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Introducing the mobile that can move
you out of the world of the ordinary
and into the world of the serious CBer.
The Cobra 138XLR Smgle Sldeband
Sidebanding puts g
YOU IN yOUr own s
private world A &
world where theres
less congestion.
More privacy
More time to talk

It's all possible because instead of 40
channels you get your choice of 120
channels. Both AM and SSB. And
instead of 4 watts of legal power you
get 12 watts of legal power. So you get
almost double the range of AM

With the 138XLR Single Sideband
there's less background noise and less
interference. So there's cleaner, clearer
reception Because like all Cobras, the
138XILR SSB is engineered to punch

through loud and clear Even in crowded

metropolitan areas.

And like all Cobras it comes equipped
with such standard features as an easy-
to-read LED channel indicator.
Switchable noise blanking and limiting.
An RF/signal strength meter And
Cobra’'s exclusive DynaMike gain control.

You'll find the 138XLR SSB wherever
Cobras are sold Which is almost every-
where. Because Cobra's got a nationwide
network of dealers and Authorized
Service Centers offering sales, installation,
service and advice. So come on In.

And move on up. @
@3 bra:

Punches through loud and clear.

Cobra Communications Products
DYNASCAN CORPORATION
6460 W. Cortland St., Chicago, lllinois 60635

Whnte for color brochure
EXPORTERS: Empire * Plainview, NY » CANADA  Atlas Flectronics * Ontanio

CIRCLE NO 11 ON FREE INFORMATION CARD

UPWARD
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NEW TECHNOLOGY

You can add a touch of space-age elegance
as you protect your home with the world’s first
microprocessor wall switch from JS&A.

TheWinner

These two items are the best selling new
electronic products. Can you figure out why?

New products often surprise us. We never
quite know why one product stands out and
becomes a big seller.

In our recent catalog, our Security Switch
and Mini Travel Alarm were in greater demand
than any other item. Both are new innovations
using newly developed technology, and both
are being sold by the thousands. See if you
can understand why:

THE MINI TRAVEL ALARM

It's small. And because it's small, it fits any-
where. In your briefcase or in your pocket.

The new JS&A Travel Alarm measures only
3" x 1Va" x 22" and has a small easel support
on the back. Just set the alarm, and the elec-
tronic beep will wake you up. The clock move-
ment is totally solid-state, and a built-in night
light lets you view the time in the dark.

But the JS&A Travel Alarm does more. First,
it makes a great pocket watch. The small imita-
tion black leatherette carrying case that comes
with the unit has a window so you can view the
time even when the unit is in its case.
Secondly, it tells accurate time —within fifteen
seconds accuracy per month. And finally, it's
inexpensive—only $29.95 complete with
carrying case and two readily-available hear-
ing aid batteries. It makes a perfect gift for your
secretary, business associates, best custom-
ers, and friends.

There is also a deluxe version with a built-in
timer and dual time zone capability. You can
now display one time while keeping the
second time in memory.

The Travel Alarm can be ordered by calling
our toll-free number below or sending your
check for $29.95 for the regular version or
$39.95 for the deluxe version. Please add
$2.50 postage and handling.

JUNE 1978

THE SECURITY SWITCH

It's just another very clever application of
solid-state technology for the home or office.

You know those security timers that turn
your lights on and off while you're away? They
are supposed to deter burglars and vandals
because they make your home look lived in.

But any halfway experienced burglar can
see the difference between the lights you use
when you're home and the lights you use when
you're away.

Now a new space-age device programs
your lights to respond to a pre-determined, yet
random living pattern. And unlike the devices
that fit into an electrical outlet, this device
simply slips into your existing wall switch.

A built-in LED digital clock displays the time.
When you leave, you turn the switch on. You
can choose between five different programs
depending on the room you're in. You tell the
built-in microprocessor-based computer cir-
cuit which room you're in by entering a
number. Then the lights controlled by the
switch in that room turn on and off just as if the
room were being used on a daily basis.

Because it's random, the unit will turn on
and off at varying times on different days but
always during the approximate times they
would normally go on if you were at home.

To install the unit, you simply turn off the
fuse for that outlet, remove your present light
switch, and replace it with the new one.
There's no soldering required—just twist on a
few wire nuts and you're finished.

The switch can be overridden and used just
like a regular light switch by pressing a button
to turn on the light. One of the nice features of
the system is its appearance —that of a space-
age switching system—sure to be a conver-

WWW amerncaaradioRietery com
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The new JS&A Travel Alarm will fit in your

briefcase, pocket or purse and it takes up as
much space as four quarters.

sation piece in any room.

The only drawback is that in a power failure,
the lights go on and stay on after the power
outage. But this could also be considered an
advantage as it would warn your neighbors to
stop by and check out your home.

The Hutec security switch costs only $39.95
plus $2.50 for postage and handling per order.
It is well worth a test. If you like the switch,
order some for your entire home. Even if they
just replace your existing switches, you'll have
the only home on the block with a digital watch
in each one of your light switches.

DISCOVER THEM YOURSELF

Both of the above products are available
with a 90-day parts and labor warranty and our
30-day guarantee of satisfaction. if you are not
completely satisfied, return them within 30
days for a complete refund. lllinois residents
please add 5% sales tax. The most you pay for
postage and handling is $2.50 per order, no
matter how many items are in the order.

JS&A is America's largest single source of
space-age products—further assurance that
your modest investment is well protected. We
personally stand behind the quality and the
service of both products.

It took our catalog to help us discover two of
America’'s hottest new products. Discover
them yourself—at no obligation, today.

5y IR NATIONAL
S SALES
>\ GROUP

Dept. PE  One JS&A Plaza
Northbrook, lll. 60062 (312) 564-9000
Call TOLL-FREE ..... 800 323-6400
inlllinois Call ....... (312) 498-6900

©JS&A Group, Inc.,1978

1


www.americanradiohistory.com

Do-it-yourself JBL.

Take the guts of
what makes JBL JBL
and adapt it to your
own ideas of what a
loudspeaker system
should be.

Mix and match with
forty-seven individual
JBL components—
horns, lenses, dividing
networks, transducers,
everything.

And when you've
found your perfect
sound, we'll help you
find somewhere to put
it: The JBL Enclosure
Construction Kit, with
complete plans for
building your own loud-
speaker enclosure
from scratch.

See your authorized
JBL Loudspeaker
Components dealer for
the start of a great new
team in sound: You
and JBL.

AP P AT Nl

JBL

James B Lansing Sound Inc 8500 Balboa Blvd . Northridge. Ca. 91329
. POPULAR ELECTRONICS
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Editorial

THE PERFECT SPEAKER QUEST

Music has an influence on high-fidelity equipment. As an example, an unsung
musical revolution of World War Il days that spawned much of today’s musical
style advanced the need for better audio systems. This then-new art form was also
my initial motivation for searching out better and better speaker system—a search
that has not yet ended.

The music had its start at the Minton Playhouse, nor far from New York’s Apollo
Theatre. Its pioneer musicians were the cream of orchestral jazz sidemen. The
style was the type of progressive jazz known as “Bebop,” with a tradition-shatter-
ing rhythm-section technique that extends to both jazz and rock today.

When | first heard Bop on records and radio broadcasts, | simply couldn't com-
prehend it. It sounded discordant, true, but so did Beethoven’s music when it was
introduced. Worse, though, was the high level of distressing record-surface noise |
heard. lt wasn't until | heard it performed “live” that its true sound was revealed.

I concluded that my speaker (those were mono days, remember) was the cause
of the distressing noise | heard at home, attributing this to unsatisfactory high-fre-
quency reproduction, among other deficiencies. Here’s why:

In Bop. the drummer’s role became much more important and demanding. While
a “swing" drummer such as Chick Webb or Gene Krupa used the bass pedal to
keep time, accompanied by cymbal crashes, Bebop drummers—Kenny Clarke,
Max Roach, et al—abandoned this style. They used, as do many modern drum-
mers, the top cymbal as their “main’ instrument for both 4/4 fundamentals and to-
nal dynamics. Thus, a continual, shimmering cymbal sound underlined the music.
This freed the drummer’s left hand and both legs for adding a variety of accents: a
top-hat cymbal’'s “cha-cha” sound, a bass drum’s abrupt thump a snare’s pistol-
like sound, a tom-tom, etc.

So, while most audiophiles of the day were terribly concerned about achieving
deeper speaker bass, | also sought better treble and transient response. | needed
this improvement to hear the cymbal’s persistent sound, without which | couldn’t
assemble the musical puzzle.

This was no easy task. After all, a cymbal’s frequency response extendsto 16
kHz, a bass drum goes down to about 30 Hz, with some 25 watts acoustic power in
real life. Add the string bass (which no longer simply followed a drum pedal accent)
ranging from about 41 Hz to 8 kHz with overtones, and a piano stretching from
272 Hz to almost 9 MHz with overtones. Top them off with a trumpet and a saxo-
phone, each producing powerful mid-frequency fundamentals and high-frequency
harmonics extending to 10 kHz, as spearheaded by Dizzy Gillespie and Charlie
Parker, and the complex music elements of a modern jazz group were not easy to
reproduce.

Furthermore, to capture the essence of the music, all the instrumental nuances
had to be reproduced. This meant good transient response was necessary. Aside
from overcoming one-note bass and dull-treble problems, the instrument’s true col-
or was at stake. (An instrument’s higher overtones, which determine timbre, die out
quickly.) Interestingly, one of the reasons for the difficulty in faithfully reproducing
piano music is its “attack.” Play a piano softly, for example, and many overtones
are subdued. But strike piano keys hard and the amplitude of a host of momentary
overtones might reach 50% of the fundamentals, imparting a different sound char-
acter. If a speaker system distorts these harmonics, then the piano’s true sound
won'’t be reproduced.

My quest for better speaker systems led me to a few basic texts, mainly au-
thored by Abraham Cohen, G.A. Briggs, Harry Olson, and James Moir. ( Cohen
and Briggs, both of whom made important contributions to speaker development
and public education on the subject, died this year.) After extensive experimenta-
tion with different speaker designs in a variety of listening rooms for almost a dec-

(Continued on page 6}
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New Slim- Body
scope probes

from

B&K-PREGISION
...cost eﬂ‘ectwe
and
really rugged!

line of 10:1/
edtobe
compati with rruost SCOpes
available, up to 50MHz.
All are rated at S00Vp-p.
B&K-PRECISION slim-

ange
prica from $25-535.

Entire probe body
molded of rugged
plastic—fully
insulated

Spring
loaded
retractable
tip cover

-Window clearly
indicates direct

or 10:1 position
pull-apart switch
design prevents
accidental position
switching.

Clip-on
replaceable
ground lead
. Slim-body
design with steel
inner structure

\ Compensation
capacitor adjustment

e
T Tough, flexible
cable strain relief

Matches
15-120pF
15-120pF

Model Connector Bandw.
PR30 | UHF 10MHz
PR31 | HHNC 10MHz
PR34 | UHF 15MHz | 10-35pF
PR35 | RHC 15MHz | 10-35pF
PR36 | BHC 50MHz | 10-35pF
Available forimmediate delivery
at your local distributor. Write
for a free copy of the latest
B&K-PRECISION catalog.

oA PRECISION

DYNASCAN
CORPORATION

6460 West Cortland Avenue
Chicago, lllinois 60635 ® 312/889-9087
In Canada: Atlas Electronics, Ontario
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EDITORIAL (Continued from page 4)

ade, | gathered a large audience in a small hotel ballroom to participate in speaker
listening tests. The speaker systems chosen were the same models evaluated that
year by Consumer Reports. Check-lists of sound attributes for grading speakers
identified only by number were given to participants. The audience consisted of re-
cording engineers, musicians, hi-fi editors, audio dealers, audiophiles and a scat-
tering of men and women who had no special experience in high-fidelity sound.
Speakers were hidden behind an acoustically transparent curtain, while a variety
of program material specially prepared on master tapes by Capitol Records was al-
ternately played on each system. The results were most interesting: (1) Preference
rankings were unlike those listed by Consumer Reports. (2) Except for a few sys-
tems that exhibited distinct deficiencies, it was not possible to make a logical anal-
ysis of listeners’ preferences based on their speaker listening experience, audio
knowledge or occupation. It was clear then as now that each person has his or her
own sense of what sounds best.

Though modern jazz is not a majority art form among listeners, it served me well
over the years as an ideal program source for evaluating my audio system. Now,
however, much of its complex music roots are evident on more widely favored pop
and rock music. So today’s sonic challenge to speaker systems and other compo-
nents is more apparent. Hi-fi equipment buyers, therefore, face many of the same
judgement problems | did years ago.

