln"',1' " t...-o ·pil'<I' ow l.., C.. l ~o 10 .... Ou..1 1 ' , t1K SH
( " n\ lru(l ion , hC"K~l lI nl'. Ou..1 C..I~ ... 114S SinK11' 2 th\. "2'>
~r.:\I:i-;:'~h ~ ,~s, ...i";~'ri~\hmn ktrd as low as $25.-.

• '>OJrh',fJ11
• L,m"C'dqU dn ll // ("\'

O ,M f b., ( .IIINn. 1117.a nd pi",

r iM Itt' ll SoI~

• I ii< Ie
104 l't( HC
, . lOC 160<
, . 2ac l lC
10 J.4e 20C
22 )f,( 22<
H U < 1H
11 44< zee
~ M < .4CK

fl ..1 s l, l l' . . .. inbo .. ( o lo .rd .
~r.. ll'1o..b lip.<Ol d.28llo1llr .20
( ondu ( 1on PI"'" in<h .. ide-.
O rd co( by ( at No .!1-l7 Cl nri
COrK/ti C/Of\

Cond 1 II 10 It. 2 ~ II
14 52.10 S ",100 S10.SO
" S2.40 S ' ..wI S1100
20 SJOO S 1 00 S1'>.OO
260 5190 SI0 ."O Sl '-5 0
J.4 S'UO Sl HO SlS _SO
.wi ,," 00 Sl l100 SJO.OO
0;0 S;'".O;O S20.00 S) ' .SO

COLOR CODED
RIBBON CABLE

~~.
3-WAY SPEAKER KIT- $49 .8 8/ pr

Famous mfr. ha s cabi net s not assembled
but all routed. just "smap in" groov es &.
glue to get complete finished cabinet •.
As BUy as 1.2,3. Try it and you will see .
We sell complet e k it of two cabinets. 4
spe akers good lo r 35 We" IRMSI .
terminals , dueted p ort. grill stuff, & in·
str ucti ons. Size : 1 7"Wx 1 0~" Hx9Y.! "D.

2 lor $ 49. 88 9AB04'60 $49.88/pr.

AM/FM·MPX STEREO RECEIV
· Close·out special * @ watts (RMS)/
ch annel · Ta pe inputs · Phono inp uts
-Fully wired &: re ady to install in cab·
inet or wa ll ·Cabine t avai lable "Just
add speakers to operate *4 ch annell
q uad outputs available · Co m plete jax
pan el &. many other ex t ras . L.P. was
$ 199.9 5 . IC/FET. Sh . WI. 7 Ibs.
@ =12 wls 9 X0538 $4 9 .88
@ s 8 wt s 9 X0296 S39 .8B
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POWER SUPPLY KIT

INPUT~·'~m"'i: ::' ~
115 VOLT ""~,,p1 " \ '

16HZ. ~ ;:;.
We supp ly .11 elec lrica l and electroni~ .

pat'ts, yo u su p p ly la bo r & mechanical
parts, tools , &. case.
Batte ry Ch ar ger l2VDC , 20A, 20 Lbs .
7C70005 • . . • • (2 0A) .. . . $19 .50
Batte ry Charger l2VDC. 15A. 15 Lbs.
9C0089 ( lSA) . • . • • $14.50
N i·Cad Battery Ch arge r Kit. Super
Buy ! U p t o 35VOC, SOOMa .
Sh . Wt. 5 Lbs. . . . 7C 70243. . . $6 .00
Lo qic P .S . Kit . 5V , lA. Req·ted . $6 .00
7C7026 7

~ a~~s.24~~;'t.R,.I'L~~ . .. adjustabl. ,
5MII

ONE ARM BANDIT
MIKES

~~: H;.~::'a~1co::.~n:( i:di~ru~~~.~ro~~
VOLUME, SQUELCH. CHANNEL SELE CTOR ,
SPEAKER. and DIGITAL DlSPLAY an I n COD.I­
ftilD tly located. 'lll'Mn 701&1' finpn do the talkinc.
Co~ with & n . multi-eonductor. tolor-eoded, coiled

~i.~Jg-I~~-:W~):~~.-:-!J!!.~~~. i~ ~%:r.::

only

$14.99

HY·GAIN
Only

$14.99
2 FOR $15

40CHANNIL
CB BOARD

SEND FOR FREE CATAl OG

POLY PAKS®
'.O.~XMI- u

so. LYNNFIELD. JIA 01'40

~O~O:.k:i~rY:=J:e~:e1H:~~i~k:r9H~~~iA~ .
Chip. R4f .nd Mod. Tranlilton, .nd Motorol. Mt.
..ril l PLL. M.y be UNd ror 10 IMter connnion, (1M
continuinc ..rill ''CD to 10" in 73 m zin. l. The
pam.lonl makl it.n orrlr you c.n·t " ru Wt. 9 oz.
tit. M• • 12CUIIM

B~~~~LEA~I~~~A~I:g::'~;~~'~~f~oq:~~tytoG;: ~~'C~"(S:)':li",)' ~ :~ 1~:: ~:=
o •.MICIO MINI l EED SWITCHES, 1" Ions. for abrml, may., de., (.U5I) . . 1.29 12 for 1.30
o l o-TANTAlUM ElECTRO S. al ll 'd mini, axial, herme tically .nled, ('5141) . • 1.29 20 for 1.30
o SO. D1SC TY" CAPS, Incl; NPO, h1-Q, mylar, e~&mle. . ... It' d "" lues, ("437) 1.19 100 for 1.30

B~~{~H~R~~~~~O:::r~~~s?::c{f~~":h::r:~:::t~~,7:;5"1;i : ~ :~ '~ :: ~:~r
o 30-SUIMINI IF TI ANSf OI MEI S, MIL sl"lIUMd, shie lMd. (.35Atl 1.29 60 for 1.30
o 4O.AOJUSTAIU FlIIITE COlES.. cen tet' cut lor hex adJUfI, (" 5701) • . . .. . • , 1.19 10 for 1.30
o 10-PC TIIWOTS, Krewdriwr adiUfI, ulOf1ed "alWI, ("J346;) • • • • • •• • • • • • 1.29 20 for 1.30
o :z5-4" CAllE TIES, p.....lk. like Ty-wrap Ity". ('5217) . . . . . . . . . . . . . . . . • •• • 1.29 50 1M 1.30
OS-CRYSTALS. rnay InclvcM; CI, ham "arioullhapn and .Iz". (.571') . ..• . . 1.19 10 for 1.30
o ~ ,MIC.O 'WIfC lllS. srn, ' ''0 c.on tAct. , plu"let' . Iyle, solder tabs, (".17.,) 1.19 'for 1.30

~ :~;~~E:VS~~~~~ ~~tl~~ ~b~k~J:~~ed 1~~:,or~:ii5ii : : : : ' ~ :~ '~;:: t:
o '-lM301OT VOLTAGEIE GULATOIS. 5 1024 voill. TO· 220, ("5197) .. • . . .. . 1.29 12 for 1.30
o 4O-POlY$TYIENE CAPACITOIS , allt'd ,,&luel and "oIlaJ". (",052) .. . .. . . 1.29 10 for 1.30
o 15-THEIMlSTOIS, miston lha l ehMp wllh 1M temperature, (,,204&) •• •• • 1.29 30 fM 1.30
o .,.'.4 WATT aESISTOIS, a..t'd n lYeS, metal mIlL marted. ("5797) • • . • •• . . 1.29 130 for 1.30
o 10.MO DULAI SWITCHES. Centr&WJ" p ush_onu ' type, up 10.4PDT. (,3150) . 1.lt 20 for 1.30 ,

Bt;~::~1~~:I~~~~:~~h.:;:'!·i:,.h..'C,~::~ ~~~~i/.~~~~: . ~~~~~~). : : ~:~ ,: :: ~ :=
8 ~~H~:.~$~JPT~~mfJfo~~ ~~~]'Jr'34c\~~-i: <.iii"OA) :::: l :~ 2::: ~ ::,
B~:::~~~~':I:p~~~~i..U\:':~;~~"~~=. e:.~. ~~~).:::: ~:: 1 ~: :: ~ :: :
o 'I-HALFWATT IESISTOIS, ,ultd. Carboni, eAfbo.-fiIms, "arious "atUff, ("454) 1.29 130 for 1.30
o 15-HUMIUCIUR CONTIOlS ass-or1.tt ....Iues. manufKlurft'l dump, (" 3107) 1.29 3D lor 1.30
P LroWEI TAI .TIIAC .100% orime, 40QV lOA TO-220, (" ' 2"' ) 1.29 2 for 1.30

o so.PIECISION 1IIISTOlS, VI, 1, 6 :z "'.Inl. 1%, A'iorted types, (N363) • • • • • 1.29 100 for 1.30

B::~~'lM~cro~tV:~i;:~~d ~~~,u~;.::: ~~:'i :::::/(:::~;) . ~ :~ ': :: ~ :~:
o 4·IOCKEI SWITCHES, OPOT. sole1ft' ~Iet trmUlWIl., (M: 3302) • • • • • •• • •• • • 1.29 • for 1.30
o ,-.lLAY, lAacOCK 'YDC, 5PST, plutk cue (Msao7) . . . . • . . . . . . . . . . . • .. 1.29 2 for 1.30

8 lt~~·::~~I~I~~~~~:y,S:Xi11:J~n::'~~)t.iS;:'j ':::::::::::::. g; ,0: J:~:=
o 3Opc.-HEAT SHI INK, Thermo-fit. "''''111 all t. of sir"_shrinks 501ft (.5241) " 1.29 60 for 1.30
o 10-SLIDE SWITCHU, $PST, SPOr, etc. all lhAp" and Ilzes, (.5927) . . . • . • • 1.29 20 for 1.30
o :z5.DT L'., 100% prime. ... . f d fI::l,flopl, etc ., InIrbd, (.3709) . . . • . . . • . . . •. 1.29 50 for 1.30