Loss of hearing, for example, is an important determinant in choosing a speaker
system. You cannot evaluate what you don't hear! For example, the hearing of a
35-year-old male can be expected to be down about 6 dB at only 4 kHz as com-
pared to a male in his early 20's. At about 60 years, the loss is typically some 30
dB! To a 20-year-old, then, a 4-kHz sound appears eight times as loud as it would
to an older chap. A woman, in contrast, experiences less high-frequency hearing
loss; perhaps half of a man’s as she ages. But she does have a somewhat greater
hearing loss at low frequencies. So what you will prefer in terms of extended fre-
guency response depends in part on your sex and your age.

You can fool yourself about your hearing acuity by listening to loudly played
test-frequency records or signal generator audio outputs. This will compensate up
to a point for the aging effect in hearing (presbycusis). Airtight headphones will per-
form similarly at lower-than-earthshaking volume by eliminating ambient noise,
which in a typical living room is probably about 43 dB or so. | can hear to almost 15
kHz in the foregoing situations. But at low power output levels at about 20 feet from
the speaker systems, | don’t go much above 13 kHz. With music playing, my HF
detection abilities are less keen, of course. | proved this to myself by progressively
filtering highs until a change was noticed.

Judging bass-frequency output of speakers can be tricky, too. The human ear
can fill in bass that isn't there. Also, you may hear lots of output at a low-bass fre-
quency, but it might consist largely of high-distortion energy. | used an old mono
LP, “Hi-fi & Mighty” on an RCA label, for this checkout purpose, especially its *“Mu-
setta's Waltz” track. It featured Allen Organ solos, with continual pedal music. |
also played Brahms’ “"Symphony #1" (Otto Klemperer on Angel) for the pounding-
drum intro. The liner notes observed that violins came in over the drum beats. In
my early speaker models, however, the strings were under the drums in sound lev-
el. Better speakers later proved that the writer was correct!

| discovered in books and practice years ago that room dimensions, furnishings
and speaker placement have a great deal to do with speaker performance quality,
too. Few of us enjoy perfect room dimensions for audio (said to be a ratio of 1 x
1.27 x 1.62) or the ideal reverberation time (about 0.5 second for an average-size
room and 0.7 second for a larger room, say, 20 feet long). And every new speaker
placement sets up different sound vibration modes. A change from mid-wall to cor-
ner can add 6 dB to bass energy, for example, but aesthetics don’t always permit
using such a reduced angle of radiation to achieve a higher SPL.

Searching out the best-sounding speaker systems for one’s ears is a delightful
pastime, |'ve always felt. More important, it's worth the effort because it can con-
tribute more than any other audio component toward accurate reproduction of re-
cordings and FM broadcasts. This issue's focus on speaker systems will give you a
running start toward this end.

POPULAR ELECTRONICS
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WHEN YOU BUILD A SPEAKER
TOSOUND GREAT
=—ON EVERY PART OF THE MUSIC,
YOU CANT CUT CORNERS
ON ANY PART OF THE SPEAKER.

A sing e HPM-120 weighs almost 0 pounds. 7

Tne fact it waizhs more than a Large Advert speaker, Bose 91 or JBL L1CQ s not an accidert.

Qur speaker frames are made of h=avy cas: aluminum instead of the usial stamped metal, so
sy OU hear only the sp=akers vibrating arid never -teir frames.

Qur megnets ar= oversize to spare your ears needless distortion.

And our casinet is ade out of special compressed wood tha’s denser ard neavier than ordinary

wood. So the saundis forced out of the cabinet instead cf being ebsorbed by .
QOf course, 0t everything thet adds to the sound of an HPM-102 also adde to izs weight.

clear and crisp hig1 requencies.

Qur sLpertwester uses nothing bu: a piece o High Polymer Molecular filmto produce incredibly

Cur midrange driver
and tweeter have cones
that a-e light eroush togive
sharp response, but rig d
enough nox to distort.

Andour 12 nzh wocfer
has a long ~hrow voice coil
and unique carbon fiber
blend cone (inszead of the
typical cardboard ccne;
that work © prodice the
kind of rea isticbass you
not only hear, b_x feel.

Naturally, vve coulc go
on. About our 12-1/2
feet of damping material.
Or about the aluminum
screws tha: keeg cur
speakers from fell:ng oui.

eyre orcinar:ly usedto
keep airplenes Tom
falling apart.

But we figur= at this
point youd rath=r hear our
speakers in person than
hear eny nmore abau: them
fromus.

HPM-100

The all-around great speaker.

S =Sy e

indivi®alcantrols for the
drver nd teer=r. So you can
conpesatefor ihe acoustic
Haws Feyaurliving room.

The HPM surerweeter.
Incredible hichs without /ﬂ‘
magiets, voice 0i» g

or cone.

[

[«
:F?;
¥l 3
‘ The -3/4inch tweetes

¢ Its aght but rigid cone makes

sureguitas don't enduc
_sousding like saxophcr.es.

i
[ ¢

Aseparate eripsu = for the 4 inch )
driverso issound~aves dor t interfere with
«he woofer andiwester. Cr vice versa.

i&8d paper

= in the crossover unit |

yhase characteristics
ccurate soond 1 :

xion. i £

Our 12 irchzanben fiber
blenaedwoofer Eig bass
sound deesr't come out

of srmll base speckers

Zast aluminum speaker frames.
Theyre raxt seen too often, wa'ch is
Jart of the reason speakers like this
F-en® hea-d too often.

WPIONEER

©$ PIONEER BLECTRONC. CORP, 1977
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“It youre going tolearn
electronics, you might
as well learn it right!”

“Don’t settle for less.
Especially when it comes
to career trainming. ..because
everything else in your life
may depend on it. That’s
why you ought to pick CIE!”

POPULAR ELECTRONICS
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You’ve probably seen ad-
vertisements from other
electronics schools. Maybe you
think they’re all the same.
They're not?

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

Meet the Electronics
Specialists.

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

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

There’s no such thing as
bargain education.

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

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

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

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

Qur step-by-step learning
includes “hands-on”
training.

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

But professionals need more
than theory. That’s why some of our
courses train you to use tools of the
trade like a 5 MHz triggered-sweep,
solid-state oscilloscope you build
yourself —and use to practice trouble-
shooting. Or a beauty of a 19-inch
diagonal Zenith solid-state color TV
you use to perform actual service
operations.

Our specialists offer you
personal attention.

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

JUNE 1978

Pick the pace that’s right
for you.

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

Enjoy the prompitness of
CIE’s “same day” grading
ecycle.

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

CIE can prepare you for
your FCC License.

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

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

For professionals only.

CIE training is not for the hobby-
ist. It’s for people who are willing to
roll up their sleeves and go to work
... tobuild acareer. The work can be
hard, sure. But the benefits are
worth it.

Send for more details
and a FREE school
catalog.

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

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

Patterns shown on TV and oscilloscope screens are simulated.

Cleveland Institute of Electronics, Inc.

1ClI
0

1776 East 17th Street, Cleveland, Ohio 44114
Accredited Member National Home Study Council

(] YES...Iwantthc best of everything! Send me my FREE CIE school

of home study information.

Print Name

catalog —including details about troubleshooting courses— plus my FREE package

PE-64

Address

City

State

MAIL TODAY?

WWW amernaaanadiohietary com

S _Zip
Age P’hone (area code)
Check box for G.1. Bill information: [J Veteran

[J Active Duty

1"
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e How close can
hi-fi get to an
authentic musical experlence"

Slip on new Audio-Technica
® Stereophones and
hear for YOUI'Sle. If you want to find out how

good the new Audio-Technica Stereophones really are,
don’t just compare them with other headphones. Put them
up against the very finest speaker systems. But don’t just
listen to the equipment. Listen to the music. And be ready
for a surprise!

Judged on the basis of flatness of response, freedom
from distortion, transient response, sensitivity, and
independence from room acoustics, these new dynamic and
electret condenser models are perceptibly better sounding
than speaker systems costing hundreds of dollars more.

And if you think that great performance can only
come from heavy, bulky stereophones, get ready for another
surprise. Our heaviest model is less than 7% ozs. and our
lightest is an incredible 434 ounces light. Comfort that
lasts an entire opera if you wish.

For all the facts, send for our catalog. But for the
revealing truth about stereophone performance, listen and
compare at your nearby Audio-Technica showroom.

It will be a great musical experience.

Model ATH-7 Mode! ATH-1

Our finest Electret Condenser The moving coil dynamic stereo-
with LED peak level indicators hone that weighs just 4% oz.
$149.95 29.95

‘audi o-technica.

INNOVATION o PRECISION o INTEGRITY

) AUDIO-TECHNICA U.S., INC., Dept. 68P, 33 Shiawassee Avenue, Fairfawn, Ohio 44313
Avallable in Canada from Superior Electronics, inc.

WWW amercaaradioRietery com

Letters

POORER BUT BETTER OFF

Thanks to PoPULAR ELECTRONICS, | am
now $135 poorer. This may sound bad, but it
is really good—at least | hope so. | have all of
your articles on the Cosmac Elf microcomput-
er built around the 1802 wP chip from RCA.
They have aroused my interest so much that |
have gone out and bought my own EIf mi-
crocomputer kit. —Robert J. Kastelic, South
Milwaukee, WI.

THANKS FOR ‘“‘EXPERIMENTER'S
CORNER”

I would like to express my appreciation for
the “"Experimenter's Corner.” This column is
always lucid and interesting. | particularly en-
joyed the December 1977 and January 1978
columns on read/write memories. Thanks to
them, | now understand how data is placed
into and retrieved from memory. | would like
for author Forrest Mims to devote more
space to digital and computer circuits.
—Mark Jennings, Bellevue, WA.

TRANSMITTER THAT NEVER WAS

As | was leafing through the February 1978
issue of PoOrPULAR ELECTRONICS, | noted that
the Amateur Radio column made reference
to the Heathkit Model HX-1675 amateur radio
transmitter. The information for this article un-
doubtedly originated from someone here at
Heath. Unfortunately, the Model HX-1675
was discontinued at the last minute and nev-
er offered for sale. —V. Virgil Bennett, Heath
Co., Benton Harbor, M.

UPDATING NBS SERVICES

We appreciate your help in keeping your
readers abreast of changes in our standard
time and frequency services. Here is some
late information.

WWVL (which operated near 20 kHz until
July 1972) no ionger is in operation. WWVB
(60 kHz), WWV and WWVH (2.5, 5, 10, and
15 MHz) are still on the air continuously.

Details of station operation, signal formats
and other information about WWV, WWVB,
and WWVH are included in National Bureau
of Standards Time & Frequency Dissemina-
tion Services, a 60¢ booklet available as NBS
Special Publication 432 from the Superin-
tendent of Documents, U.S. Government
Printing Office, Washington, DC 20402. (SP
432 replaces SP 236.) —Collier N. Smith,
NBS. Boulder, CO 80302.

Out of Tune

In “Expanding the EIf II" (March 1978),
transistors Q2 and Q4, in Fig. 3, should be
types 2N5354.

POPULAR ELECTRONICS
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Just about every bit
of electrical hardware
you’ll ever need...
er 1,000 pieces (
organized & labeled

that's 7 gross!
over 84 dczen!

)

in a heavy-duty,
bin-cabinet!

You’ll wonder how you ever did
without it. . . truly one of the most
|mportant “tools” you could own'
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and connector you'll probably ever need! Full size ranges!

JHE

LOOK AT ALLYOU GET! Eve:ry type, size and style of terminal

o No more “making do”’ with just any- —
i 1 or company purchase order for fullamount. Or chargeittc anyone B -
thing yOli have on handf g . ot 5 major)::redn cards {see Order Coupon). Credgn card bjyers 5] N
o No more “drugstore quality” terminals A Stanley, industrial-guality can also call our 24-hour, toll-free number: 800-331-1000 (from CIAIM_
and connectors! “Jobmaster” = Oklahoma, cail 918-664-8300 collect).
A A crimper at 3 i
s Nopmasesaiggygriceg! _ ourwholesae -~  p======TUNCONDITIONAL 30-DAY GUARANTEE e
e No more less-than-professional cost! i . - E o Retail
repair jobs! 1 Mail to and make (emmance payable to: Stores! |
. 1 D.R.l. Industries, Inc., Dept. POPEL-68 - %
e No more frustrating searches for the ! 6864 Washington Avenue South, Eden Prairie, MN 55344
right piece of electrical hardware! : g B —a— m— Bl s EHCISEE
P a f | ndicate ______Electrical Termina onnector Shop(s 24.
e No more time-consuming soldering! e il e §  Order: Towmn™ pius $3.90 shipping and handling each.
e No more Saturday-morning trips to b ne Snmect o S e, 1 _ Stanley Crimper(s) @ $2.99 plus 75¢ shipping and
the hardware or electrical supply store! = : Howmany? handling each. (Limit: one per Shop purchased.)
All high-quality, 99% conductivity, plated copper terminals and connectors. §
Meet orexceed UL, CSA, and (where applicable) OEM standards. Not inexpen- ! ﬁhf:k vy O ghfﬁk' rg?;ﬁ\}/ oerqgré 0{ ca%n;p:;y p;rcl;\:f)e order
ive “stamped-out-tin” hardware. No 'seconds” or “rejects.” All high-quality! o ethod . n se. i AT LIRLE] g s.a = :
S vens 1 of Payment. [ Chargeitto: O VISA/BankAmericard
Truly over $100 worth of hardware alone! Check out pricas vourself . . : O American Express [ Carte Blanche
you'll be amazed! 1o O Diners Club [0 Master Charge
Unconditional 30-Day Guarantee: If you're dissatisfied in any way or for any : et CARD NO
reason, just return your Shop(s) within 30 days for an immediate, full refund. ¢ ™~ )
No questions asked! : SIGNATURE X
Exactly what you receive: One 25-tray, polystyrene bir-cabinet (tray I NAME
dividers form 45bins). 1,011 terminals, connectors, and electrical accessories. : ADDRESS =
25 preprinted, color-coded 1.D. labels. One FREE Specificatioris Chart. 1 B
21977 D.R.!. Industries, Inc., Eden Praine. MN 55344 1 CITY STATE ZIP
“The Electricai Terminal & Connector Shop" is a trademark of D.R.I. Industries, Inc. }

To Order — 24-hour Plione Service: Send check, money order,

D.R.I. Industries, Inc., 6864 Washington Ave. So., Eden Prairie, MN 55344 Lo nac oo mmm oo - i e e s e

CIRCLE NO. B4 ON FREE INFORMATION CARD
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HEWLETT-PACKARD
INTRODUCES
A NEW GENERATION.

THE PRICE OF EXCELLENCE

THE NEW SERIES E.
Introducing Series E. Five pre-
cision calculating instruments
for science, engineering and busi-
ness. You'll find them outstanding
values.

NEW FEATURES.

MORE CONVENIENCE.
Easier to read. They feature
a new, larger LED display for
improved readability. And so that
you'll never confuse 100000 with
1000000, commas are inserted
between thousands.
Checks you. Checks itself. Built-in
diagnostic systems tell you:
1) when you've performed an
incorrect operation; 2) why it was
incorrect; and 3)if the calculator
isn’t working properly.
Accuracy. We engineered a new
level of accuracy into Series E.
So you need not be concerned
that your answers are correct
or complete.

The Hewlett-Packard extras are
standard. Series E is “human
engineered” inside and out for
increased usability: low battery
warning light: rechargeable bat-
teries: positive click keys: sturdy,
impact-resistant cases. Pick up
anyv Series E calculator and expe-
rience the HP difference.

HEWLETT-PACKARD IS
WITHOUT EQUAL.

In logic systems. Series E calcu-
lators use RPN logic exclusively.
RPN —the system that displays
all intermediate results for
instant feedback in checking
errors. RPN —the system that lets
you solve lengthy problems with
ease and consistency. You'll
find it's the shortest possible
distance between the question
and the answer.
In documentation. The complete
modular documentation system
for Series E includes:

FOR SCIENCE

AND ENGINEERING.
The HP-31E —Scientific. $60* Consider
it the new standard scientific calculator.
Trigonometric. exponential and math
functions. Metric conversions. Fixed and
scientific display modes with a full 10-
digit display. 4 separate user memories.
The HP-32E — Advanced Scientific with
Statistics. $80* Evervthing the HP-31E
is—and more. More math and metric
capabilities. 15 user memories. Hyper-
bolics. Plus comprehensive statistics.
Engineering, scientific and fixed display
modes. Decimal degree conversions.
The HP-33E —Programmable Scientific.
$100* A scientific, math and statistical
calculator with the added clout of pro-
grammability. 49 program lines of fully-
merged key codes. Editing keys. control
keys and a full range of conditional keys.
8 user memories.

Displays photographed separately to simulate tvpical
appearance

JUNE 1978

FOR BUSINESS

AND FINANCE.
The HP-37E —Business Management.
$75% Your best choice for a basic business
and financial calculator. Has our new
“cash flow sign convention” for intuitive
problem solving. Handles PV, PMT and
FV simultaneously. Calculates percents,
discounts and mark-ups. Figures amorti-
zation schedules. Statistics with trend-
line forecasting. 5 financial and 7 user
memories.
The HP-38E — Advanced Financial with
Programmability. $120* Our first finan-
cial programmable calculator. Has all the
power of the HP-37E plus a lot more.
Routine or sophisticated problem solving
at the touch of just one kev —no previous
programming experience necessary. IRR
and NPV for up to 1980 cash flows in
20 groups. 2000-vear calendar. 5 financial
and 20 user memories plus up to 99
program lines.

CIRCLE NO 28 ON FREE (NFORMATION CARD

WWW amernaaanadiohietary com

NOW STARTS AT $60.

Introductory Booklets; Owners’
Handbooks; Applications Books
for mathematics, statistics, real
estate, leasing, investments
and more. These books give you
fast, easy solutions to every-
day problems.
In quality. Hewlett-Packard
quality, dependability and reli-
ability are engineered into every
Series E calculator.
EXCELLENCE AT AN
AFFORDABLE PRICE.
For details, send the attached
coupon. And for a closer look
at the HP-31E, HP-33E or HP-
38E, visit your nearest Hewlett-
Packard dealer. (The HP-32E
and HP-37E will be on his shelves
in July.) For the address, CALL
TOLL-FREE 800-648-4711 —in
Nevada, 800-992-6710. See for
yourself that the price of excel-
lence is now quite affordable.

Al

HEWLETT (\hp, PACKARD

Dept 254 F 1000 N E Circle Blvd . Corvallis, OR 97330

HEWLETT-PACKARD
Dept. 254 F

1000 N.E. Circle Blvd.
Corvallis, OR 97330

|

|

i

i

§

1

i

| Please send details on new Series E
i O Business Calculators

I O Scientific Calculators
I
|
]
i
1
|
I
I
i
)
I
|

NAME

ADDRESS

CITY

*Suggested retail price excluding applica®le state and
local taxes —Continental U S.A.. Alaska & Hawali

616-62

15


www.americanradiohistory.com

New Products

Additional information on new products

covered in this section is available from the

manufacturers. Either circle the item's code

number on the Free Information Card

or write to the manufacturer at the
address given.

' Hand-Held
' 50-MHz Counter

The Continental Specialties “Mini-Max” is
a new hand-held automatic frequency
counter that can be battery powered with a
standard 9-V battery or, optionally, ac pow-

ered. It has a guaranteed minimum fre-
I quency range of from 1090 Hz to 50 MHz,
| with 100-Hz resolution throughout the en-
| tire range. There are no controls, only an
| on-off switch. The frequency is automati-
[ cally displayed directly on the counter's
0.1" (2.54-mm) magnified, six-decade dis-
play, with leading zeroes blanked out.
When the Mini-Max is first turned on, two
decimal points (one each for kilo- and me-
gahertz) come on in the display. It has a di-
ode-protected miniature phone-jack input
whose impedance is rated at 1 megohm. A
built-in crystal-controlled timebase oper-
ates at 3.58 MHz and has a claimed fre-
quency stability of 0.2 ppm/°C over a tem-
perature range of from 0° to 50° C. Dimen-
sions are 3" x 6" x 142", $89.95.

CIRCLE NO. 88 ON FREE INFORMATION CARD
,.—_ —

BGW Model 410
Power Amplifier

—

The Model 410 stereo power amplifier from
BGW uses a pair of 10 discrete LED “me-
ter” displays in place of the traditional ana-
log mechanical movements to indicate out-
put power. Rated at 200 watts continuous
| into 8 ohms, the amplifier's frequency re-
sponse rating is 3 Hz to 100,000 Hz +0/
-3 dB. THD and IM distortion are rated at
0.05% and 0.01%, respectively. Residual
hum and noise are rated at —110 dB. Input
sensitivity is 2 volts for 200 watts output.
The LED “meter” display is average re-
sponding; it has a three-position sensitivity
switch (—20, —10, and O dB). A four-posi-
tion speaker system selector switch with
20-ampere power-handling capability is
provided. $699.
CIRCLE NO. 89 ON FREE INFORMATION CARD

Vector Analog
Interface Board

A multifunction Analog Interface Board for
microcomputers, introduced by Vector
Graphic Inc., is for use with potentiome-
ters, joysticks, and voltage sources. An 8-
bit digital port with a latch strobe can func-

A
o

tion as a keyboard input port. Tone pulse
generators can also produce sounds for
games or keyboard audio feedback. Addi-
tional features include four A/D inputs and
MWRITE logic and a power-on jump fea-
ture for computers that lack a front panel.
$75, kit; $115, assembled.
CIRCLE NO 87 ON FREE INFORMATION CARD

Sansui Direct-Drive
Turntable

The latest direct-drive turntable from San-
sui, Model SR-333, is a two-speed manual
player with individual pitch-control adjust-
ments for each speed. The motor is a 20-
pole, 30-slot brushless type, with wow and
flutter rated by the manufacturer at less

WWW amernaaanadiohietary com

than 0.035%. Rumble is rated at —70 dB,
signal-to-noise ratio at better than 60 dB.
The arm is an S-shaped, counterbalanced
type. The SR-333 comes complete with
base and dustcover. it measures 188" W x
61/16"H x 14 11/16" D. (46 x 15.4 x 37.9
cm), and weighs 17.2 Ib (7.8 kg). $200.
CIRCLE NO 91 ON FREE INFORMATION CARD |

Mobile Antennas for
Japanese Cars |

A new series of pillar-mount AM/FM/CB
antennas, designed specifically to replace
existing AM/FM antennas on Datsun,
Toyota and Honda automobiles, has been
announced by Harada. Five models are
available: two each for Datsuns and Hon-
das, and one for Toyotas. The antennas
are top-loaded for CB, with specially de- |
signed cables and couplers to accommo-
date all three reception modes.
CIRCLE NO. 92 ON FREE INFORMATION CARD

Curtis Amateur
Radio Computer

A computerized Morse and Baudot code
operating system for the ham is available
from Curtis Electro Devices, Inc. Called the
System 4000, it is designed to receive, de-
code, and print (via CRT) Morse or five-
level Baudot TTY codes at rates of 10 to
100 wpm or 60 to 100 wpm. It also serves
as a keyboard or paddle with CRT display |
of the transmitted text. The Morse key-
board provides a 500-key buffer, eight pro-
grammable message memories, and two

(Continued on page 22)
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Why you should buy a digital
multimeter from the
leader in digital multimeters.

If you’re shopping for your first multi-
meter, or moving up to digital from
analog, there are a few things you
should know.

First, look at more than price. You'll
find, for instance, that the new Fluke
8020A DMM offers features you won’t
find on other DMMs at any price. And
it'sonly $169*

Second, quality pays. Fluke is recog-
nized as the leading maker of multi-
meters (among other things) with a
30-year heritage of quality, excellence
and value that pays off for you in the
8020A.

Third, don’t under-buy. You may think
that a precision 3%-digit digital multi-
meter is too much instrument for you
right now. But considering our rapidly
changing technology, you're going to
need digital yesterday.

If you’re just beginning,

Why not analog? Because the 8020A
has 0.25% dc accuracy, and that’s ten

times better than most analog meters.

Also, the 8020A’s digital performance
means things like 26 ranges and seven
functions. And the tougher your home
projects get, the more you need the
8020A’s full-range versatility and ac-
curacy. The 8020A has it; analog meters
don’t.

If you're a pro.

You already know Fluke. And you
probably own a benchtop-model multi-
meter.

Now consider the 8020A: smaller in
size, but just as big in capability. Like
2000-count resolution and high-low
power ohms. Autozero and autopolarity.
And the 8020A has 3-way protection
against overvoltage, overcurrent and
transients to 6000V!

Nanosiemens?
Conductance To Resistance Conversion
1 [ e e b Lk
e i
; 5=R%
1
=
[E 00 —
; |
3: 1000 ! {
| |
[
10,000 5
0.1 1 1 oo |
Conductance (AS) nunosiemens

Beginner or pro, you'll find the meter
you now have can’t measure nanosie-
mens. So what? With the 8020A con-
ductance function, you can measure
the equivalent of 10,000 megohms in
nanosiemens. Like capacitor, circuit
board and insulation leakage. And, you
can check transistor gain with a simple,
homemade adapter. Only with the 8020A,
a 13-oz. heavyweight that goes where
you go, with confidence.

What price to pay.

$169.*
Of course, you can pay more. Or less.
In fact, you could pay almost as much
for equally compact but more simplistic
meters, and get far less versatility. And,
the 8020A gives you the ‘plus’ of custom
CMOS LSI chip design, and a minimum
number of parts (47 in all). All parts
and service available at more than 100
Fluke service centers, worldwide. Guar-
anteed, for a full year.

Rugged. Reliable. Inexpensive to
own and to operate; a simple 9V battery
assures continuous use for up to 200
hours.

Where to buy.

Call (800) 426-0361 toll free. Give
us your chargecard number and we’ll
ship one to you the same day. Or, we’'ll
tell you the location of the closest
Fluke office or distributor for a per-
sonal hands-on feel for the best DMM
value going.