Bl~;~~;~6r;~;;~t;':::,u~o so";:f;:':r' ~'::I,~t;;;~I) ~~~~~ ~ : :: :: : : ~ :~ 2:.:: ~J:
[] 1-lITE SENSITIVEUNIJUNCTION TIANSI S~I, prosramrmble, (IIt5'19) .. . . 1.29 2 for 1.30
o 1DO-P1:E..fOlMID YJWATTEIS, papua. val..., 101M 5 " '0 %en, (.,060) 1.~ 200 for 1.30

g:a~~~~ls\'5t~~::~~~,~~:~~~Sto 10 w.It:~~{~~») .:::: ~:i: .::: ~::
g~::~~~:O~~"~:M~Atr ~~~~~~':~I~:. ~.,~~~I .ire:.(i i; iS):: t~ l: I: tJ8
o SO·ONE·WATT IESISTO~S.Jl.VOuiu "non,IOIM S"~I, 100'1 of UIeI, ("3144) ' ~29 100 for 1.10
o JO· fT . WllE -WIAP WilE, 30 .a~e, Inlula led , eonlinuoullftillh, (.3a03) . . 1.29 60 for 1.30
o , ·SPDT MICI O SLIDE SWITCH, only 31'1" cube , for PC mount, <. 342' ) • . . . 1.29 12 lor 1:10
o 10-Pl .-IC APLUGS &: JACKS, for .udkJ, Ipeak.,.., etc ., <"...,2) 1.29 20 for 1.30-
a 5·2NJ055 HOl l Y TI ANSISTO IS . TO-3J ("3771) . . . . . . . . . . . . . . . • . . . 1.29 10 for 1.30
o ...SINGU PIN MlCIO GI EIN LEOS, 3V, 10 mill, " pln headl" , 100%, (.6126) 1.29 12 for 1.30
o ",UMIO IlD LEOS, 1.5-] V 0 10 IftA. 1_ ....oriol,100'. 01..... (_2135) 1.29 121.. 1.30
o l-MAGNETIC DISCS, ohdl......I.tan. , .....,Ioy, 13/16" dla. (__) ••. • • • 1.29 12 ,.. 1.30

Bt~~~Jf5~iEt~~:O~~~nl,;.r'~~~aT~~:,~tt'.~~)• . ~:~ '~::~:=
o 10·VOlUMECONTIOlS, ,ult. n lues , aucl~, Md Iwiteh loo! (.5'2) . • •. . •. 1.29 20 for 1.30
o 6>O-PIEFOIMfD DISC CAPS. handy aMOf1menlof n luel , ",.bd, (" ttI1) .. 1.29 120 for 1.30

(/)
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o
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,
lUt 912.50
1.7' 1.25 146.25

I" a ,s 146 15 41/W'I ••• •• . 12 1,01 " .1/ I" I .
1.' 3 11.50 m JO l ISOY .• • • ••••12 ' OJ U l .17 t ... 11.6
2 01 1'25 16425 2 2/ 5l1i •• •• •• 12 ' OJ ." .17 I" u.e
U l 11.50 un o 33 /SOV•• • •• .12 1,03 IS] 17 ,.. 11.67

. 1.' 3 17.50 un o 4 1/3SV• • • . . .12 ' OJ an 17 I" 11.67
' .20 20.'" 110.00 4.7/SOV• • • • • •13 '" ' .01 .20 1.69 1407

IO/16V•••• . • •11 , OJ I.Sl .17 I" 1Ll1
'20 20.'" 110.00 IO/7SV• • •••• •12 'OJ .53 .17 , .e 11.61
' .20 20'" 110.00 lOI15V••• ••••u I" ' .01 .20 ,..

lU~". ".so '.ll. lOISOV••• • • • •15 '" 104' .2J ,.,1... c.se "'.50 t2 116V•• • • • • •13 I" '01 .20 ,.. 1407
' .30 " .50 247.SO n '7Sv .. ... . .ll I" ' .01 .21 1.74 1U'

' ''' ".'" "'.'" n /35V• • •• . • .l. u. \2.33 .2J 1.'1 IUT

' ''' ,,'" "'''' n lm.... . ..1. r... 13 65 26 224 "60
' 30 21.50 247.S0 J3I1 IiV•• •• • • •,. 1.16 ' 60 .20 U. 140 7

13.48 1n.50 1102.'1:5 ftg~. : : : : : :l ~
1.14 ... .2J 1.91 151 1.., ....ee ""'"
iii 13.40 21 2.24 11./10'

3J15OV• • ••• •• 21 In U .14 .30 2.51 21.n.so 31.50 331.50 .., {1OV•• • • • ••13 1.11 •." .20 1.69 14.0 7
' 10 .. '" see.ee 41116V. ... . . .15 I" 10.2 .2J 1..1 1517
. 10 .. '" "" '" 41/ 25'1'.• ••• • •15 t ." 10.42 .26 2 2( "...'" so.", (5000 .., !3.5V• ••••• •21 \ .13 lU.. 31 2.65 ,,0>
' .so nso 562,SO "" Wi . " .... 15.1• .36 ,... 14.12
S,. (] ,SO 421.SO l00/1O'o' ••• .. •1S 1.75 10."2 .2J 1.91 IS 11
S,. O .SO "21.SO {gm~: :: : : :: ; ' 61 ".. .26 2.24 lUO

'.'" so", "50 00 HI l HO 31 26S " .os
100135'1' •••• • .22 .... 15.21 " ,.. ,u s' 10 .. '" ""'" l00/Wi . • . . . .13 2.'1 2J .. ." 3,61 30.06cse 37.SO 131.SO 210/10'0'• • • • • .21 1.7.. l U , ." ' .36 19.5O,.so n .50 562.SO 210116V••• • •. n .... 1S.21 .31 2.65 " .0>." <S '" <OS'" 210125V•• • •• .21 1.1" 14.... ." ' S1 2'-15

1.'1 11.SO 1S150 21O/35V.. . .. .36 '" 25.10 .. ".14 ....
' .20 20.'" 110.00 2'2O /5OY.. .. . .46 ,." 32.5' ." ... "1.10
'20 20.'" 110 00 33OI6V. •• • • • .21 1.1" I .... . ." ' 36 1• .SO
2.07 11.15 169.00 330110'0' ..... .22 .... 15.1• .31 2.65 n os
1.93 17.50 151.50 330116'1'.... .. 32 2.75 2115 .e ' S1 29."',
' .20 20.'" 110.00 330125V•• • • • .31 ' 60 21,604 .. '06 3VI .

130/35'1'. •••• ,46 '" n .5' ." U2 3841'' .20 20.'" '10 '" 33O/Wi . .. .. .75 6,"1 53 39 .7J 6.19 51.511.93 17.50 151.SO ..7016'1'• •• ••••21 t." 1471 31 2,65 ,,0>
I .'] I7.SO 151.50 ..70110'0' . •• ••• 12 ,.. "" .c 3.51 29....
1.9] 11.50 151.50 ..70/16'1'• •• • • .3.. ,." 2U-l " .." ""1.93 17.50 151.50 ..70125V•• • ••• 36 '" " .lO .ss •.n ""1.9] 17.50 151.50 ..70/-l5V•• • . • .57 '" 40,73 .62 S2S 0.10..., 17.50 151.50 ..70/SOV•••••.13 '" " .OJ .. I.SO n ,,,
1.93 17.50 151.50 l00016V.. . ...)( ,.. 2J .. ." ' 02 U .36,... e.se 202.SO 1000/10'1• • • •. 37 3.10 "10 .Sl " ,42 36.1.

1000/16'1'•••• .44 -l.75 31.73 .S1 ... 40.43.... lO.'" ..,'" 1000/25'1'• • • • .75 6."1 "" .10 .... 56.99.
' .lO nse 652.50 1000/35'1'• • • • .10 U5 57.02 ... 1." .. ..

10.13 91.50 171.50 nool6V . . . .. 41 ' .01 U." .S1 .... 40.72
13.20 110.00 ....'" 2200110'1 • • • • U S.30 .....13 .74 .." 5U4
13,20 110.00 ....cc 2200116'1'.... .10 U5 57.02 .. 1.SO 61.2&
13,20 110.00 ... '" 2200125'1'•• •1.04 ','4 7U I I J~ U 5 71,611
13,20 110.00 ... '" 33OOI6V. •••• .67 S.lO 47.'" 6.61 55.01.... 5UO 517.50 3300110'1'... . .10 6.1] "" ... 1." 67.03... 57.50 511.SO 3300116'1'• • •1.05 ... 7U I r.u U5 "..3300125'1' •• • 1.41 12.604 105.39 r." 13.12 10U O... lO '" .., '" ..1OOI6V .• •• •. 1] 1." " OJ .66 ...., lO "'.lO n .so 652.50 ..700tlOV.. . .. " UJ 70.25 r." 10.43 ......... 57.50 517.50 "700/I6 V• • • l .U ' 2 0 103.75 '" '2 .76 106.37... 1 511.50 '*'OI6V . • • . ••" . 1,43 70.25 1.21 1036 1621

'*'0110'0' •• . 1.31 11.11 .." .... 12.63 10525
6IOO116V ••~ rrn lJi17 t." 16.1' 1"'"
10.OOO/6V .. 1.31 1.'" ' 2.55 104.54
10.OOOI1OV._ - ~ 1.19 l6.n 1341.
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U IIMS: t.t ,t, oldCl tu Allo. ~% till S~ I Plllng , txcm I,f\ll' llf'd YISA' , Mnl',
tnl,g,' u~ C'~ r 14 ~O\lr DIll" lkH It 1415J Sit·QU6 , coo 01(",~ n sl,n l l ll ll r, u for
UPS Pr>tU goodWOlIQn~! molll" ct ""!jIll,n,

Choose lrom unkit (SOCkeIS, bypass caps pre-SOldered In place) .
assembled, or tcarcs QualtlleCl under our hIgh-reliability Certilied
SystemComponent(CSC) program(200 hourbum-m. extensr....e tesunq ,
Immediate replacement In eventof failure Within 1 yearof mvccedate).