*U.S. price only

Fluke 8020A DMM for
Home Electronics Experts: $169

JUNE 1978

FLUKE
®

CIRCLE NO 62 ON FREE INFORMATION CARD
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NRI BRINGS “POWER-ON
TRAINING TO YOUR HOME...
FOR QUICKER, EASIER
LEARNING AND

FASTER EARNING

First and only school with designed-
for-learning Quadraphonic Audio Center
with four SP14 speaker systems. This
solid state SQ™ system is designed so
that you perform meaningful experiments
at every stage of assembly . . . for
thorough [ = rmwr =
training in audio
technology

“Trademark of CBS. Inc

You get trouble-shooting experience tfrom the chassis
up . . . with NRI's unique training equipment.

The "firsts" described here are typical of NRI's over 63
years of leadership in eiectronics home training. When
you enroll as an NRI student, you get the technical
knowledge and the priceless confidence of ‘*hands-on’’
experience sougnt by employers in communications, TV-
audio servicing, computers, and industrial and military
electronics. NRI training is designed for your education . . .
from the educator-acclaimed Achievement Kit sent the
day you enroll, to bite-size, well illustrated, easy-to-read
lessons programmed with designed-for-learning training
eqguipment.

NRI Firsts make learning at home fast and fascinating.
More than a million have come to NRI for home training.
Professional TV/Audio technicians who learned their
profession through home training rate NRI as first choice
by far, over any other school.

SEND FOR THE FREE FULL-COLOR CATALOG . . . for
full details on NRI home training. There is no obligation . . .
no salesman will call.

First with an electronics Discovery Lab™. This self-contained
advanced solid-state lab gives you fast, hands-on access to fully-
powered semiconductor circuitry NRI is the only school with all
these modern solid state o al

component experiments in:
bipolar and field effect
transistors, Zener diodes
hight-emitting diodes,
SCR's and
phototransistors

“McGraw Hill CEC

First and only school with
new Optical Transmission
System engineered to
allow you to analyze
digital and analog signal
transrission via light
beam. Systems you build
use LED and
phototransistor
technology, simulating
basic princCiples of laser
communications as used
in video disc home
entertainment systems.

WWW amerncaaradioRietery com

POPULAR ELECTRONICS



www.americanradiohistory.com

First and only school with
a portable CMOS digital
frequency counter
engineered by NRI to give
you experience in the
newest types of digital
systems coming into
expanded use in
consumer electronics.

First anc only school with designed-for-learning
25" cdiagonal solid state Color TV complete with
cabinet. This solid state set was designed by
NRI's own engineers from the chassis up so that
students can perform over 25 in-set experiments
during ceanstruction, including valuable
"Power-On'' trouble-shooting.

First and only school with
an Antenna Applica- >~ tions Lab
engineered to give you a thorough
understanding of practical communica-
tions antenna requirements. You assem-
ble and test several different types of
antennas and matching sections, meas-
uring gain and radiation patterns.

First and only school with a solid state
regulat=d power supply engineered by

First and only training with an actual
programmable digital computer to give
you the only home training in machine-
language programming . . . essential to
troubl2 shooting digital computers. Extra
Memcry Expansion Kit doubles memory
size fcr practice in advanced
programming techniques.

NRi to give you experience with modern
power supply designs; to give you a
premium power supply for your NRI
Transceiver, or to use in trouble-
shooting mobile equipment.

First and only school with designed-tor-
learning, 400-channel, digitally-
synthesized VHF Transceiver to give you
the only fully-up-to-date 2-meter
equipment for complete training in
commercial, amateur, and CB
communications. The design
incorporates circuitry and componerits
representative of the lates: state of the
art. Circuitry is on five plug-in circuit
cards to take full advantage of NRI
“'Power-On"" training.

If card is missing, write to:

McGraw Hill Continuing

N NRI Schools

w Education Center
C’}}- 3939 Wisconsin Ave.
l-n . Washington, D.C. 20016
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[ (Continued from page 16)
fixed message memories (CQ and ID). The

\ message memories are also available in
the paddle keyer mode. Code speeds are

| adjustable in one wpm increments from 10

| 1099 wpm. The System 4000 is designed

| to be added to the Processor Technology
SOL-20 p.C, but it can be adapted to any
S-100 bus, 8080-based n.C by adding ad-
ditional 170 patches to the video driver and
console keyboard. Address: Curtis Electro
Devices, Inc., Box 4090, Mountain View,
CA 94040.

_ S =

' Bearcat
Autoscan Monitor

The Electra Company's Bearcat 250 is a
new automatic scanning receiver that
monitors 50 channels, requires no crystals,
and features auto search and recall. The
synthesized scanner includes a nonvolatile
memory, five custom-designed chips, and
pushbutton programming for any frequen-
cy in five bands without the use of crystals.
The receiver can monitor low and high vhf
bands, the uhf band, the T band, and the 2-
meter (146 to 148 MHz) ham band. The 50
channels are arranged in banks of 10. This
| is said to be the first scanner to automati-
] cally search out and activate local public-

service frequencies, store them in memo-
ry, recall them on demand, and display the
active frequencies discovered and stored
during the search. It also contains a digital
clock that operates while the scanner is
performing other functions. A priority chan-
nel is built in. $399.95.

CIRCLE NO 93 ON FREE INFORMATION CARD

CCD Video
Camera Kit

A charge-coupled device (CCD) video
| camera kit is available from Solid State
Sales. The Model 202 camera can be used
for both visible-light and infrared viewing,

ers equipped with external circuits. It fea-
tures the Fairchild 202C (100 x 100 bit)
self-scanning CCD as the graphic pickup
| element. Among the advantages claimed
for the camera are: all clock voltages at a
\ fixed level to eliminate the need for adjust-

|
|
\ and for character recognition with comput-
1
|

22

—

—

ments; higher video output signal; simpli-
fied circuitry for easy assembly; and a two-
level TTL output for easy interfacing. All
components mount on two parallel boards.
The output signal is for display on an X-Y
oscilloscope. The camera kit comes with
all semiconductors, passive components,
boards, data sheets and diagrams, and an
8-mm lens. $349.
CIRCLE NO 3 ON FREE INFORMATION CARO

Mobile
Entertainment
Center With Clock

The Audiovox “Indasher” Model DGC-10
car stereo system contains an AM/stereo
FM receiver, cassette player, and full-time
clock (hours and minutes/day and date)
and timer. Frequencies on AM and FM,
time, and elapsed time are indicated by a
yellow 7-segment numeric display. A push-
button switch is provided for adjusting dis-

play intensity for daytime and nighttime
driving conditions. The receiver is rated to
deliver 10 watts rms and has 4- and 8-ohm
outputs. The receiver portion features
electronic AM/FM band selection, local/
distance switch, and stereo/mono selec-
tion. The cassette player has fast-forward/
eject/rewind lever and automatic eject
mechanism at end of tape play. The time is
continuously displayed until a station is
tuned. Five seconds after a station is
tuned, the disptay automatically switches
back to the time-display mode. $299.95.

CIRCLE NO 95 ON FREE INFORMATION CARD

Finco
Monitor Antennas

F
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Two new monitor antennas—one for pub-
lic-service bands and one for aircraft fre-
quencies—have been announced by Fin-
co. The SMA-1 Scanner Monitor Antenna
operates as a Y-wave dipole in the 30-50-
MHz lo-vhf band, as a 3/2-wave dipole in
the 148-174-MHz hi-vhi band, andas a “J"
stub in the 450-512-MHz uhf band. It is
also available as SMA-IWK, a window-
mounting kit with an 18’ cable. The air-
craft-monitor model AMA-3 is a half-wave,
omnidirectional  groundplane antenna
tuned for the 108-138-MHz aircraft band,
and is designed to mount on 14" masting
or standard 1" threaded water pipe (not in-
cluded).

CIRCLE NO. 96 ON FREE INFORMATION CARD

Underwater
Microphone/

Earphone

The Y2 Model lO-310is an underwater mi-
crophone rated by its manufacturer for
depths of up to 600 feet. It can also be
used as an earphone. Specifications are:
sensitivity, —85 dB re 1 V/microbar; imped-
ance, 2000 ohms at 1 kHz; electrical leak-
age resistance greater than 100 meg-
ohms; weight, 3/4 oz (23 g); size, 1.2" dia.
x 3/8" thick (3.0 x 1.0 cm). $16.95. Ad-
dress: Y-Square Associates, Inc. 2001 So.
Eastwood St., Unit “A", Santa Ana, CA
92705.

AM CB Base-Station
Transceiver

The Robyn Modet AM-500D AM CB base
station transceiver is rated to deliver 4
watts of output power with a 100% modula-
tion limit on alt 40 CB channels. It features
a large LED-type numeric channel indica-
tor, illuminated SWR and S/r-f meters, and
separate transmit (Tx) and receive (Rx) in-
dicators. Pushbutton switches control pa/
cB selection, ANL (automatic noise limiter)
in/out selection, and choice of internal or
external speaker. Separate rotary controls
are provided for adjusting VOLUME,
SQUELCH, RF GAIN, TONE, MIKE GAIN, and
SwR/caL. The dual conversion receiver is

(Continued on page 24)
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Radio Shack’s personal computer system?
This ad just might make you a believer.

TRS-80 “Breakthru’
¢ TRS-80 microcomputer

® 12" video display

® Professional keyboard
® Power supply

o Cassette tape recorder
® 4K RAM, Level-l BASIC
¢ 232-page manual

® 2 game cassettes

You can’t beat
the 4K system at

$599

...or the step-up
16K system at

$899

TRS-80 “Sweet 16”

® Above, except
includes 16K RAM

...or the fast
4K/printer system at

$1198

TRS-80 “Educator”

e Above, except
includes 4K RAM and
screen printer

...or the Level-ill
16K/printer/disk
system at

$2385

TRS-80 “Professional”
® Above, except

= includes 16K RAM,

' disk drive, expansion

. interface, and

Level-ll BASIC

So how are you gonna heat the system that
does this much for this little? No way!

... The amazing new
32K/Level-ll/2-disk/
line printer system at

33874

Get details and order now at Radio Shack stores and deale"s in the USA, Carada. UK, Australia, Belgium, Holland, France, Japan.
Write Radio Shack, Division of Tandy Corporation, Dept. C-008, 1400 One Tandy Cen‘er, Fort Worth, Texas 76102. Ask for Catalog TRS-80.

Radioe fhaek

The biggest name .n little computers

TRS-80 “Business”
e Above, except
includes 32K RAM,
line printer,
and two disk drives

JUNE 1978 23
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(BAudio Discount
WAREHOUSE SALES
DIRECT TO PUBLIC

“HOT STUFF”

CALL TOLL FREE
800-631-2175

FOl ORDIRS & PRIE QUOTE

LARGEST SELECTION
LOWEST PRICED ANYWHERE

RECEIVERS TURNTABLES TUNERS
SPEAKERS CHANGERS CARTRIDGES
TAPE DECKS AMPURERS HEADPHONES
PRE-AMPS COMPACTS CAR AUDIOS

ALL COMPONENTS
SHIPPED IMMEDIATELY
IN FACTORY SEALED CARTONS

WITH FULL MANUFACTURERS
WARANTEE

WPIONEER

a———. .
I Takoand

RT 707 3MOTOR 4 HEAD AUTO-
REVERSE STEREO TAPE DECK ‘'
TR 7%". 3% LIST $575 00

TEAC.
A-103 siereo casserre 165

Deck with Dolby System

Base. Dust Cover

HD400.......... RO, ¥ £ - ¥
HD414..

Can of 10 — $28.
Avilyn has greater sensitivity than even the bes!
chrome tape, especially in the low and middle
range, it performs with less distortion

CALL TODAY
TOLL FREE

800-631-2175

MASTER CHARGE/BANKAMERICARD
HONORED ON PHONE ORDERS

175 MONMOUTH RD.
W. LONG BRANCH, N.J. 07764

201-229-3300

‘IIII@I'""-"‘“"IIIII

CIRCLE NO 4 DN FREE INFORMATION CARD
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rated at: 0.5 pV sensitivity, 60 dB minimum
adjacent-channel rejection, 50 dB or more
image rejection, and 3.5 watts audio output
power. The transceiver can be powered
from the ac power line or a 12-volt dc
source. Size is 13"W x 1144"D x 5"H (33
x 29.2 x 12.7 cm) and weight is 11 |b (5

kg). $189.95.
CIRCLE NO. 97 ON FREE INFORMATION CARD

The IET DM-45 is an auto-ranging, auto-
polarity 3'4-digit multimeter of pocket size.
It measures ac and dc voltages from 1 mV
to 999 V, ac and dc current from 1 mAto 2
A, and resistance from 1 to 999,000 ohms.
Input impedance is 1000 megohms in the
1-volt range and 10 megohms in other
ranges. Basic accuracy is specified as
0.2%, +1 digit. RANGE HOLD and READING
HOLD switch positions enable the user to
lock into any range to store any reading on
the display. Dimensions are 5.6 x 3 x 1.6
in. (14.2x 7.6 x 4.1 cm); weight is 10 oz. In-
cludes rechargeable batteries and ac
adapter/charger. $159.
CIRCLE NO 98 ON FREE INFORMATION CARD

KLH Car Speaker

The KLH Model 693DMSC is a 3-way,
coaxial speaker designed for automotive
use. Its woofer is 6 X 9 in., with a 30-0z
magnet. The midrange is a dome type cov-
ering the range from 1 to 4 kHz. The tweet-
er is a samarium-cobalt type which, ac-
cording to the manufacturer, “functions like
an electrostatic unit without electrostatic

limitations."
CIRCLE NO. 99 ON FREE INFORMATION CARD

GC Nibbling Tool

A hand-operated nibbling tool for cutting
sheet metal and plastic has been intro-
duced by GC Electronics. The tool can cut
a hole of virtually any shape in steel up to
18-ga., or in copper, aluminum or plastic
up to 1/16" (1.6 mm) thick. A 3/8" (8.5 mm)
starting hole is required for inside cuts.