Assembled & tested 5109.15
No addi ti onal co m ponents necessary
tor 12 VDC ope rat ion

-American made
- Glass epoxy Doubl e si ded p.t.h . cir cu it board
- ALLEN BRADLEY Type M co nduc t ive
plastic volume co nt ro l
- Adju stab le input sensitivity : .3V to 3V RMS
(Bourns MFT Dual trimmer)
'BIFET II Op amps: low noise, 13V/uS (TL074)
-B oum s 2% Res istor networks
-1 % Metal fi lm resist or s
-lnstrument-type min. togg le switch
(on-ott-zz db mute )
-2 accur ate clip ping ligh ts: one on preamp stage,
one on EO stage
-All 3 LED's are Hl-briqhtness types
(8mcd at 20mA DIFFUSED)
-Wirin g & mtg . in fo inc luded

80 WATT STEREO POWER AMPLIFIER
Assembled & tes ted c ircuit boar d,
Ame rican made 567.89 (Class B 561.90)
Ready to mo unt to heat sinks. Requires 27V
spli t supply, 125W.
• 40W/ch 8 ohm Class AB - .08% THO at 20 khz,
full power (,2% Class B)
- Slew Rate 33V/uS, low TIM - VI limi t ing
POWER SUPPLY KIT FOR ABOV E
Includes 125W xfmr, filter caps,
rect , sch em o 533.00
Transform er only 527.00 Schemo 51.00
NE541 80V Aud io Power Driver 53.80
TIP 31A npn , TIP 32A pnp 60V compl drivers 5.51
TIP 35A npn 25A 60V output 51.65
TIP 36A pnp comp lto above 51.73
VAR0 331X 100V 3A FAST RECOVERY rect 5.53
MR 751 6A 50V rect 5.83
4700uF/35V filte r 51.50
The bright est LED! Sta nley SBR 5531
8mcd~20mA diff 5.55
ALLEN BRADLEY type M co nd. pla st ic dual
Aud. taper 100K, 1 em cube
3mm (118") shaft w/ mtg. hdw 53.75
ALL PARTS PRIME, NO SURPLUS.
MANY OTHER PARTS AVAILABLE. SEND 51.00 FOR
FLYER (WE INCL. WITH ORDER).
510.00 MIN . ORDER
ONE DAY SHPMT 24 HOUR ORDER
LINE (209) 577-4256 VISA/M .C. OB ELECTRONI CS
2131 STONE MODESTO , CA 95351

, - I

_ f f,.~.!.• • 11 :,·~ ~:t1 ~~I' ",
• _. T t) ~.

STEREO GRAPHIC EQUALI ZER & PREAMP
Octave -Band 50 nz to 12,800 18 CTS Sl ide controls

esc
$239
$429
$439
$605
n/ a
n/.
$789
$1060
S519
S649
S849
S459
n/a
n/a

...
$149 $179
S289 1339
S299 S349
$419 S499
$319 S379
S559 1639
S549 S669
n/ a nla
S349 $419
$469 $539
$579 $699
$299 $359
$329 $395
$599 $729

....,,' l ,.,~

sioo
5·100
5·100
5,100
O,g Grp
illgGrp
5,100
SSC/BLC
5·100 (1)
S· 100 (1)
5·100 (11
5,100 (2)
H8(31
H8(31

MEMORY!

,-
8K Econoram· · IIA

16KEconoram IV
16KEconoram VIIA·16
24KEconoram VIIA·24
16KEconoram IX·16
32KEconoramIX·32
32KEconoram X
32KEconoram XI
16K Econoram XIIIA·16
24K Econoram XlIIA·24
32K Econoram XlIlA·32
16K Econoram XIV
16K Econoram XV·16
32KEconoram XV·32

· ·EunOflrn r' . lr. C:tm.I' k otGodb.utEII,tlf 'IIU
111 Cl)'ll;li~bIc" lit ~I ~~k wlKl s~rms ICrcrr, l'I(o "'-';IN "'<ro ,It ) '(k1II\S

IDlecn4i(lltul'll.I' ,U
t2'1 (~ttnlltll IdClrn ll"g 124 '~~ftSS lonn) S,ng l, llot_ lCll·UUblr 0'1 4'

DOunll.ilot\

II I ~l $f' Kl 00110'1 1:)1" ~- ll'tfI'l nl'l'g fI'\fI'l'IlI-"} I ysl,ms grUlr< ,""., &4'

16K DYNAMIC RAMs - 8/$87.2011
250 ns (4' MHz), 16K cynarmc RAMs. Expand memory In

TRS·80· ·1and·11, Ex,dy, Apple, newPET. Heath H89, etc. Add$3
for 2 rnpshunts plus msnuctons for lRS·80· expanson.

IG mpupro'")
continues to deliver.. .

'iOUlIID EFFECTS GElIIERATOR IlASIC KIT
liIow c.....( y EL[C1IIIO'lICS ....-;i, IT PQSSII L[ TO IU l l D '0\.'11 0\oIl'1
$""/ro0 [ HtC" e l " EIUT OR IOIl OOOU l ' '' £''Oll.e; ~ ' O'l TlJI,[. "' E SUPPL Y
YOU 1011 " TI-[ 11 7 91 7 7 10\.."0 ' >lIP ~us ~.. n CM[O """ 0 DRILL ED
CLAS S [ Po n P C 10 ARO WI T.. S( " EMU l t A"O LUOU' 1" '1 111 1,1(110"" .
I 1 $ IO UO "Ak(S IT $ 1"l[ 10 I U I L D l Ct " UUTOIll CAPUL[ C¥

' """ " "''' ' ree e-e trvr , " '''', ""',,... , ececes , m.~
00 [ $ "'0 1 REQUIR E DIP SoIIT C" U 0 11 01 1<[ 11 UP(", I V[! UtoUSUAl
COI"JPO"[II'U . 1 0 1,1 SUPPL Y O" l' A t rw $U"OAIIO RES ISTORS , CAP- , :
leITOR " S'W,TCt<ts, p o n, SPEAk ER, 2"nn TlUIl SISTOIl AIoD 9 V ~_~
' A TT [ RY '~ 8.l Sl C k IT C O"H. "'. l ll C ~lf ;S

Tl"" 77 , PC 10AII0 C23&e3
A" 1l If'fST RIJCT IOh ' O~ T $5.9 5.

2 t12112 l lU h ' l STOR ~o" U OwE ;Z 3t1e ~ . 39 (,1.' 1<
r r YOU .. AvE ,l l RE.&.OT PVRCt<U EO n- c T17 o lt 71 CHI P lou .. n IUY
r ..t PC 1 0 ARO """0 1"'1 1111,1(1 10'" O"L' . C236115 S\.OO

LA/eR SLAVETRIGGER
l!LED ~

~~3Krr l! Flasher
we $\,.ppLY '\li T.. [ COI1'C)/rItltU l! Kit
PL US SCIo[Jo'.. TI C TO/"U E l 1£"- l! :;::'::'~',::::,.
SlT 1V[ SL,\V E TRICCERlof"' lC H ._....._---
will FIR E YOtlll SLAVE $ 1IIIOIt l! ~':":c-=".;;'::':':'1oI"[lt VOU lR ICC;[R YOUROoU.$ T[R

STROH . ".... $1.50 l! - CJUlI' $2.49

,VOC '.'0' l1"J{ "0"'''' ~Flasher~ . h l!Counting •
Kit " l! Module ,,,
::::''=::- "-."('..Ill: l! _ •• - ,. .'
~.::::::;:::-.;:;...~ !.... l! :::";::.:::"., : .>--
... ... .. ,..• • 1'<:-.0 _ .. ._-_.. '179
,~- ...~, u .. 58. 00 I!l ;-::::......-::::;-...
120 VAC -<!...~) l! Wheel o .
Xenon ' l! Fortune ' .
Strobe Kit -:-." l!-~-,' ,

--- ~ I ,, ~'"=~:.="~'PCe- ~ . ,- - ... ~:-...~ r--___ -';c. l! --_.- (W
:::- $7.50 ' ·f~:/ mJ ;:~~=~JWQ5 $8~9 9

l!l!l!l!l!l!l!l!l!l!l!l!l!l!l!l!l!l!l!l!
LED Panel OPTO 111 11 IEU$ I " ,.

Mounllng Kit 11 1H Teu , I~ ' T .
ISOL.ATORS 1I 1!11 T( "5 I ~ , : .

CU i'll! . ~ e If
OCI 717 10 " I~S' .

12 set ltor$1.00 • ' O"" C l'(l l u 49~ll CH

R0170 :~ GESUb-C O '-~C"I"

~Rectifier Nlcad~ MINIANR(_'_.JS_
~~'=:.-:-

ADJUSTAIU
UJ_ 5 tor $1 .00 CA'A~l:: 50¢100 lor $15.00 ~. $2,00

Tube Specials Alco Knob HorSff~=,.._- ~ shoe :::;.

"." \ ....._..... - ... Tube m_
'IAn

~.

2 for $1 .00 2 for $1.00 t1." $3.95

• Minimum order $5 .00

~HANEY • Plen e include $1.00 fo r postage
• Viu. MC and COD accepted

e le c tronics inc . • Phone orders are welcome

P,O. BOX 2703B, DENVER. CO. B0227 (30317B1·5750.. . .. .. . .. . .
CIRCLE 67 ON FREE INFORMATION CARD CIRCLE 42 ON FREE INFORMATION CARD C IRCLE 45 ON FREE IN FORM AT ION CARD

• 76477 CH IP IS INC LU DED. EXTRA CHIP S $2.95 EACH

• $16.95 LESS SPEAKER & BATIERY

Po ~?X{ ~IOll~~I~1 ~
::n:: s so

AY3·8910 PROGRAMMABLE SOUND GENERATOR

The AY3-8910 is a 40 pin LSI chip with three oscillators. three
amplitude contro ls, prog rammable no ise generator, three
mixers, an envelope genera to r, and three D/A con ver ters that
are controlled by 8 BIT WORDS. No exte rnal pots or caps
requ ired . Thi s chip hooked to an 8 bit micr oprocessor chip or
Buss (8080, ZBO. 6800 etc .) can be softw are contro lled to
produce almos t any soun d. It w ill play thre e note chords, make
bangs , whistles , si rens , gu nshots , explosions, bleets . wh ines ,
or gru nts . In addition , it has provisio ns to control its own
memory ch ips with tw o 10 port s. The chip requi res +5V @
75ma and a stan dard TTL clo ck osc illato r. A truly incredible
circuit.

$14.95 W/ Bas ic Spec Sheet (4 pages)
60 page ma nual w it h S-100 interface instructions and
seve ra l pr ogram ming ex amp les, $3.00 extra

NPN HIGH VOLTAGE 2.00

~
VCEO = 450 VDC IC = 3A (SA Peak)

~ FOR TV HORIZONTAL SECTIONS; HIGH
~...'- VOLTAGE REGULATORS

REPLACES: 2NS076. 2N5077. 2N5838, 2NS665,
HOUSE # BDY94. ~U126, 2SC2121 , 2N5640, 2SC1046.

* N . 5
* SEND CHECK M.O. OR CHARGE CARD NO,
* PHON E ORDERS ACCEPTED ON

VISA AND MAST ERCHARG E ONLY.
(214) 278-3553

* ADD 5% FOR SHIPPING
* TX, RES. ADD 5% STATE SALES TAX
* FOREIGN ORDERS ADD 10% (EXCEPT CANA DA)

(20% AIRMA IL) U.S. FUNDS ONLY.

~b!~ u U9ue4t$:11_§0

• LARGE ,.· CI-iARACTf RS (L EDI ._':::~~~~"';'W:W..I!~~:otlI~l.e.t~~tlliI~ -I• QUA'l l Z XTAl Tl ~ ESAS£

• "lA- Fl", l S-~OOIE opno~s ,
• NOISE Fil TElli NG :E;.~ .

: ~~~: ~?~~S~Et.lBlE ~
• DRILLED" Pl ATED PC BOARDS

• DI CIT AUTOjVAN CLOC K

UL TRA.SONIC RELAY KIT

INVISIBLE BUM WORKS LIKE A PHOTO
(U el " le UE USE UPT0 15 f T ""'ART
COMl'lETE KIT. All PARTS
"PC I DllIOS

$16.95 coy....m '"
l;'VOC

7 WATT AUDIO AMP KIT

SMALl. SINGLE HY BRID IC AND
COMPON ENTS FIT OM A 2" • 3" PC
BOARD i1NCLUDEDI. RU NSON 12VDC.
GREATFO RANYPROJECTTHATNHDS
ANINEXPENSIVEAMP. l ESS THAN 31

,.

THO @ 5 WATTS. COMPATIBLE WITH
SE·DI SOUNDKIT. $§.t)§

1012.00

(A ssl) 200 ieces /2.00

LED'S
JUMBO GREEN 4/ .B9
JUMBO RED 5/ .B9
MEDIUM RED (V,I ,15
MEDIUMGRNOR YElLOW .t6

IL·) OPTOISOLATOR MINIDIP 60
' . EM 1131DUAL GATE MOSfET.

DIODE PIIOTECTEDSIMILAR
TO 40613 50

MVUiZ4VAllle"pDIODE 10pro 4g
1"003 lA too\' DIDDE 1511.00
W30TAIPNPPDWER 311.00
' Mcn SlP Filii If . DISCIC 50

PARTS
301 DPAMP I lUD CAN 3/ 1,00
723VOLT REG. 10LEAD CAll ~

' 13741 rETINPUT141MIIII DIP 3/ 1.10
30000@ lSV COMPUTER GRADE 2.10
ZIl4400IlPN GE N, PURPDSE 1/100
2N« 02PNPCDM PlIMEIIT 11 / 100
2H6028 PU.T. WI SPECS 50
l M3802WAUDIOIe W/SP[C$ tOO
~ra3t1~ vDaU~lR~~3~ f£:PECS 2.: ... ;.:;...;.:~

SLIDE SWITCH ASSORTMENT
An outstandi ng ba rga in , In c ludes mi n iatu re and standard sizes and multi­
POSit ion u nits . All new first quality , name brand switches. T ry o ne paCk and
you 'lI reorder more- SPECIAL - 12 for $1.20 (Assortment )

POTENTIOMETER ASSORTMENT
A mix of new. panel mo unt 3/8" bushing pots In venous values. Some cuat .
some wi th switches .

XAN SUPER DIGITS
.6" JUMBO LED
7 S EG M EN T

RED

99¢
6640 COMMON ANODE
6920 COMMON CAT HOD E

NOW A SUPER READOUT AT A SUPER BU Y! These are fact ory fres h
prim e LED reado ut s. not seconds or rejec ts as sold by oth ers .Compare our
pr ice and send for yours today , but hurry. the supply IS limited!

• MM N ANOD E OR COMMON CAT H DE

1/2W RESISTOR ASSORTMENT
A go od mi x of 5% and 10... values In both full lead and PC lead cevrces. All
new , fir st Qual ity ,

(CA3046) Transistor Array 75
400V 6A TRIAC TO-66 75
RCA T ransisto r Arr ay 80
Pow er Op Amp /D river . . . . . . .50
Prime , Full Lead 100/2.50
Quad Com parator 89
High Freq NPN TO-92. . , 6/1.00

NPN GEN PUR 8/1.00

NEW ITEMS
LM3046
RCA 40430
CA30B6
MC143BR
1N4148
LM3302
2SC1849
MPS A20

2.95

From T.\.: TL490 BAR/DOT DRIVER IC. Dr ives 10
LED's with adju stab le analog steps. Units are
cascadable up to 10 (100 steps). Dr ives LED's dire ctl y.
Great for Yoltage, curre nt, o r audi o displays. Sim ilar in
features to LM3914 wit h specs and ci rcuit not es.

•

S8 ()/ Suutd~ 'Nt $16.95
The SE-Olls a complete lot that
co ntains all the parts 10 buud a
programmable sound elfects
generator DeSigned arou nd
the new Texas Instruments

:: : : ::: : ; : :: : :: , . SN16477 Sound ChIp, the
board crcvro es banks 01 MINI
DIP SWitch es and pols to
program the vanou s cern­
bmetrons of the SLF OSCillato r.
VCO. NOise, One Shot. and
Envelope Controls ,A Quad Op
Amp IC Is used to Implement
an Adl ustab le Pulse Gener a­
tor. level Comparator and
Mult iplex OSCillator for even
more versatility . The 3",~ x 5~

PC Board features a prototype
area to allow lor user added
c rrcurtry Easily programmed
to dupl icate Ex plo sions ,
Phasor Guns, Steam Trains, or
almost an in fin ite number of
ot he4" sounds, The Unit has a
multip le of appli cati ons. The
low price mctudes ' all parts,

assemb ly manual. programming charts. and detailed 16477 Chip speci­
fications It runs on a 9V battery (not Included ) On board 100M W amp
Will drive a small speaker directly. or the Unit can be con nected 10 your
stereo With incred ible results' (Speaker nol included).

(f)
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~p~::er ...,~
Model $1 4 95
BP2DOO.69TR ea.
• 20 oz. ceramicmagnet.

~
.

'~i r.
- .. ·. • _0

20
MHz Dual
Trace Oscilloscope
Model LBO·508A With probes

Call for Discount Prices

Miniature High Fidelity
3-Way Stereo Speakers
~h~1 speakers
sound
Mod el
HF·9
$6 9 50 pr Reg .S14995

• Die Cast Aluminum. Long Throw
Woofer • Soft DomeTweeter
• Extended MIdrange Speaker
• 80·20.000Hz . 50W. 8 ohms

FORD_
B55 Conklin St. Far~lngkAm'ericard • VISA
• MasterCharge·M:~ey Order

COD. Check.
• .' and insurance extra
COOs , shipping dd appropriate sales tax

TOLLeradOn 645-9518
FREE (in N.Y. SIt cail(516) 752-0050

Transistorized

~~~ge fIiJ
Model LCR·740
• Highly accurate3 digit readout .
Operates on one9Vbattery or with AC
adapter . Measuresinductance,
capacitance. resistance and loss factor.

DIGITAL MULTIMETERS

j Sinclalr Hicknk "PDM 35 LX 303 .

rg.'~ ~49~~5 $6 9
50'

.

, ~glf2.:..::cl~re
.--;..... Beckman .• •• ';'';'. : ' '
~ TECH310 ( ;;'~ ~ :.i"~ j

:~'D'< ' " . 22 Mi l Input.r1f.\fi resistance . 10 Amp S· 461

I

\~ AC'OC . 1500V Overtoad Impson
'-.,;.,. • 6KVI ransient Complete with rucxel-
~ Protection . 2 year cadmium batteries. AC
~ battery hfe charger adapter. test

$1 3 0 . leads $1 4 9 95

LEADER 25 MHz • •• , . • I
~ fi:'::T';:~:L-·~l
RF Wide Band Signal wit~ Calibrated

Vanable Delay
Generator Mod el LSG·16 Model LBO·515A with probes
~o~0~~zs:gtirioE1~~c;~~~~ r~~~~ I~ry300 • 1 p'sec to Ssec built-in delay

MHzon harmorucs

Chess Challenger 7
• 7levels of play n
ModelBBC _ *'Reg .S99 95 ... .-IId. -_~ .
$7 4 90 .,u-o ..

LLr • ~•
.• u ••

Stereo Power Booster
Model POW·40
• 40Wstereo Iii
• 20Wper cha nn el $2 4 95 ~ .
• Bass boost

CANON Calculator
Portable Printer with

........-IllIO.... "".' , Adding Machine Tape

' ~.~ :69~~ '0

CAR STEREO PRODUCTS
In-Dash Car Stereos
~ a-Track Tape Player with

, '~'C AM/FM/MPX Radio $5 2 50
0~I{0 Mod el C·777

~
Auto Reverse tassette raae

~. ~ Player wi th AM/FMIMPX Radio
\..,.L~- ModetCAS·999 $7 9 95
~ Cassetle Tape PI~yer with

.J~ . ) ~~:~~~~~8~ RadiO $5 7 50

Model820

BSR X10Remote Control for
- Lights & Appliances

4 Pc Sta nda rd Sta rte r Kit . One (1) Siandarc t cmmano ReQ S87 95
~~s~~e • 1,'.0 121 lamp Mot1 l.ltes • One llJ A::lpl,ance $7950
5 Pc Ultras on ic Sta rter Kit - One (11 DeluxeUltrasonic ReQ 511295

ffl~:~d,.~~~l~: : 8~:Ni ~:;l~a~;~dU~~tmOle UM· T...o $9995

Lamp t.\Odu l ~ ~ $14. 50 StandardCommarl(l Console 536 .00
Appliance Modules $14 .5 0 UltrasonIC Command Conso:e559 95

Wall SI/ltetl I. Qules 514 .50 .':' 111 HJncI Hel::lRemote •

31/2-Digit DMM
with LCD Readout
. 0.1% DC accuracy. O.S"
I.CO display for high
readability . 1 00~A current
range . 100~V . 100nA,0.01
U resolution . Battery life of
over100 hours • Sluelded to
stayaccurateIn RFfields.

Model 2815 Low battery warning
Dual Trace 5" 30 M._H_z_ _____.
Triggered Scope
• Risetime11.7 nS or
less. Built-rnsignal
delay line . Flat
response With smooth
rollottpast 30 MHz.
SmVJcm vertical senSItivity
Probes Included

Call for Discount Prices

SPECIALS
~r-~~~o-BarII.. '.ModelWR·538A . ,
Reg .S12995
$8995 - -- ' , :

RC Circuit Box i e" ·.i·.. ·
. 36 resisto rs (1SU -, t. !,.,
to 10 MOl . 18 ~ l ' _ ""1, .. t "

~!~~~r::l°;42 . ~;tJ1 ~ ~~;
Includes test leads Model WC 412A

. ") !!:Yi!!f Cordless Soldering60 Iron $2 9 95

. TIwunal-Spo.t $ 9sWAHI;
''' , Circuit Tester 29~

, Fmds faultycomponents
Made; Modet qUickly and easily
7800 5800 Weller Controlled

Output Soldering~del WTCPN
Station Reg S7750

Econo-Lamp $4 9 95
• Spnng balancedarms .
Iension controlknobs . Baked M 'f' L
enamelfinish . Colors Red. aqm ier amp
Yellow. Blue . Black. Oyster Preusion ground andpolished
White.• UL fo r60W 95 magnification lens $4 9 95Model XL·334A $1 6 ' Model MG10A

Function Generator
~e~d~1~~ 09\ $1 5 7 95
• Sme- . square"
tnancre- anu ..
separate TIL
square wave
output l _ _

TECHNICIAN AIDS
Weller:Xcelite'

Attache
Style
Model TC100 ST
s~~1 $2 7 9 95

Service
Master
Model 99·SM
56~e85 $4 7 50

EDSYN SOLDAPULLT®
Desoldering Tool$1595
.,c-...._,/,~ - Model OS017

Preassembled Proto Proto Board with
~ Boards Built-in Power

~~.dl'ck~$4 9 95 Supplies
Fully assembled breadboard • Regulated
contains four OT-595 sockets. • Short-proof
sevenOT·59B busstnps andfou r Reg .515495
5·way bind ing posts $1 2 9 95 ModelPB.203A

3V2-Digit 0.1% Digital r----\

Capacitance Meter ~e~d~,~~001
. 9rangesfrom1999pFto1.99.9 !'F"$1 7 0
• 0.1% of reading accuracy . Auto
overandunderrange indrcation

TELEPHONE
DEVICES ' " ~I

MURAPHONE ~~:S5:,~li~'J~~~~Cordless .. '••!w:.- .
TelePhoniji -~
System Model1550 Model1500

Reg 58995 0 1 AutomaticDialing CallControl
1$7 4 95 Reg 539995 Mod el 1400 Reg534995

$2 7 9 95 $1 9 9 95 $2 4 9 95

~ / GTE FIiP-PhOne~~
~-i $3 7 95 'lJ~r

100 MHz a-Digit Counter tiii#"
• 20 Hzto 100 MHz range· LEOdisplay : II • . ~