CIRCLE NO 10 ON FREE INFORMATION CARD
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New Literature

SYLVANIA SEMICONDUCTOR GUIDE

GTE Sylvania has announced availability of
| the 1978 ECG Semiconductor Master Re-
| placement Guide. This catalog ($2.95) lists

over 137,000 industry part numbers cross-

referenced to the Sylvania ECG semiconduc-
| tor line. A wide assortment of domestic and
| imported replacement solid-state devices is
presented for entertainment, commercial,
| and industrial/MRO applications. Aiso includ-
ed in this publication are outline drawings, cir-
cuit diagrams and technical descriptions of
transistors, diodes, rectifiers, SCR's, Triac's,
and others. Address: GTE Marketing Serv-
ices Center, 70 Empire Dr., West Seneca, NY
14224,

H-P CALCULATOR BROCHURE

A new, six-page brochure from the Hewlett-
Packard Company describes the HP-19C
and the HP-29C keystroke programmable
advanced scientific calculators that feature
98 fully merged program steps, continuous
memory, fuli editing and storage functions
and 30 data registers. The HP-19C has a
built-in thermal printer. included in the bro-
chure are sections describing the advanced
programming features of the two calcula-
tors—including branching, subroutines, in-
direct control functions, and editing—a sum-
mary of keyboard features, and physical
specifications. Address: Hewlett-Packard
Company, 1507 Page Mill Rd., Palo Alto, CA
94304.

EXACT INSTRUMENT CATALOG

Exact Electronics, Inc., has released a 66-
page catalog containing specifications for
each frequency synthesizer and function/
waveform generator in its product line. A
comparison chart simplifies instrument selec-
tion. Address: Exact Electronics Inc., Box
160, Hillsboro, OR 97123.

B&F SURPLUS ELECTRONICS CATALOG

| The 32-page “Clean-Sweep-Sale" catalog
available from B&F Enterprises features
speaker kits, surplus |I/0O terminals, a 16-watt
stereo amplifier kit, regulated 10-30V 5A
power supply kit, plus surplus bargains for
the hobbyist and engineer. Photos and dia-
| grams are also included. Address: B&F En-
| terprises, 119 Foster St., Peabody, MA

___| 01960.
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READY for BUSINESS

We've got it all together—the cost effectiveness and reliability of our 6800 computer system
with a high capacity 1.2 megabyte floppy disk system. . .PLUS—an outstanding new DOS
and file management system.

1 MEGABYTE DISK SYSTEM type controller and double sided disks give the

DMAF 1 introduces a new level of capability to system speed of data transfer unobtainable with
small computer systems. This disk system fea- smaller drives.

tures two standard size floppy disk drives using
the new double sided disk and two heads per
drive. Usable storage space of over 600 kilobytes
per drive, giving a total of over 1.0 megabyte of
storage on line at all times. Ideal for small busi- disk operating system and file management sys-
ness applications, or for personal “‘super’’ sys- tem is called FLEX. It is one of the most flex-
e ible and complete DOS'’s available for small sys-

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

No one can match the variety of compatible

OPERATING SYSTEM
To compliment this outstanding hardware we
are supplying equally superior software. The

DMA CONTROLLER peripherals offered by Southwest Technical
The controller occupies one main memory slot Products for the SS-50 bus and the 6800 com-
in an SS-60 bus and uses the Motorola MC-6844 puter system. Now more than ever there is no
DMA controller. The combination of a DMA reason to settle for less.

DMAF1 Disk System (assembled) . . ... ... i $2,095.00
DMAF1 Disk System (Kit). .. .. ... o i e it $2,000.00
68/2 Computer with 40K of memory (assembled) .............. ... ... ... $1,195.0C

SOUTHWEST TECHNICAL PRODUCTS CORPORATION
219 W. RHAPSODY
SAN ANTONIO, TEXAS 78216

CIACLE NO 53 ON FREE INFORMATION CARD
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" Stereo Scene

FOR THE RECORD-—II

VERY couple of years the engineer-

ing department at Shure Brothers
mounts a day-long technical seminar for
interested members of the audio press.
Invariably these seminars are events,
not only because they generally herald
the unveiling of an important new prod-
uct, but especially because they bring to
light research conducted by the compa-
ny over the intervening period.

A word about the nature of this re-
search is in order before we go any fur-
ther. There now exists a considerable
body of literature on the subject of rec-
ord playing, attempting to deal with such
matters as tracing distortion, record and
stylus wear, mass-compliance consider-
ations in negotiating modulations
scribed on a vinyl surface, etc. As a re-
sult, the mechanics of record playing
have become well enough understood
to make it obvious that they are not very
well understood at all. Probably what is
most lacking is the solid underpinnings
of empirical data to support the theoreti-
cal conclusions that have been offered.
Records differ, one from another, in a
surprising number of crucial ways; so do
phono cartridges, given the inevitable
vagaries of assembling a tiny and com-
plex electromechanical device that can
be sold at an affordable price. This
raises the problem of accumulating
enough experimental evidence to be
statistically significant—a problem that
Shure has been attacking for some
years. The company does not claim to
be even close to the ultimate answers,
but what it has discovered from playing
a great number of records a great num-
ber of times with a variety of pickups
adds up to a unique body of data.

At the latest seminar, Shure engi-
neers told a somewhat bemused audi-
ence of audio writers that: (1) electro-
static charges on record surfaces can
have pernicious effects on record-player
performance, not the least of them being
alterations of tracking force of up to 3/8
gram; (2) that mechanical damping,
properly applied, is of benefit when play-

26

By Ralph Hodges

ing the (warped) records available in the
real world; that cartridge vertical tracking
angle is still a matter of serious concem,
although the effects of minor errors (a
degree or so) continue to defy objective
and subjective analysis; (4) that time-
domain distortions such as warp wow
are gaining further recognition as major
fauits in record-player performance; and
(5) that record and stylus wear, subjects
of profound mysteriousness, can be tied
down to a few more generalizations.

Getting Static. Shure finds that your
typical phonograph record can accumu-
late a static charge (negative) of up to
30,000 volts. Above that point the break-
down potential of the surrounding air is
reached and static charges are carried
off. Surprisingly, the actual business of
playing the record does not seem to
contribute significantly to the charge.
Removing the record from its protective
sleeve appears to be the major culprit.
Because vinyl is an effective insulator,
these static charges tend to be local,
cropping up in distinct patches where
(presumably) the record surface has
been in intimate sliding contact with the
interior of the sleeve. Therefore, al-
though the record will exhibit a measur-
able and fairly constant “macrofield”
from some distance away, the pickup
will pass through a series of “micro-
fields” as it negotiates each revolution of
the record. The magnetic attraction
these fields exert will pull the cartridge to
the record, compressing the stylus as-
sembly and giving rise to—of all
things—a warp-wow effect. Shure’s
Roger Anderson demonstrated this by
first playing a discharged record with
steady test tones (fine) and then after
scrubbing a small section of the record
with a popular record-cleaning appli-
ance (not so fine). A distinct warble in
pitch was heard with every rotation.
The conclusion to be drawn is that the
patchy occurrences of static charge on
the record can have enough influence
on the tonearm/cartridge combination to

WWW amerazanadiohistary com

significantly alter (or wobble) the track-
ing force. Evidently the effect is quite
significant when the tracking force is as
low as 1 gram. In fact, Shure’s measure-
ments of the variations are in large part
based on differences in tracking ability
of the cartridge when the static charge
(and hence the mutual attraction of disc
and pickun) is increased.

No indictment of record-cleaning de-
vices was intended by this demonstra-
tion. In fact, Shure generally approves of
them. However, discharging or neutral-
izing the record before it is played is ob-
vlously advisable. Its close proximity to
the turntable piatter (if metallic) will obvi-
ously help somewhat, as will the use of
anti-static “pistols” available from a
number of manufacturers. But a better
way is probably afforded by the disc-
tracking record cleaners with conductive
(and grounded) bristles.

Getting Damped. The application of
mechanical damping to the typical
record-playing system is likely to be
beneficial, Shure has decided, as long
as the damping is applied at the proper
place and in the proper amount. The
proper place is said to be as near the
stylus as possible, and the proper
amount will of course depend on the
characteristics of the cartridge and the
effective mass of the tonearm structure,
assuming negligible bearing friction. The
effects of properly applied damping (with
the Shure/SME 3009 tonearm) can be
seen in Fig. 1. The damping mechanism
being used is an integral part of a new
Shure cartridge model (of which more a
bit later), and its contribution is said to
be a hefty reduction of output at the in-
frasonic tonearm/cartridge resonance.
What does this reduction mean in a
practical sense? There are several inter-
dependent ways of looking at it. Accord-
ing to Shure spokesmen: (1) There is
much less infrasonic energy reaching
the amplifier and loudspeakers, which
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Fig. 1. Curve show effects
of use of dynamic stabilizer,
as measured by Shure.
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“The Sansui AU-717 is a superb amplifier.
We like it with no ifs,ands,or buts.’ guiian Hirsch
It offers “as much circuitry sophistication
and control flexibility as any two-piece

amplifying system?”’

(Len Feldman)

Everyone says great things about
the new Sansui AU-717, but the
experts say it best.

The Sansui AU-717 DC irtegrated amplifier is "Sansui’s
finest .... It incorporates a wully direct-coupled power
amplifier section whose frequency response varies less
than +0, —3dB from OHz (D.C.) o 200 kHz. The amplifier's
power rating is 85 watts per chaninel (min, RMS) from 20 to
20,000Hz into 8-ohm loads, with less than 0.025 per cent
total harmonic distortion ..... If any amplifier is free of
Transient Inftermodulation Distortion (TIM) or any other
slew-rate induced distortion, it is this one ....The slew rate
... was the fastest we have measured on any amplifier, an
impressive 60 V/usec.

"The preamplifier section of the AU-717 .... has very
impressive L , T -
specifications P
for frequency
response,
equalization
accuracy, and
noise levels...The
AU-717 has dual
power supplies,
including
separate power
transformers, for its
two channels ...
[and] exceptionally comprehensive tape-recording and
monitoring facilities .... Good human engineering ...
separates this unit from some otherwise fine products....

“The Sansui AU-717 is a superb amplifier. We like it with

Julian D. Hirsch. Contributing Editor Stereo Review

no ifs, ands, or buts.” [Reprinted in part from Julian Hirsch's
test report in Stereo Review, February,1978.]

"One clear advantage of DC design is apparent. Even
at the low 20Hz extreme, the amplifier delivers a full 92
watts — the same value obtained for midfrequency

: o e power —
| compared with its
85 watt rating into
& ohms....

*The
equalization
characteristic of
the preamplifier
was one of the
0 p most precise we
: } T A kave ever
Leonard Feldman,Contributing Editor Radio-Electronics measured, with

the deviation from
the standard RIAA playback curve never exceeding
more than 01dB.......

“Sansui claims that this unit has reduced transient
intermodulation distortion — a direct result of the DC
design, and, indeed, the model AU-717 delivered sound
as transparent and clean as any we have heard from an
integrated amplifier....

... worth serious consideration — even by those who
prefer separate amplifiers and preamplifiers.” [Reprinted
in part from Len Feldman’s test report in
Radio-Electronics, January,1978.]

Listen to the superb sound of the Sansui AU-717 at your

Sansui dealer today. And be sure to ask him for ¢
demonstration of the matching TU-717 super- funer.

SANSUI ELECTRONICS CORP.

Wocdside, New York 11377 « Gardena. California 90247 « SANSUI ELECTRIC CO., LTD., Tokyo. Japan
SANSUI AUDIO EUROPE S.A.. Antwerp, Belgium « In Canada- Etectronic Distributors
CIRCLE NO 43 ON FREE INFORMATION CARD

JUNE 1978

27

WWW amerazanadiohistary com


www.americanradiohistory.com

+120%

w 9
o +70%
r
=]
Wi
Lo
—Z
23
34
:E +20%
‘”5 +10% = 1
o Wl
ws 100 %
ga e . - n 1 e
wiy LA t [ it s | o
= s
s % : o &
| \f% I &t
w P! |
= U |
a o |
o
' . %
» e
. e
| ot
. |
| Y @!
J. | | e | % - |
3 2 1.5 1.0 075

STYLUS FORCE (GRAMS)

Fig. 2. Shure’s studies suggest that stylus forces
of 1.5 grams are best for reduced stylus wear.

means much less effort on their part in
attempting to reproduce something that
is musically inconsequential. (2) There
is, by inference, much less stylus motion
at these infrasonic frequencies, which
means that the musical information on
the record won't be frequency-modulat-
ed by warps and ripples in the record
surface to as great a degree as hereto-
fore. (3) There is an improvement in
tracking ability at infrasonic frequencies.
According to Shure, tracking ability is di-
rectly related to stylus force, and is
therefore a commodity that can be used
up cumulatively (just as your telephone
bill reduces the resources you have to
pay your gas and electric bill). Thus an
improvement in tracking ability at infra-
sonic frequencies (present on most rec-
ords, which are inevitably far from per-
fectly flat) means more tracking ability
left over for the musical information on
the disc.

Getting Worn. The perennial ques-
tions of consumers as to how long their
styli or their records can be expected to
last remain unanswered. However,
there are some general conclusions that
can be drawn at this time. (1) According
to Shure, stylus wear is closely related
to tracking force, no matter what the
configuration of the stylus (conical, ellip-
tical, Shibata, etc.). The bar graph in Fig.
2 illustrates this, and shows why Shure
recommends a maximum of 1.5 grams
on tracking force. (2) Playing the same
record over and over for a given number
of hours is likely to result in more stylus

28

wear than playing different records for a
comparable length of time. The reason
for this seems to be a build-up of abra-
sive agents in the record groove—in
particular, diamond dust from the stylus
which has become embedded in the
groove during previous plays. (3) A cer-
tain amount of wear is inevitable on
present-day records when played with
present-day cartridges. Even after the
first play, sophisticated instruments can
detect a shallow trough gouged by the
stylus upon the groove walls. To a cer-
tain extent this is beneficial; the smooth-
ing of the groove-wall surface improves
the signal-to-noise ratio. But after this
burnishing of the groove has taken
place, any further alteration of its shape
is likely to be detrimental.

An interesting sidelight: Shure's ex-
perimental results indicate that, on rec-
ords with simple sine-wave test tones,
the wearing process can actually reduce
the level of harmonic-distortion products
by as much as 66 percent.

Getting a New Cartridge. The new
top-of-line Shure phono pickup, the V15
Type 1V, is of course an attempt to cope
with all the newly documented phe-
nomena discussed above. Like its pre-
decessors it has a flip-down stylus guard
that remains as functional as ever. But
the stylus guard has grown a little beard
of conductive carbon-fiber bristles that
draw off static charges from the record
surface. It is also supported by a pair of
vicous-damped pivots that make it an ef-
fective damping mechanism for the arm-

WWW amerazanadiohistary com

cartridge resonance. And finally, the lit-
tle beard is an effective record cleaner,
although that is a secondary function
and no substitute for a thorough clean-
ing of the record before any attempt to
play it. {(See Hirsch-Houck’s test report
on the new V15, this issue.)

All in all, the conclusions drawn by
Shure’s research are highly provocative.

On Another Front. Stanton’s remark-
able stylus for playing record stampers
(Fig. 3) has been fairly well publicized in
recent months. It solves—or at least
comes as close as possible to solv-
ing—a weighty problem on the mind of
every record manufacturer: How can |
tell whether the molding parts (the
stampers) for my record are any good
before going to the expense of having
them clamped into a press to produce a
few test pressings? Because itis a mold,
the nickel stamper has ridges instead of
grooves, and anything intended to play
these ridges must straddle a peak in-
stead of plumbing a depression. The il-
lustration explains much better than
words could how the Stanton special-
application stylus accomplishes its task,
but there’s another side to the story
aswell.

According to Stanton, the stamper-
playing stylus has turned out to be a re-
markably good tip for the reproduction of
78-rpm records. No explanation has yet
been given for this, other than the fact
that the stylus’s outer dimensions are
appropriate for the wider grooves on 78-
rpm records (as are, indeed, the dimen-
sions of tips sold especially for 78-rpm
reproduction). Pending a thorough ex-
amination of exactly what is going on,
Stanton may decide to offer the stylus to
consumers (it fits the cartridge bodies
for the 681 and 680 model series). A
consumer price schedule has not yet
been created, however. o

Fig. 3. Special Stanton stylus
plays ridges on metal stampers
with a two-point configuration.
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(Parametric Equalizers by SAE)

SAE has long been involved in the field of " With this unique flexibility, any problem
tone equalization. From our pioneering can be overcome precisely, and any effect
efforts in variable turn aver tone controls to created precisely. '

our more recent advancements in graphic

equalizers, we have continually searched for

:::ed:‘evta(:)‘;i‘: r%?-;;ﬂ:}’:ie;fnoitr:iz::?e or overcome any listening problems that
: you are faced with. Whether you need a

atnhne;,v powe:ft.xl E’,OI T. toneNequahzatlllon N third octave notch filter, tailored bandwidth
SACaREItIEaULRG IO Youheve to resurrect a vocalist, or a tailored cut to

the power of precise control. bury an overbearing bass, the control

With either of these equalizers, you have the
power to correct any listening environment

Our 2800 Dual Four-Band and 1800 Dual flexibility of Parametric Equalizers can fill
Two-Band Parametrics offer you controls these needs and many more. And of course,
that not only cut and boost, but also vary the as with all SAE products, they offer the
bandwidth and tune the center frequency highest in sonic performance and quality
of any segment of the audio range. of construction.
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ABOUT four years ago, the first consumer-model
FM tuner with selectable i-f bandwidths (the Ya-
maha CT-7000) made its appearance. In a tuner sell-
ing for some $1200, one would expect features not
found on more mundane products, and the provision
for wide and narrow i-f bandwidths seemed to be per-
fectly reasonable for a pace-setting product. Competi-
tion being what it is, other tuners have since joined
the “wide/narrow"” fraternity. The Nikko Gamma I.
reviewed this month, is a good example, and its $300
price brings this feature within the reach of almost
every audiophile.

If it were possible to make ideally shaped i-f filters,
there would be no need to offer a choice of band-
widths. It is necessary to accept a bandwidth of at
least 150 kHz (and undesirable to have it wider than
200 kHz) if a tuner is to receive undistorted programs
from any station in an alternate-channel relationship
to any other station {a *‘worst case’’ example).

Practical filters do not have flat tops or infinitely
steep rejection slopes. At least as important as the
amplitude response of a filter is its phase response.
Group delay distortion can cause different sideband
frequencies to pass through the filter in different time
relationships, resulting in severe distortion and loss
of stereo separation. Generally, it is necessary to com-
promise filter design to obtain satisfactory phase and
amplitude characteristics.

If a tuner has a single i-f bandwidth, it thus repre-
sents a compromise between selectivity and distor-
tion (as well as stereo channel separation, to some de-
gree). The fact that some tuners achieve very re-
spectable performance in all categories with a single
filter system is a testimonial to the care and expertise
that went into their design. However, if one wishes to
obtain the best of both worlds (high selectivity and
low distortion) from an FM tuner, it is necessary to
have two i-f bandwidths available. Sometimes, as in
the case of the Yamaha CT-7000, the two are obtained
from entirely different i-f amplifiers, each designed
for optimum performance. It is also possible to
switch filters, using most of the i-f amplifier compo-
nents in common with both modes of operation.
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HOW NECESSARY IS
SELECTABLE I-F BANDWIDTH
IN AN FM TUNER?

To illustrate the advantages of a dual bandwidth
system, consider some typical selectivity values (al-
ternate channel) for single bandwidth tuners. A fairly
good tuner might have an IHF selectivity rating of 60
to 70 dB, combined with a stereo harmonic distortion
of perhaps 0.15 t0 0.2%. These are certainly very ade-
quate performance figures for most people, especially
since they are obtainable in some rather moderate-
priced tuners and receivers.

Suppose, however, that one is in the unfortunate
position of living near a fairly strong station that
broadcasts rock music 24 hours a day, while the near-
est classical is 50 miles away and only 400 kHz from
the local transmitter (rock enthusiasts can feel free to
interchange the programming of the two stations!).
Assuming that one's tuner front end does not over-
load from the local signal, which is another matter
entirely, it is likely that you will need all the selectiv-
ity you can get. A more expensive tuner might im-
prove the selectivity rating to 80 or even 90 dB with-
out serious compromise in distortion or other factors.
To get more than about 90 dB selectivity (100 dB or
even more is possible), a tuner with a super-narrow
i-f filter is required. The distortion and channel sepa-
ration of your favorite classical station may be im-
paired, but probably not enough to be objectionable.
The alternative might possibly be not receiving the
station at all!

Now suppose your second favorite station is fairly
close to your location, quite strong, and transmits
very-high-quality programs. Being a purist, you may
not wish to settle for “only’” 25 to 30 dB of channel
separation, though it might be sufficient. It is possi-
ble to “‘eat one’s cake and have it, too’” with a tuner
having switchable i-f bandwidths. For the “‘easy’’ lis-
tening situation, the wide bandwidth may reduce
stereo distortion to well below 0.1% and increase
channel separation to 45 dB or even more. The sacri-
fice is in selectivity, which may be as low as 20 or 25
dB. But, if the station is in the clear, that will pose no
problems. I have found no trouble when listening to
most stations in the spectrally crowded New York
area with a tuner having that order of selectivity.

POPULAR ELECTRONICS
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Better stereo records are the result
of better playback pick-ups

. EXPANDED
~ CONTACT AREA

'

B
i

&

[ H 4 2
® Stanton Magnetics, Inc., 1977 Scanning Electron Beam Microscope photo of Stereohedron Stylus;
2000 times magnitication. Brackets point out wider comtact area.

Enter the New Professional
Calibration Standard,Stanton’s 881$

The recording engineer can only produce a product as goad as his
ability to analyze it. Such analysis is best accomplished through the use
of a playback pick-up. Hence, better records are the result of better
playback pick-up. Naturally, a calibrated pick-up is essential.

There is an additional dimension to Stanton's new Professional Cali-
ibration Standard cartridges. They are designed for maximurn record
protection. This requires a brand new tip shape, the Sterechedron®,
which was developed for not only better sound characteristics but also
the gentlest possible treatment of the record groove. This cartridge pos-
sesses a revolutionary new magnet made of an exotic rare earth com-
pound which, because of its enormous power,is
far smaller than ordinary magnets.

Stanton guarantees each 881S to meet the
specifications within exacting limits. The most
: meaningful warranty possible, individual calibra-
Mike Reese cf the famouMatenno Lab |Los Angeles tienicsl Jeslis Come pagies wijly -eaCh Vg
says: “While maintzining the Calibration Standard, the 8818 W.hether O SRR InVOI.VeS recording, bro‘?d‘
sets new levels for fracking and nigh frequency response. it's ~ Casting or home entertainment, your choice
an audible improvement. We use the 881S exclusively for ~ Should be the choice of the professionals. .. the =
calibration ana evaluation in our operation” STANTON 881S. STANTON

For further information write o Stanton Magnetics, Terminal Drive, Plainview, New York 11803
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I have been asked if one can determine just how
much selectivity is needed in any given situation so
that one can decide whether or not a more selective
tuner is required, or if a wider bandwidth will suf-
fice. Unfortunatelv, no firm answer can be given to
that question. There are too manv variables involved.
About all that can be said with certainty is that, if vou
experience interference from alternate channel sta-
tions (400 kHz spacing) in the form of a program
breaking through on to another station, vou need
more selectivitv! Whether a specific degree of selec-
tivity is adequate for yvour needs is impossible to say.
Sometimes the trouble can be cured without involv-
ing the tuner. If the two stations concerned are not in
the same direction from vour location, a good direc-
tional antenna can sometimes be used to correct the
problem. Such an antenna can reduce the level of the

stronger signal bv a greater amount than it reduces
the level of the weaker one; this alone can sometimes
eliminate the interference.

I have this situation in my own home, where one
tuner suffers badly from interference by an alternate
channel station, vet others (on different antennas) are
completely free of the problem. Moving the offending
tuner to another part of the house. on a different an-
tenna, corrected the problem. If [ were to insist on lis-
tening at the original location to those stations. a bet-
ter tuner would certainly be the answer.

So. to answer the question posed by the title, a
choice of i-f bandwidths is a nicety for most people,
but a necessity for others. At prices over $1000, most
of us can do without it very well. But at $300. it be-
comes one of the more attractive and useful features
to look for when buying a tuner.