~~~~r ~~~~oaci lC Sl~gOO $1 2 7 50 .

Logic Probe
• Compactcrcun powered .

~~~ecet; S¥~?r~Hst~2~MO
compatIbIlity

$4 4 95

EG# U16M1 H ICKOK $1 6 9 95
30 MHz Digital CB ~
P rt bl In-Line Teste~rJo a e • Measuresa ll 4 -..-"'! 1'1
Frequency transmitter output ~ O '

Counter ~:q~~n'~s~~o:er
Reg S13000 • SWR • ModulatIOn ' . Model3B8

$P 5 .~portab l e VOM_ Multitester
• • < • 20Kl!VOC

&~ , . • 10KIl VAC
.....~, . ~. ' . $1 9 95~.." az, ~~..,,,..n

liSl 8lU\'MINl r lOOlSr

lIlI'\\ONI Df\I\~'ls
AUTlol!(,!I!!~!.o!!~.' m,re,and1~ trom Ib!' ad

FREE8pc, 0 .....



Wr ite o r Ca ll lo r Ou r Exclu siv e Phone call Adapter $24.50', VOX $24.95' , MIKE $24.95'.
(* plus $J.OO ea. postage & hand li ng), 10 hr. Recorder
$155.00* (* plus $4.00 postage & handling). California
residents add tax. Mail Order, VISA, MIC, cod's okay,
Quantity discounts available. Money back guar. Free data.

AMC SALES, Dept. 19 933S Lubec St., Box928
Downey, r.A90241, Phon, (~11) 3liU~1P

Among world's smallest, solid state,
self contained WIRELESS MIKE . Mer­
cury Bat. furn. Picks up most sounds
and transmits without wires up to 300
ft. thru FM Radio. Tuneable. Use as
mike, ampf. , alarm & alert system,
baby sitt er, hot line, etc. 2-1/4 x
3/4 x 1/2 $24.95* FCC Approve d

VISA

1. EMM 4200A, 41< Static RAMs, Ceramic
A local memory boards manufacturer
closed. We bought the ne w memory
boards and took these 4200A static RAMs
out. They are tested and 9O-day guaran­
teed 100% good.
Prime tested 4200A 41< RAMs $5.50 ea.,
32/$160.00,300 pieces or more $4.50 ea.
2. 161< Dynamic RAMs. . . Set of 8 prime
chips, 200nS ceramic. Good for Apple
II, TRS-80, Sorcerer Memory Expan-
sion $64.95
3. Power SCR's (GEC50A) 100 volts @ 110
amps $6.95 ea .
4. Squirrel Cage Fans (Howard) .. $7.00 ea .
5. Power Diode 1Nl202A, 200 volt @ 12
amp 4 for $1.00
6. LM323 5 Volt 3 amps, voltage regulato r
4.95 each or 10/45 .00.
7. Super Saver. Micro PD411, Ceramic 4Kx
1 dynam ic RAMs 8 for $10.00.

BELTRONIKS
5151 BUFORD HIGHWAY J/ 028

ATLANTA, GA 30340
404-468-4690

Feat urin g:

. KSR & Plot Modes
• ASCII RS-232C 110
.11O. 115. 300Baud Input
.Oual Pitch 110. 121
·Plotter Capabil ity
.Many More Exciting
Featuresl

A MILESTONE
PRINTER OFFER!!!

\lseo DAISY WHEEL TERMINALS
Featu rin g DIABLO 'HYTYPE' PRINTERS.---- -.

Limited Off er Specia l Pri ce

~ 7:", $1500!!
WH ILE THEY LAS T!!!

The se used . cle ane d and ref urbish ed Da isy Whee l Term in als
feature the FAM ED DIABLO " HYTYPF' Da isy Whe el Pr inter
with Its mult itud e of ce oabrune s. Inc lude s 1/60 " ho rtzo n­
ta l & 1/4 8" vertical spacin g in th e " PLOT" mod e.

PERIPHERAL FLYER

(603)382-5179
eMasl erch arge &. VISA Accept ed

- Pho ne Ord ers Are Welc ome
- Prices May Not Include Sh ippi ng & Hnnd llnp

:\ 13" VIDEO MONITORS: 115 VAC . 60 Hz.
~I::>S x video inp ut (BNC). R EAD Y TO US E"'.
\~ . QQ!!!~~ Onl y '9 9.90!!

Wo also offer many typ es of

"Selectric·" Printers, KSR, RO & More
.-------FOR EXAMPL E- - - - - --,

it O SELE CT RI C Pn nte r /T ypewrl ter : Corrcsp. code .
rs" frame, hvy. d uty 735-745 machine &- sotencras. etc .
Data &- scnemeuc s Included . Tested "" operational

O nly $450.00 ' P"C~ m cl vQt/s cr~lmg & shlppmg "", 'hm 'he (J S I

"r M of IBM Corp

CIRCLE 59 ON FREE INFORMATION CARD CIRCLE 19 ON FREE INFORMATION CARD CIRCLE 4 ON FREE INFORMATION CARD

M.st ertharge

Bankamericard

I nd
COD Atcepted
Idd $3.00 to

cover shipping

handling insurance

N.J. m . ldd
5%tax.CALL

TODAY

FREE
TEST LEADS
WITH EV ERY

ORDER

NEW
DIGITAL MULTIMETERS~~F~LU~K;5E5!t.

10,000 MO resistance meas with conductance function
Extensive overload and transient protection
Rugged const ruction - MI L-T-28800
Hi/lo power ohms for in-circuit resist ance and diode testing
10 MO input impedance do esn't load circ uit
200 hour battery li fe - low battery indicator
Large LCD readout - 2000 counts

• 1 year calibrat ion cycle - on ly 3 adj ustments
On e-h and op erat ion

OUR PRICE: $129

8010A
OUR PRICE $239

8012A

OUR PRICE $299

• Large 3'h-Digi t LCD 's - view in any light

•
~~~~!lI" I~. Conductanc e functi on - resistan ce to 10,000 MO

• AC measur ements to 50 kHz and higher
• T rue RMS for ac accuracy
• Touch-Hold probe for tricky plac es (Option)
• Diode test and low power ohm s
• One year accuracy reduces ca libration costs
• COMMON floatable to 500V
• Recessed jacks reduce shock hazard
• Current mode fuse protect ion to 600V
• Voltage mode transient pro tection to 6 kV
• Autozero and autopo larity
• AC or dc current to 10 amps with 8010A
• Resistanc e resolution to 0.0010 with 8012A
• Built- in batt er ies and charger (Op tion -01)
• Rugg ed enough fo r field or bench

OUR PRICE: $522

LIST PRICE: $1100

LIST PRICE: $580

Oscilloscope
• Add & subtract modes (with CH·2 invert) .
• Front panel X·Y operat ion.
• 17.5 nanose c ri se tim e.
• Auto matic trigger from either channel ,

Inc lud ing TV sync.
• 10 mV sensitivit y.

LIST PRICE: $835 O UR PRICE: '751.50
The 20 MHz Single Trace
Triggered Oscilloscope
• Outs tandi ng t rigge r sensitivity over

enti re operationa l range.
• 10 mV sensit ivity and 17.4 nSec ris e ti me.
• X5 magnifi cati on ( ± 5°/, ) deli vers 100 nSlcm

maximum speed fo r easy, preci se readin gs.

The 20 MHz Dual Trace

25 MHz Dual Trace,
Oscilloscope Delayed Sweep
• Sweep delay , conti nuous ly variab le fro m 1 uSec

to 5 Soc.
• 5 mVlOiv. Verti cal Sensitivi ty with ± 3'10 acc.
• Rectangular CRT wit h interna l grat icule.
• 14 nsecrise tim e.
• CH·l or 2 tr igger; HF fllt er; and TV sync .