=

NIKKO GAMMA | STEREO FM TUNER
Features wide und narrow i-f bandwidths.

AdAia 1

MNIKKE et otde i

In spite of its com-
pact dimensions,
the Gamma | FM
tuner from Nikko
has a full comple-
ment of operating features and controls.
Topping the list is the tuner’s selectable

HIRSCH-
HOUCK

The Nikko Gamma | is one of the
small, but growing number of FM tuners
that offer a choice of wide or narrow i-f
bandwidths. This is done by using two
separate i-f amplifiers between the mixer
output and the limiter output. Both are
driven simultaneously from the mixer,
through FET stages that isolate them
from each other. Their outputs are also
joined, but through diodes that can be
switched from conducting to nonconduct-
ing states by a dc control voltage,
through the switch used for WIDE/NAR-
ROW bandwidth selection.

The common terminal of the output
coupling diodes goes to an IC amplifier/
limiter stage that also provides signal-
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i-f bandwidth that allows the user to
trade capture ratio and selectivity for
greater channel separation and lower
distortion. Other features included are:
switchable 25/75-ps deemphasis, FM
detector output, oscilloscope outputs
that provide a multipath display, and

Product Focus

strength and channel-center tuning indi-
cations on the meters on the front panel,
interstation noise muting, and some of
the multipath information to the jacks in
the rear of the tuner, for viewing on an
external oscilloscope. According to the
schematic, the comprehensive i-f IC
stage also includes a quadrature detec-
tor, which apparently supplies only the
tuning signal to the center-channel me-
ter. A separate IC limiter and a ratio de-
tector are actually used to derive the au-
dio signal, presumably because of the
lower distortion resulting from a separate
optimized detector circuit.

In the selective i-f system, the narrow-
band ampilifier consists of four pairs of

WWW amerazanadiohistary com

both fixed and variable level audio signal
outputs.

The tuner has a 19” (48.3-cm) wide
front panel, which makes it rack-mount-
able, although its 2V5" (6.4-cm) height
does not conform with EIA standards for
rack-panel heights. Depth is 9" (23 cm).

ceramic filters, with gain supplied by
three IC stages, in a conventional con-
figuration. The wide-band amplifier con-
sists of two IC stages and two filters. One
filter is a relatively large, cased unit iden-
tified as a "phase linear filter” (there are
no visible clues as to its internal con-
struction), while the other is a ceramic fil-
ter that, judging from its size, is rather
more complex than the ceramic i-f filters
used in most FM tuners (and in the nar-
row-band amplifier of the Gamma l). The
special qualities of these filters presum-
ably lie in their combination of wide band-
width and linear phase shift, both of
which are required for low-distortion
stereo FM performance.

POPULAR ELECTRONICS
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PERFORMANCE SPECIFICATIONS

Specification

Usable sensitivity (mono)

Rated

10.3dBf, 1.8 pV

Measured

14 dBf, 2.7 pV

50-dB quieting sensitivity

Mono 14dBf, 2.7 wV ]16.5dBf, 3.7 Vv
Stereo 34 dBf, 28 wV  |38.6 dBf, 47 pV
S/N at 65 dBf
Mono 78 dB 68.5dB
Stereo 75dB 67.5dB
Hum
(re: 100% modulation) NA —65dB
THD at 65 dBf
Mono:
Wide 0.04% 0.057%
Narrow 0.08% 0.155%
Stereo:
Wide 0.06% 0.044%
Narrow 0.2% 0.47%
Frequency response
(30-15,000 Hz) +0.4/-08dB |+0.9/-0.8dB
Capture ratio
Wide 1.0dB 1.0dB
Narrow 1.5dB 2.0dB
Alternate-channel selectivity
Wide 35dB 39.8dB
Narrow 80dB 81dB
Adjacent-channel selectivity
Wide NA 49d8B
Narrow NA 9.9dB
Spurious-response
suppression 110dB NA
Image-response ratio 110dB greater than
106 dB
I-f response ratio 110dB NA
AM suppression 60 dB 70 dB
Stereo separation at 1000 Hz
Wide 55 dB 46.5dB
Narrow 45 dB 54 dB
Stereo separation (50-10,000 Hz)
Wide 35dB 31dB
Narrow 32dB 31dB
Subcarrier product
rejection 65dB 98dB
Muting threshold 10dBf, 1.7 uV | 19.8dBf, 5 uV
Output level
at 1000 Hz (varies) 1.3 V maximum| 1.45 V maximum
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It weighs 12.1 Ib (5.5 kg). Its nationally
advertised value is $350.

General Description. As is the case
with some other tuners and receivers we
have seen, the Gamma I's stereo/mono
selector and muting circuit activator are
combined in a single control. Hence,
muting can be employed only in the au-
tomatic stereo mode. (Of course, mono
signals will be heard perfectly well in this
mode.) For reception of weak signals
where it is necessary to disable the mut-
ing, the tuner operates in the mono
mode; a stereo signal would not be lis-
tenable under these conditions.

The panel dimensions of the tuner
allow only a single row of controls to be
used, with the dial window occupying
about half of the panel width. The cali-
bration marks on the tuning scales are
linearly distributed. Actual tuning is by a
very smooth flywheel mechanism that is
noteworthy considering that the internal
height of the tuner does not permit the
use of a large-diameter flywheel.

The two meters indicate relative sig-
nal strength and center-channel tuning.

in addition to the large TUNING and
OUTPUT LEVEL control knobs and a tog-
gle-type POWER switch, there are three
pushbutton switches on the front panel
of the tuner. The buttons are for select-
ing WIDE of NARROW IF BAND, switching
in and out the HI-BLEND circuit, and for
selecting STEREO or MONO MODE of op-
eration. LED's located just above each
button come on when the various func-
tions are activated. Another LED inside
the dial window comes on when a stereo
signali is received.

User Comment. The Gamma | can
fairly be described as a no-frills “super
tuner.” We base this description on the
fact that the Gamma | has exceptionally
high interference rejection and sensitiv-
ity, distortion that is lower than the resid-
ual levels of the finest signal genera-
tors, flat frequency response, and stereo
channei separation that is far greater
than that of any broadcast station. In
fact, only the S/N performance and
residual hum (both of which were quite
satisfactory but not exceptional) prevent
the Gamma | from rivalling the perfor-
mance of some tuners that cost several
times this tuner’s price. It should also be
noted that although the measured sensi-
tivity of our test tuner fell a couple of
decibels short of its published ratings, it
still had far more sensitivity than most
people will ever need.

That such a high level of performance
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is available for its stated price and in
such a compact component is testimony
to the state of modern technology and a
tribute to Nikko's designers, who appear
to have resisted the temptation to dilute
their efforts with marginal or purely cos-
metic features. Nothing that could con-
tribute to the useful performance of the
Gamma | has been omitted.

We preferred to use the tuner in its
wide-band mode, which reduces the dis-
tortion to well below the rated capabili-
ties of our Sound Technology signal
generator. The Gamma | retained
enough selectivity in this mode to let it
be used without difficulty on the crowded
FM band in the New York metropolitan
area. Perhaps the most surprising test
result was the 19-kHz pilot carrier rejec-
tion figure of 98 dB, which was barely
within the measurement capabilities of
our Hewlett-Packard spectrum analyzer.
In spite of this, the tuner's frequency re-
sponse was almost perfectly flat to
15,000 Hz. This indicates that it has un-
usually effective low-pass filters in its
audio circuits or some form of pilot-carri-
er cancelling circuitry. (No schematic
was furnished with the tuner.) In either
case, there should be no problems when
it is used with a tape recorder or a Dolby
noise-reduction accessory.

The “feel” of the tuning mechanism
and general handling ease of the Gam-
ma | were excellent. The muting action
was ideal, with no transient noises and a
complete silence until the pointer was
well into the center of the scale of the
tuning meter. Although it was marked
only at 0.5-MHz intervals, the dial cali-
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bration was very accurate and left no
doubt as to what station was being re-
ceived. In short, the Gamma | proved to
be one of the most functional and listen-

able tuners we have used, in spite of, or
perhaps because of, a near-total lack of
gimmickry and cosmetic devices.

CIRCLE NO 101 ON FREE INFORMATION CARD

FISHER MODEL CR-4025 CASSETTE DECK

Wireless control unit has **Pause’’ for remote on-off recording purposes.

HIRSCH: (0 0 e
-HOUCK ¥
eck features a
o - wireless remote
control PAUSE
function that permits recording and play-
ing back of tapes to be interrupted and
resumed from a location some distance
from the deck. The front-loading deck
also has a single governor-controlled dc
motor and two tape heads. It has built-in
Dolby B noise-reduction circuitry, tape
bias and equalization switching for nor-
mal (ferric-oxide) and chromium-dioxide
(CrO,) tapes, and selectable line and
microphone inputs.
The deck measures 15 WW'W x 11
78"D x 6"H (38.4 x 30.2 x 15.2cm) and
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weighs 13 b 10 0z (6.2 kg). Its nationally
advertised value is $249.95

General Description. The recording
levels for the two channels are indepen-
dently adjustable. However, the line and
microphone inputs cannot be mixed.
Playback level from the deck is fixed.
lluminated VU meters permit monitor-
ing of both the record and the playback
levels over a range of —20 to +5 dB.
(The standard Dolby reference mark is
at the +3-dB point on the meter scales.)
The microphone input and stereo head-
phone output jacks are located on the
front panel of the deck. On the rear
apron are the phono-jack LINE inputs
and outputs and a control shaft for ad-

WWW amerncaaradioRietery com

justing the sensitivity of the remote-con-
trol system.

The transport controls are operated
by mechanical levers located below the
hinged door into which the cassette is
placed. The levers can be operated in
any sequence without having to go
through sTop. The transport mechanism
has an automatic shutoff and mechani-
cal disengagement system at the end of
the tape in the PLAY mode, but it does
not operate in the fast-forward and re-
wind modes.

The sTOP/EJECT lever stops tape mo-
tion when first operated. Releasing and
operating it again causes the cassette
door to pop open for easy removal of the
tape from the deck.

POPULAR ELECTRONICS
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The remote-control transmitter, which
is about the size of a 100-mm cigarette
package, contains an ultrasonic genera-
tor and transducer. A receiving module
is located behind the front panel of the
deck. When the transmitter 1s aimed at
the deck and a button on its side is
pressed, a solenoid in the deck ener-
gizes the PAUSE lever and a red LED
near the receiver's input grille comes on
to indicate that the transport is in the
pause mode. A second operation of the
transmitter’s button releases the sole-
noid and restores normal operation.

Laboratory Measurements. Since
the owner's manual makes no specific
recommendations for tapes for which
the deck has been matched, we initially
ran a series of record/playback curves
with tapes we had on hand. With the
NORMAL setting of the BIAS switch, there
was little difference between the curves
we obtained with most tapes, including
Scotch Dynarange and Master |, Memo-
rex MRX2, BASF Professional |, and
Maxell UD-XL |. The somewhat “hotter”
TDK AD tape yielded a slightly rising
high-end response., which other tapes
did not produce. The flattest response,
by a small margin, was obtained with
Maxell UD-XL | tape, which we used for
our subsequent tests with the NORMAL
switch setting.