LIST PRICE: $1530 OUR PRICE: $1377
MO DEL
LBO·515 A

MO DEL
l llO-52\)

MODEL
reo ece

MO DEL
LBO!107

LEADERInst~ments
1-----OSCILLOSCOPES----I

The 30 MHz Dual Trace
Oscilloscope with Delay
• 5mV sensit ivity.
• Bul lt ·ln delay line.
• Singl e sho t tr igger eC H·1, CH·2).
• 5" P-D-A CRT assures br ight er, sharper t race.
• 20 nSlcm sweep capabili ty plus 11.7 nSec rise ti me.

OUR PRICE: '990
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3.95

4.95

5.50
4.95
4.95

14.95

l .E.D. lAMPS
'r-t a mm neo .09
T· 1 3 mm Green .19
T-1 3 mm Yellow .14

T-H~ S mm Red .11
T· 1),4 5 mm Gre en .24
T- P~ S mm Yellow .16

DISPLAYS
.37S· Common Cathode 1.09
.360- Common Cathode 1.29

(hl~h brightness)
.500- Common Cathode 1.09
.500- Com mon Anode 1.09
.500' Common Cathode 1.29

(high bnghtness) l'500' Common Anode 1.29 ;.
(h igh bnghtness)

.300· Common Cathode 1.29 ~:

~300·· Common Anode 1.29 <-
630 Common Anode 2.29 •

~
ISOLATORS

~Dual Opto Isolator 1500V 1.29
Quad Octo Isolator 1SOOV 3.95 x
Dual Opto Isolator 1S00V 1.29 ~
Opto Coupler 1500V .69 :~

Octo Isolator 2500V .59 t
Opto Isolator 500V .59 1OpIO Isolator 2500V .69

..
Octo Isolator 2S00V .69 :;.

.~:

1K CMOS RAM

FND3S7
FND 367

LE0209
LE0 211
LED212

LE0220
LE0222
LED224

ECl RAM
10410ADC/HM2106 Special 1.95 t
256,1 B,t FUlly Decod ed 15n, 16 PIN .=0~'.''''«WMX'''k'''~

5101
1K (256 x 4) 450ns 22 PIN Low Pow er

4K CMOS RAM
P4315-45L 4K (4K x 1) 450 ns 18 PIN

SHIFT REGISTERS
334 1PC FIFO 700 KHz

334 1APC FIFO 1 MHz

3342PC 64 Bit Shift Regi ste r
3347PC BO Bit Shift Register

$195.00 18 Bit CPU withsegmented address space
$150.00 to 8 Megab ytes .

16 Bit CPU:00~~~I:.d address

Z8000DB $1500.00 A complete single board zeooo
microcompu ter system. Con tains the
Z8002 microprocessor. 16K wor ds of
dy namic RAM, 2K word mon itor PROM,
dual seria l interfaces , fou r cou nter/ timers
and 32 programmable paraHel1l0 hnes.

All Products Stocked In Depth
Largest Zilog Inventory

Z8001

Z800 2

Z8G-CPU 2.5 MHz $ 9.95 Z8G-OM... 2 .5 MHz $26.85
~ Z80...·CPU 4.0 MHz 11.95 Z80"'-0M'" 4.0 MHz 33.60

Z8G-P10 2.5 MHz 7.20 Z8G-SIO/O 2.5 MHz 36.00
Z80...-PICl 4.0 MHz 8.40 Z80...-510 / 0 4.0 MHz 39.50
Z8G-CTC 2.5 MHz 7.20 Z8G-510/ 1 2.5 MHz 36.00
Z80"'-CTC 4.0 MHz 8.40 Z80...-510 / 1 4.0 MHz 39.50

Z8G-510 / 2 2.5 MHz 36.00
Z80...· 510 /2 4.0 MHz 39.50

.·:·:·:~·:-:·:·:·:·:':·:·»:·:·X·;':;·X«'~~>:';':';':«":·:-:~~>:···x.;. »»' ',' .. '.~' ,"

~ MOS MEMORIES
f. MOS Stat ic RAM 's

Part No. Pri ce
%

2101 $1.95
1K (256 x 4) 350 05 22 PIN
2102LFPC 1.19
l K (l K x 1) Low Power 3500$ 16 PIN
2102LHPC 1.29
l K (lK x 1) Low Power
High Performance 250n$ 16 PIN
2102-1PC 0.94
lK (lK x 1) 4500 $ 16 P IN
2102-2PC 0.89
l K (1K x 1) 6500 $ 16 PIN
P2111-25 2.25
l K (256 x 4) 2500$ 18 PIN
P211 2-35 2.25
1K (256 x 4) 350n $ 18 PIN

2114 L S4.95
Low Power 4K (102 4 x 4) 300 ns

MOS Dynamic RAM's
TM5406o-30 2.95
4K (4K x 1) 30005 22 PIN
TM54060-20 3.95
4K (4K x 1) 20005 22 PIN

UART's
AY5- 1013A 4.50
o1040K BAUD 40 PIN
AY3- 1015 5.50
o to 30 K BAUD 40 PIN SIngle 5V supPly

TO-66
TO-3
TO-3
TO-3
TO-3
TO-3

$29.95

$24.95

s 9.95

TO·220

'1'Rockwell International
AIM65 $375.00
As a learn ing aid AIM65 gIves you an
assembled. tested and warra nted R6502
based rmcrocomputer syste m With a full SIzed
keyboard . an alphanumeric 20 charac ter
dIsplay and uniquely. an alphanumeric
20 col umn ther ma l printe r. An on board
Adv~nced Interface Morutor program
provides exte ns ive control and programE; development functions 1K RAM.

~ 8ynertek.0 SYM-1 $239.00
Fully assembled. tested. documented and expandable . Powerful 6502 B·btt
microp rocessor. 6-dlg lt hex LED display. KIM·1 hardwa re cornpaubuty.
Sing le plus 5V powe r requir ements.

~~ ~~g;~
FN0560I FN0567

~ DL704
1.·. DL7Q7
~ DL747

r ' .
"\.{? Texas Instrument s TM990/189 $333.00 Ii IL074
UNIVERSITY MODUL E x ILQ7
A complete learn ing aid tha t In corquncnon WIth the Tutonat Text oilers f MCT~
hands on experience wi th microprocessors. I/O . memory and assembly ~:. TIlt 11
lang uage prog rammmg Offers advanced feat ures such as 45 key ~ 4N26

~~~~~~~~;~~~{~~~~I: :f/t~~~~~~I~\II~~ ~~~a~~I\lf~ :~g drvrde ~: :~~g
7 adcressmq modes. ,."«X.,.,_,,,.X,.__V_ VN.,.,Ji)o,,4N32

EPROM'S
C2708
l K x 8 450 ns

TMS2716
16K (2K x 8) 450 ns
(3 power supplies) T.!. Version

C2716ITMS2516
16K (2K x 8) 450 ns
(Single SV supply - Intel version)

.'11;»"' x · ·~X·;';~~·:··:· ;';· ;';'~~""":·:~·~:~·:*~:~~:·>:«-:-:~·:· .

r METAL POWER TRANSISTORS
$ ' Homotaxlal - Best Quali ty

~ 2N3054 .65 GOV NPN
Price • 2N3055 .69 70V NPN

* 2N3442 1.50 160V NPN
$9.95 * 2N3771 1.95 50V NPN
9.95 * 2N3772 1.95 100V NPN
9.95 ~ 2N3773 2.50 160V NPN

~ Universal SeR
, C106D .34 400V 5.0 AMP6.95

9.95
13.95

13.95

NEe MICROCOMPUT ERS
TK80A $299.00
Base d on the BOaOA the boa rd has both 1K
RAM and 1K elect rically erasable PROM
expandable to 4K x Band BK x B on board .
Co mplete wit h keypa d wi th 25 rea l keys and
B bright . 5OO~ digi ts for di splay .

Comp lete inte grated crrcundata selector. Maste r gUide to the latest
I.C.'s including microprocessor s and consu me r circuns. 45.000
devrce types listed . 5,000 new devic e types added . Comp lete new
secnon on MPU boa rds & Sys tems.

. Free Quarterly }:1&.a(
L Updates Special $59.95

p«.x«··<»X==·.x··MicROCO=MPUTER··BOARD'S
"~,
~:

Part No.

6520

6522
6532

6551

6502

6504

6505

$2.49

$2.29

.22

.24

.28

.40

Pri ce

.r

3.95

3.95
3.95

4.25

3.95

Price

$6.95

11.95

Part No.

6800

6802

6810

6820
6821

6850

6852

MICROPROCESSOR
CHIP SETS

$5.95

12.95

Price

TEXAS INSTRUMENTS
Low Prof ile Sockets

Crea tes alm ost any type of sound , from music to
gunsho ts and explosions. High leve l op amp
output. 2B p in DIP. Operates from one 9V battery.
W ith data . •

Part No.

8080A

8085

" Lowest Price Offered ~~~~~
Anywhere"
SN76477N (.600" centers)

3' SN76477NF (.400" centers)
.~:~ " New sma ll packa ge "

l owest prices anywhe re for the
h ighest qu alit y , an un be at able combinat ion.
Ove r one million pieces m stock .

* Co nt ac ts Pric e Co ntacts

* 8 PIN .08 22 PIN

I ~~ ~:~ : ~: ~: ~ :~
~ 18 PIN .18 40 PIN
fu 20 PIN .20

'%::*::--:«0:::=::"~";~"~~:':O;';';';':-:«-:««-»»Y";':-:-:«-'"":«<-Y":««-»:-:-:«*»»:-::»»:-:

8212 2.95

8214 3.95

8216 2.95
8224 3_45

8226 2.25
8228 4.98

8238 4.98

8251 695
8253 • 16K MOS DYNAMIC RAM's (16PIN)

8255 1::~: 4 16-5 (300ns) 9.95
'l 8257 10.95 4 16-4 (250ns) 10.95
" 8259 14.95 4 16-3 (200ns) 11.95
:~: Ove r 200K pieces in stock ~.. ....~.wliii:;:;;~~-:::::MiiIi:::.:=-IIiiit_~«....

~''''''",,=~$'''=-='''",,''' ~ ' ' .'.","' .'.pii"iiir ._. Special of the Month
~ LINEAR rc.s I~ I:PHOM
~ t~~g~~:: :~ t~;~~g~:~4 1 :~ I ~. C2708-65/4708-6
~ t~~~~~ :~~ t~~~g~ :~4 :~: } 1K (1K x 8) 650 ns

~ t~~~:~ :~: ~~~:~~~~s 1:' '~":o~~~~:"",''''.4_Jl''&"",
~ LM348N-14 .55 LM1488N- 14 .69 :{

~ t~;;~~ :~ :~ t~;1g~~:~ 1 ;: I JUST RELEASED over 2700 PAGE S
$. LM556N-14 .49 LM3900N .59 :~:.'..
ili LM723CN-14 .49 L/.14136N·1. .99 l

I ·~~~~~:'~:~ ····· · ·· · ··· ·,~ ;~:, ·, · · ·· · ·· · ·· ·· · ·.f' SOUND & MUSIC
t GENERATOR I.C.

I
1

I
f
:~
i
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YOU
DESERVE

'IT!
GET IT

EVERY MONTH!

Radio-Electronics
ADlPT1V£ HOI$( nm.........,.....
SKrlllIT£TYi£CEPlION
j _ In co",.--­AC POl.lJffYCKtCKD:
""ltt~

aaue on gas!
Come on, treat yourself-and save money, too. Subscribe to Radio-Electronics today, and
make sure you get all of the most interesting, most exciting and authoritative electronics
reporting in any magazine, month after month. Don't miss a single one of the upcoming
issues jam-packed with new-equipment test reports, projects to build, servicing ideas, and
news of solid state, computers, hi-fi , hobbies and everything electronic. Save money, too-as
much as $5 off the newsstand price when you subscribe to Radio-Electronics. Come on, you
deserve it-check off the money-saving offer you prefer on the handy coupon, and start
enjoying Radio-Electronics every month.

CIRCLE36 ON FREE INFORMATION CARD

.....--....-...
7'Ff:Star Corporation

Phon e (303) 243 -5200
P.O. Box 1727

Grand Junction, Colorado 81501

Enjoy the benefits of 20% better gas
mileage, quicker starting, elimination of
tune-ups , reduced pollution, and 50,000
miles on plugs and points.

Update your car with a TIGER solid
state electronic ignition system . Easily
installed in 30 minutes . . ', even on
new cars.

Tiger 500 CD
Assembled $49.95
Simplikit ' .' " $29.95

Postpaid USA.
Master Charge & Bank A mericard accepted.

Zip CodeStateCity

Address

Name(Pleaseprint)

----------------------------------00.Get The Authority-Every Month 40CO ~ •

~.
a; •'iii.
all
~I

d ~ IIndicate the offer you prefer: 0 Paymentenclose (send oneextra issue)
_00l10 1 Year- 12issueo ONLY $13.00 0 Bill me

(Yousave $2.00off newsstand price.) ~ I
02 Yearo-24 lseues ONLY $25.00 0 Check here if you areextending or renewingyour : I

(Save Morel $5.00 off newsstand price.) subscript lon. ~ I
Extra Shipping: Canada$3.00 per year, all othercountries$5.00 per year. ~

Mail to: Radio-Electronics ~ I
SUBSCRIPTION DEPT ., P.O. BOX 2520 BOULDER, COLO . 80322 ~ I

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

16K DYNAMIC RAM CHIP
WORKS IN TRS- 80 OR APPLE II

VERY LIMITED STOCK! "MAGAZINE SPECIAL" - 8/$79.50

Digital Research: Parts
(OF TEXAS)

P.O. BOX 401247B GARLAND, TEXAS 75040 • (214) 271-2461
TERMS: Add50Cpostage. we pay balance Orders under$15add7SC handling.
No C.O.D . We acc ept Visa, MasterCh arge and Am erica n Express cards . Tex.
Res. add5%Tax. Foreignorders(except Canada)add20%P&H .90 Day Money
Bac k Guarante e o n a ll items. W rite for ou r fre e cata log fu ll of many useful
bargains. ....

LAB-BENCH VARIABLE POWER SUPPLY KIT
5 to 20 VD C at 1 AM P. Short c ircui t protected by current
limit. Uses IC regulat o r and 10 AMP Power Darl ing to n. Very
good reg u lat io n and low ri pp le. K it includes PC Board , all
pa rts, large heatsin k and shie lded t ransfo rmer. 50 MV. T YP.
Regu lat ion . $15.99 KIT

,

. We bought 350,000 LED 's. ~
And you get the savings.

Reds, greens, yellows, orange, small, medium, large.
Bags of 25- mixed $2.75.That's only 11¢ each.Compare
this bargain up to twice our price.

FACTORY PRIME
BI - Polar LED 59~ ea. or 10 lor $5

Sonalert~ on P.C. Board
Direct f rom a radar detect o r manuf actu rer! 4-741 on a board
- p lus 12 capac itors, t rim po t and many usable co mpo ne nts
plus a Ma llory So na lert® - we ll wort h the pr ice of th e board
alo ne - w hi le th ey last - $2.50 ea.

MICRO MINI tit
TOGGLE SWITCHES -.. 99¢

6 for $5 with hardware. ':J:.~M EACH

Case $3.50

P C . Bo ard $2.25

Plug In
T ran sf orme r $1.50 1------------------=----__

Case $3.50

NE'N\

$9.99

NE\N\
$12.75~1~===~~~

D.C. MODEL

Natio na l 5375AA C lock C h ip

Bowma r C loc k St ick Readou t - (L .E. D .) 4 digit - 1/ 2"
Tran si st o rs
Pu sh Butto ns for tim e se t
Di sc c aps
Resi st o rs
MOV
60 Hz timebase

P.C . Bo a rd $2.25

ALARM CLOCK KITS:
4 Digit .5"

Here it [Sl Th e f irst o f severa l qua l it y k its we have b een asked
for: H ere is w hat you get - u nbe lievab le as it m ay so u nd ..

1 Nat io na l - 5375AA C lock Ch ip
1 Bo wmar C lock Sti c k Read ou t (L.E.D .) 4 d igit - 1/ 2"

13 T ransi t o rs

2 Pu sh Buttons for tim e se t

2 T o g g le Sw itches for a la rm
1 Filter cap

4 1N 4000 series d iodes ~

1 1N 41 48 O~O~
'/..\1"

2 D isc caps .~oop.C

29 Res ist o rs c«
1 Tran sd u c er (S peaker) fo r A la rm

1 LE D Lam p for a larm in d ic ato r

Same as above except it in clud es 60 H z tim eb ase .
Thi s K it In clu d es :

1
1

12

2
2

27
1
1

....

(f)

a
Z
o
a:
f­a
w
-l
W

6
o
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a:
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600 ml1z COUNTER

Prices
CT-70 wir ed + 1ested $99.95
AC adapter 4.95
Nicad pack with AC adapter/charger 14.95
Telescopic whip antenna, BNC plug 7.95
Tilt bail assembly 3.95
CT-70 Kit Form 75.95

rc.rIlSfllJ fllfI[]lrllrli[]s
BOX 4072, ROCHESTER, N.Y. 14610

PHONE ORDERS CALL
(716) 271-6487

~

<0
ceo

10 Hz to over 600 mHz
less than 25 mv to 150 mHz
less than 150 mv to 600 mHz
1.0 ppm, 20-40°C; 0.05 ppm/ vC TCXO crystal
time base
7 digits , LED, 0.4 inc h height
50 VAC to 60 mHz, 10 VAC to 600 mHz
1 megohm, 6 and 60 mHz ranges 50 ohms,
600 mHz range
4 'AA' ce lls. 12 V AC / DC
0.1 sec and 1.0 sec LED gat" light
Automatic . all ranges
5"W x 1%" H X SY2" O
1 Ib wit h batter ies

Power:
Gate:
Decimal point:
Size:
Weight:

Stability:

Display:
Input protec tion:
Inp ut impedance:

Specifications
Frequency range:
Sensitivity:

The CT-70 bre aks th e pr ice barr ier on lab qu ality fr equenc y co u nters.
No lo nge r do you have to settle for a kit , half- kit or po or perfo rmance,
the CT-70 is comp lete ly wired and tested, feat ures profession al
qu ulity oonot ruotio n and opooi fioationo, pluo ic oovorod by •.ono your
wa rrant y. Power for th e CT-70 is pro vided by four 'AA' size batteries
or 12 vol ts , AC or DC, availabl e as opt ions are a nicad battery pack ,
and AC adapter. Three sele ctable frequ en cy ranges, each wi th its
ow n pre-amp , enabl e you to make accurate measurements from less
th an 10Hz to greater than 600 mHz. A ll sw itc hes are convenie nt ly
locater: on the Iront panel for eas e of ope ration, an d a single input
jac k elim inates the need to ch ange cab les as diff erent ranges ar e
selected. Accu rate readings are insured by the use of a large 0.4 inch
seven dig it LED display, a 1.0 ppm TCXO time base and a handy LED
gate light ind icator.

The CT-70 is the answer to al l your measurement needs , in the
field, in the lab, or in the ha m shack. Order you rs today, examine it for
10 days , if you' re not com plete ly satisf ied , return the unit for a prompt
and courteous ref und .

CIRCLE 6 ON FREE INFORMATION CARD 101



ADVERTISING INDEX
RAD IO-ELECTRONICS does not assume
any responsib ility for errors that may
appear in the index below.
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state

onComputing 76

Optoelectronics 22

PAIA 80

PTS Electronics 74

Puc-Com 65

Panavise 73

Poly Paks 94

Popular Components 102

QB Electronics 96

Quest 89

RCA Corp 5

RCA-Distributor & Special Products
Di 16,24-25

Radio Shack 91

Ramsey Electronics 101

Rye Industries 78,79

Sabtronics 28-29

Schober Organ 77

Sheldahl 77

Solid State Sales 88

Spacecoast Research 81

Sp rague Products 23

Su rplus Center 84

TAB Books 27

Tek -EI Corp 90

Texas Instruments 79

Tri -Star 100

USI Corp 82

Vero 65

VIZ Mfg . Co 67

Wersi Electronics 74

Your new ad­
dress and z ip
code

MOVING?

Yo ur o ld ad ­
dress and zip
code

Six weeks' no­
tice

Do n't m iss a
sing le copy of
Radio-Elec­
tronics. G ive

us :

68

41

46

64

25

57

44

24

45

14

9

13,11,12 O.K. Machine & TooL 2,72,78

Olson Electronics : 84

Mall to: Radio-Electronics
SUBSCRIPTION DEPT., P.O. BOX 2520,

BOULDER, COLO. 80322

48

34

6

40

36

17

30

61

58

22

city

address

name

3

8

Page

Jameco Electronics 86-87

Jan Cryst al 80

Lak eside Industries 82

MCM Audio, Inc 83

Meshna 88

National Radio Institute (NRI) -
DiY. of McGraw-Hili 8- 11

National Technical Schools 68-71

Nesda 90

Netronics 32

AMC Sa les 98

ATV Research 82

AP Products, Inc 15

Active Electronics 99

Advance Electronics 31,33,62-63

Advanced Computer Products 85

All Electronics 90

Americ an Antenna Cov. 4

Ampower 98

B&K Precision Dynascan Corp 34

Kare l Barta 84

Beckma n 61

Bullet Electronics 96

Burdex Sec urity 81

CFR Associates 98

Chaney Electronics 96

Channellock 26

CIE -Cle.eland Ins titute of
Electronics 18-21

Command Productions 84

Computer P rofessionals' Book Club 13

Concord -Computer Components 90

Continental Spec ialties Cov. 2

Creative Computing 30

Dagr Sc ientlfi« 84

Delta Electronics 82

Detroniks 100

Digi-Key 95

Digit al Resea rch Corporat ion 100

Edmund Scientific 25

Electronic Measurements 80

Electronic Supermarket.. 94

Fluke 7

Fordham Radio Supply 97

Formula International 92-93

Godbout Electronics 96

Grantham College of Engineering 80

Heath Cov. 3,73

Hickok Electrical Instruments 17

Hitachi-Denshi 75

Hobby World 94

Hustler, Inc 76

ICS Electronics School 81

Information Unlimited 82

International Crystal Mfg . Co 74

International Electronics 88

Free Information Number

4

• • 62

-MONEY SAVING DISCOUNT PRICES 32

-HARD TO GET COMPONENTS
-TOP SELECTION OF FIRST QUALITY 37

POPULAR COMPONENTS 31

-ALL COMPONENTS GUARANTEED
2

TO BE FACTORY PERFECT 47

(MONEY BACK GUARANTEE)
52

UARTS 20AV-S· l 013A .... .... ...... ... ... $4 .20
TR16028 ...... ..... .... 390
AY·3·1Q150 ..... ..., . .. .... . 5 20
AY·3·1014A ........... ... .. .. 6.75

TELECOMMUNICATIONS
AY·5-9100 Push Button Telephone OiallerC.fcull . 13 95
AY·5·9Z00 RepertoryD lilllt r ••.. . .• ..• .•.• •••. 13 95 59
AY·5-9SOO C-MOSGenerator •• ..•. .•••.•••••• . <25

GENERATOR/ENCOOERS 67
RO·3·2513 CharilclerGeneralor (upper or lower cilsej 81l?
AY-5-2376 KeyboilrdEncoder . .• ••.. . . . . .••• . . • .•••. 12.10 29AY·5-3600 KeyboardEncoder • • • _• • • • • • • . • . •.. •. •. 12.95

8080/8035/8085 SUPPORTCHIPS
UP08060AFC 8-8ItN -ChannelMicroprocessor.... . . ... . .......... 5.85
UPD8085AC Single Chip8-BrIN-Channel MIcroprocessor .•• 12.75
UPD8035 Single Chip8·Blt Microcomputer . ..• . . . .. . • . •• • • • 18.95
UP08155C 2048Bit Stallc MOSRAMWith 110 Ports & Timer •• . • 18.95
UPB8212C a-Bit110 Port •.. _.. . .. ... . .... .. . .. ... . ... . .... 395
UPB8214C

:~~~:I~,,~~:~rt~rdl~e~~~~~fBus'Dilv e ; : : : : ' :.: :::: :::
390

UPB8216C 3.95
UPB8224C ClockGenerator & Driverfor SOSOA Processor•. • .•• 2.85

54UPB8226C 4·Btt Parallel Bidirectional Bus Driver •.•. . 3.35
UPB82Z8C SOSOASystem Controller & Busunver 3.95
UPB8238C S080A SystemController & BusDriver• .. .•. .•.•. .. 395 18UPD8243C 1,0 Expander for SlOgleDt up8-Blt Microcomputer . 9.90
UPD8251C Prog. Communication Interface •••• 6.60

65,70UPD8253C Prog. lntervaITimer .•.• .••.•.•••..•••• . ..• 13.95
UPD8255C

~~~ : ~~1~r~~r~~::~f.a:.e. : : : : : : : : : : ::::::: :
660

UPD8257C .... 16.95
UrOB!59C r rog.lnterrupt Controller 14.90

MICROPROCESSOR CHIPS 28
UPD 780C(Z80l 8·Blt N-ChannelMlcroprocessor-Z80 compatible . . . 965
UPOi'BOC-1 (lBOA)8·BltN·ChannelMlcroprcx:essor- Z80compatible(4MHz) 1155 19CONTROLLER CHIPS
UPD765 Smgle/Double DenSIty f loppy Disk Controller . • • . .. . 5995 35fDl771B

g~a~lg~nes~f:t¥I~~::bl~~~;~t~~W~~e{IBM compiilbie) 59 95
FD1791B 5995
CRT5027 CRT Controller ••.. ..... ... .. . . .•. .. ..••••.••• 3995
FOl7938 ~zao &isVefSIQn 01FD1791__..__ _._ .•...__..._.•_ . 5990

RAMS
~ ~g~~~~ ~tg:: 1 ~~: ~:: r~~lx~~cgt~~I~ ~gsc~~s:j~hMs~I~:r1t~wer) 250

UPD2111Al C·4 10~~ ~~r(2~~:I)sialic 'M(iSAi:,;, ·w;th·com·,,:,on·I;O-· 2,75

& outputdIsable (low power) 3 50 7
2114UCB 4KsnneRAM450ns .. . . .. . . . . . . .. . . . 6,95
UPD21470 4Kx 1Bit Stauc RAM .. ............ .. 14.75 49UPD4104C 4Kx 1Bit NMOS RAM : .... .. .... .. 11,85
UP05101C-E 1024Bit (256x4)StatrcCMOS RAM •• . 4.35
UPD41 1AC

1~Kor1nt3a~X~:~t ()y·n-a·niit MeSo'RAM: 4,95
UPD416C 12 75

BAUO RATE GENERATORS 38-39
COM5016 DualBaudRateGenerator • 15.50

42COM5036 Dual BaudRateGenerator • 1550
BR1941l Dual BaudRateGenerator . 980

PROM
C2716 TMS2516uvProm.... 3890

SOUNO GENERATOR 69,23
SN76477 Complex SoundGenerator •••••• 2 ' 5 63
ASTRO
COM1671 AsynchronouS/Synchronous geceiver-tnnsrmtter 2' 50 IS
LINEAR
SG3524N/J SWltchtngRegulator Converter •.••. . 5 '0 56

TO OROER: Specify part number, name, price & quantity. 66
Check or mo ney order must accompanyorder. Add $1.75 for
postage & handling. New YorkState residents add7%salestax.
Foreign Customers: Payment must be in U.S. dollars by inter-
national postal moneyorder or cashier's check. Add 20% for
shipping & handling.

51FREE WITH EACH ORDER. WE WELCOME 5
INQUIRIES FROM MANUFACTURERS,GIFT DISTRIBUTORS, & INSTITUTIONS .
NO C.O.D., MINIMUM ORDER$10.00. 26-27

21
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clearly readable printouts
clearly remarkable price

The$625* Heathkit H14 Printer.You'll pay hundreds
moreforaprinter with its features.

Where else can you buy a microprocessor­
based printer with the H14's features and
copy quality for under a thousand dollars?

The Heathkit H14 prints up to 165 charac­
ters per second, one full line every two
seconds.

5 x 7 dot matrix and finest quality impact
printhead give you clear, easy-to-read
images.

All functions are microprocessor-con­
trolled for reliable performance and more
efficient use of your computer.

You get:
• Standard 96-character ASCII set- UPPER

and lower case.

• Operator or software selectable l ine
width: 132, 96 and 80 characters per
line.

• Compatibility with any computer.having
RS-232C or 20 MA cu rrent loop serial
interface w ith handshaking.

• Sprocket paper feed, with adjustable
spacing, keeps paper moving smoothly.

• "Paper out" and "paper jammed" sig­
nals prevent loss of data.

• Selectable baud rates from 110 to 4800.
• Convenience of standard fan-fold paper,
. 2.5 to 9.5 inches wide.

• Chrome wire rack keeps paper neat.

Price includes connecting cables, paper
rack and ribbon. Just add paper and you're
ready to run. And service on the H14 is
close by at any of 55 Heathkit Electronic
Centers throughout the u.s.
Complete details on the remarkable H14
are in the newest, free Heathkit Catalog.
Send for yours today or pick one up at your
Heathkit Electronic Center.

FREE CATALOG See th.e complete line of
Heathkit Computer Products,

including printers, video terminals, floppy disk sys­
tems and software, in the new, 104-page Heathkit Cat­
alog. It describes nearly 400 exciting kits for your

home, work or pleasure - all at build-it-yourself sav­
ings. Send for yours today or pick one up at your
Heathkit Electronic Centert where Heathkit Products
are displayed, sold and serviced. See your white pages
for center nearest you.

"In kit form , F.O.B. Benton Harbor, MI. Also avail able completely assembled at $B95 F.O.B . Benton Harbor, MI. Prices are subject to change without notice .

t Units of Veri technology Electron ics Corporation

Heathkit®
Heath Company, Dept. 020-634, Benton Harbor, MI 49022

CIRCLE 69 ON FREE INFORMATION CARD
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AMERICAN ANTENNA
ELGIN, ILLINOIS 60 120
© COPYRIGHT AMERICAN ANTENNA

.. • a ... .. . ...

S THEWHIP
SCREWS
INTO THE
TOP OF
THE CONE. ~ ·

American K<W Dealers throughout the U.S. & Canada •

3 1T
MOUNTS

ANYWHERE!~~

'..
• I

• • •Sold\excluaively by

6 YEAR GUARANTEE AGAINST CHIPPING, PCELlNG,
CRACKING, CRAZES, RUST ANYTHING !!!

I. IT 2 1T MOUNTS .
MOUNTS THROUGH THE

ON ALL ROOF I
TRUNK
LIPS

4 1HECONE
. ~'MQU NTS

.WITH A
QUARTER­
I UHN. .