We made similar measurements with
Scotch Master I, Maxell UD-XL I, TDK
SA, Sony CrO, and BASF Professional
Il tapes for the CrO, setting of the bias
switch. (Sony CrO, and BASF Profes-
sional Il were the only true chromium-
dioxide tapes in the group.) The three
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“chrome equivalent” ferric-oxide and the
Sony chrome tapes gave nearly identi-
cal response curves, but BASF Profes-
sional Il was clearly the best of the group
with our test deck. (Its excellent compat-
ibility was later confirmed by Fisher.)
The frequency response at a —20-dB
recording level, with Maxell UD-XL |
tape, was within =1.5 dB from 60 to
14,500 Hz. With the chrome BASF Pro-
fessional I, the response was nearly the
same, except that it was noticeably flat-
ter throughout most of the high-frequen-
cy range. At 0 dB, the saturation we ob-
served with the UD-XL | tape was typical
of most two-head tape recorders. The
response curve gradually fell beyond
6000 Hz and intersected the —20-dB
curve at 11,700 Hz. As expected, the
chrome tape was considerably better in
its high-frequency saturation properties,
so that the 0-dB curve dropped off more
gradually and never intersected the — 20
dB curve.
The “tracking” of the Dolby circuits
was measured at recording levels of
20, 30, and —40 dB. The net change
in frequency response, with the Dolby
system in and out of the circuit, was
quite noticeable at the two higher levels,
amounting to 3 or 4 dB at most frequen-
cies from 2000 or 3000 Hz up to about
13,000 Hz. (The Dolby Laboratories
specifications allow a =2 dB variation.)
The playback equalization was mea-
sured with a TDK AC-337 test tape for
NORMAL (120-us) equalization, and with
the Teac 116SP tape for CrO, (70-ps)
equalization. The normal response was
within =0.6 dB from 40 to 12,500 Hz,
and the CrO, response was within =1
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dB from 40 to 10,000 Hz. (These were
the frequency limits of the test tapes.)
For a 0-dB recording level, a LINE in-
put of 67 mV or a mic input of 0.13 mV
was required. The miC input overloaded
at a fairly low level of 23.5 mV. The play-
back level from a 0-dB recording was
0.80 volt with Maxell UD-XL | tape and
0.71 volt with BASF Professional |l tape.
The playback distortion (third harmonic)
from 1000-Hz recordings at 0 dB were
0.63% and 1.8%, respectively, with
these tapes. The reference distortion
level of 3% was reached at recording in-
puts of +7 dB with UD-XL | and +3
dB with the BASF tapes. The S/N, rela-
tive to these levels, was 56.5 and 50.5
dB, respectively, in an unweighted mea-
surement. With “A" weighting, they im-
proved to 61.5 and 59.5 dB. Finally, us-

Product Focus

The most obviously novel feature of
the Fisher Model CR-4025 cassette deck
is its wireless remote-control PAUSE sSys-
tem. The hand-held transmitter is powered
by a pair of AA celis and generates a 40-
kHz uitrasonic signal when a button on its
side is pressed. This is picked up by a
small ceramic microphone element behind
a grifle on the front panel of the cassette
deck and amplified by an IC. A gain control
(sensitivity adjustment) follows the IC, and
from it, the signal goes to a transistor stage
that has a 40-kHz tuned circuit in its collec-
tor circuit. After further amplification, the ul-
trasonic signal is rectified. The dc output
from the rectifier is amplified to the point
where it can activate a solenoid that moves
the PAUSE lever to its ON position. The
PAUSE lever latches into place until the
next application of a control signal oper-
ates the solenoid again and turns it off. The
solenoid is operated from a separate pow-
er supply rectifier. (Judging from its size, it
may well consume more power than the
rest of the recorder.)

The basic recorder circuits are conven-
tional and unusually simple. Each channel
employs a single IC, three transistors, and
a moderate number of discrete compo-
nents for most of its recording and play-
back gain and equalization functions. In
addition, there is an IC for the Dolby noise-
reduction system in each channel and a
few discrete components for the audio LINE
outputs and melering circuits. (The meter
rectifiers are driven from the headphone
outputs.) The bias/erase oscillator is pack-
aged as a separate module in a sealed
metal can.
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We build
a speaker
that sounds

like music .

It can accurately repro-
duce the 120+ dB peaks
that are found in some
live music. That's more
than just being able to
play music loud. It can
accurately reproduce the
music bandwidth — from
below 25Hz to 20kHz.
And the Interface:D’s
vented midrange
speaker reproduces
midrange sounds with
the clarity and purity
that allows precise
localization of sound
sources— both lateral
and front-to-back.

The Interface:D is the
only commercially avail-
able speaker we know
of that can meet these
criteria. Audition them
at your Interface dealer.

Ey
Eleciroloice’
o QURON campery

660 Cecil Street
Buchanan, Michigan 49107

er
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Frequency response for two types of tape at 0 and —20 dB.

ing the Dolby system and CCIR/ARM
weighting, the S/N was a very re-
spectable 66 dB with either tape. The
noise level increased by 18 dB through
the MiC inputs at maximum gain, but the
increase was correspondingly less at re-
duced gain.

The weighted rms wow/flutter was
0.095%, and a weighted peak measure-
ment (DIN) gave a +0.15% reading. The
speed of the tape transport was about
1% fast. In fast forward and rewind, a
C60 cassette was moved from end to
end in 82 and 85 seconds, respectively.
The channel separation at 1000 Hz,
measured with a TDK AC-352 tape, was
58 dB. The Dolby level calibrations on

the meter were accurate to within 0.5
dB. The meters themselves proved to be
very accurate and matched standard
VU-meter ballistics exactly. They in-
dicated 100% of steady-state on 0.3-
second tone bursts. The headphone vol-
ume was low with 200-ohm phones, al-
though it might have been adequate with
8-ohm phones.

User Comment. The deck met or sur-
passed its specified performance rat-
ings, which were typical of cassette
decks in its price class. The major
concessions to price in its design appear
to be in the absence of such niceties as
an end-of-play shut-off from high speed

PERFORMANCE SPECIFICATIONS

Specification

Rated

Measured

Wow & flutter

0.09% W rms

0.095% W rms

S/N ratio 50dB 50.5dB (CrO,)
56 dB with Dolby 66 dB with Dolby
(CCIR/ARM weighting)
Erase ratio 70dB Not measured
Channel separation 35dB 58 dB
Crosstalk 68 dB Not measured

Frequency response

+3 dB, 40-14,000 Hz

+3dB, 38-14,800 Hz

(CrO, tape) (CrO,)
THD at0O VU 1.8% 1.8% (CrO,)
Tape speed variation 1.2% +1.0%

Rewind/FF time

100 seconds

85/82 seconds (C60)

Mic inputs

0.2 mV/600 ohms

0.13 mvV

WWW amerncaaradioRietery com
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operation, memory rewind, mixing of re-
cording inputs, and playback level ad-
justment. To compensate for these
omissions, it has the remote PAUSE fea-
ture, which we found to be quite useful.
It always worked well, with enough sen-
sitivity to operate from anywhere in the
room. As Fisher suggests, the remote

PAUSE is especially convenient for re-
cording off the air or from records, allow-
ing a certain degree of “editing” while
recording without requiring the operator
to be in two places at the same time.
Playing good recorded tapes, such as
the Advent CR/70 series, the deck
sounded first rate. Also, when we re-

corded interstation FM tuner hiss and
compared the playback to the original,
there was very little discernible differ-
ence between the two. When recording
from FM broadcasts and records, the
sound from the Model CR-4025 gave no
hint that the playback was not from the
original source.

SHURE MODEL VI5TYPE IV STEREO PHONO CARTRIDGE
Record-cleaning brush damps low-frequency tonearm/cartridge resonance.

Heading the top of
Shure’s phono
cartridge line is
the new Model
V15 Type IV.
Aside from a damper and static neutral-
izer (see Product Focus), the basic pho-
no transducer functions of the Type IV
have been refined to a new high in per-
formance. The stylus effective mass has
been reduced from the Type liI's 0.33
mg to 0.29 mg. The cartridge employs a
new ‘“hyperelliptical” stylus that is
claimed to resuit in lower tracking distor-
tion at high frequencies. The Type IV
also offers a slightly greater output than
its predecessor, the Type Ill. In a depar-
ture from Shure’s practice for its top-of-
the-line cartridges over the past few
years, the Type IV is designed to deliver
its flattest frequency response when
loaded with 200 to 300 pF of capaci-
tance and 47,000 ohms (in contrast, the
Type Il was designed to operate into a
400-to-500-pF load).

Supplied with a No. VN45HE hyperel-
liptical stylus, the Model V15 Type IV's
nationally advertised value is $150.

General Description. While the
Type IV physically resembles the Type
Wi cartridge, the new cartridge’'s mount-
ing holes have been redesigned to sim-
plfy installation in a tonearm headshell.
It incorporates a threaded nut plate that
fits into the body of the cartridge and
eliminates the need for separate nuts
to mount the cartridge.

Like the Type lll, the Type IV is de-
signed to track at forces in the range of
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0.75 to 1.25 grams. However, to com-
pensate for the weight of the brush as-
sembly on the cartridge’s stylus guard,
the tonearm's tracking force must be set
0.5 gram higher so that the force regis-
tered at the stylus itself is in the range of
1.25t0 1.75 grams.

Shure was able to effect reduced
mass in the stylus cantilever by using a
smaller diameter alloy tube. The tube
was strengthened with the aid of a stiff-
ening rod at the pivot end. The damping
material at the pivot end of the cantilever
is decoupled in a graduated manner to
improve trackability at high frequencies.

The frequency response of the new
cartridge is rated at =1dB up to 8000
Hz and +2 dB up to 20,000 Hz. The
trackability at a 1-gram stylus force has
been increased at all frequencies, espe-
cially between 5000 and 10,000 Hz and
in the warp range between 8 and 15 Hz.

Laboratory Measurements. We in-
stalled the cartridge in the tonearm of a
Dual Model 701 record player to perform

our lab tests. Except where noted other-
wise, our tests were performed at a 1-
gram tracking force.

At a 1-gram force, the cartridge easily
tracked our most severe test records. |t
could play the 300-Hz tones on the Ger-
man Hi Fi Institute record to their 70-
micron level, which is good hi-fi cartridge
performance, at 6.75 gram and to 80 mi-
crons at 1 gram. The record's maximum
level of 100 microns was playable with-
out distortion at the cartridge’s max-
imum rated tracking force of 1.25 grams.
The output of the cartridge at 3.54 cm/s
was 3.85 mV, with a channel balance of
0.5 dB (rated 4 mV and 3 dB).

The IM distortion measured with
Shure's TTR102 test record was as low
as we have ever measured. It was typi-
cally about 1% and reached a maximum
of only 2% at the record’s maximum ve-
locity of 27 cm/s. Similarly, the high-fre-
quency tracking test with the shaped
10,800-Hz tone bursts on the Shure
TTR-103 record revealed nearly con-
stant repetition rate distortion between
0.7% and 0.9% over the full 15-t0-30-
cm/s range of the record. The fact that
neither distortion measurement exhibits
appreciable variation over a wide range

PERFORMANCE SPECIFICATIONS

Specification

Rated

Measured

Frequency response

10-25,000 Hz
(=1 dBto8kHz,
+2 dB to 20 kHz)

40-20,000Hz ~0.8 dB

Output voltage
5cm/s

4.0mV at 1000 Hz,

3.85mV at 1000 Hz,
3.54cm/s

Channel balance 2dB

0.5dB

Channel separation

25dB at 1000 Hz
15dB at 10,000 Hz

30dB at 1000 Hz
18 dB at 10,000 Hz

Tracking force

0.75t01.259 —
at stylus tip
1.25t101.75¢g S
with Dynamic
Stabilizer

Load

WWW akherieanadiahictary com

47 kilohms paralleled
with 200 to 300 pF

47 kilohms paralleled
with 240 pF
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Composite respone and crosstalk using CBS STR100 test record,

of recorded velocities suggests that the
measurement is the residual distortion in
the records and the associated test in-
struments, rather than inherent distor-
tion from the cartridge itself.

Our frequency response measure-
ments with the CBS STR100 test record
confirmed Shure's rating. The response
was flat to within =0.8 dB from 40 to
20,000 Hz. Channel separation is rated
at a minimum of 25 dB at 1000 Hz and
15 dB at 10,000 Hz. Our measured fig-
ures were 30 and 18 dB, respectively.
The frequency response was not materi-
ally affected by rather large changes in
load capacitance (150 to 375 pF).

The damper worked with impressive
effectiveness. It completely eliminated
the usual rise at bass resonance and, in
fact, produced a slight rolloff in bass re-
sponse below about 20 Hz. The differ-
ence in bass output with the damper
latched up and in its normal position was
about 7 dB at 9 Hz and 1 dB at 20 Hz.
No measurements were made of the de-
staticizing properties of the brush, aside
from visual observations. The brush did
remove visible amounts of dust from the
records we played.

User Comment. The sound of the
Model V15 Type IV is much like that of
the Model V15 Type lll, which also has a
very flat frequency response. We doubt
that the two cartridges could be distin-
guished by ear when playing most rec-
ords. The best way to demonstrate the
improved performance of the Type IV is
to play records that tax the abilities of
the Type lIl, but be prepared to find very
few such records.

One test that highlights the difference
between the cartridges is on the older
Shure TTR110 “Audio Obstacle
Course—Era III'" test record. Some
strain and incipient mistracking can be
heard on the highest levels of the sibi-
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lance test with the Type lll (and almost
every other cartridge). At 1 gram, the
Type IV was able to handle every part of
this record with a complete lack of strain
that is rarely encountered even with the
finest cartridges. We also tried the com-
pletely different material on the new
“Era IV" test record but obtained no de-
finitive results. Those obtained with the
“Era IV" record were not as easy to in-
terpret as with the “Era IlI" record, per-
haps because the cartridge was able to
track it so completely without trouble.

The Type IV appears to be a cartridge
that has the “most” of every desirable
quality and the “least” of every undesir-
able quality. It is unsurpassed in the
smoothness and flatness of its frequen-
cy response, low distortion, high tracka-
bility, and neutral sound character. It ap-
pears to effectively remove static
charges and dust (both from the surface
and the grooves) of records.

The cartridge’s damping effect at bass
resonance is accomplished in a manner
that surpasses every other cartridge
known to us. Aside from any audible
benefits the damper might bestow on
record playing, it makes a dramatic im-
provement in the tracking of warped rec-
ords. We verified this with a number of
warped records that were literally un-
playable with other cartridges. Almost all
of them were playable with the Type IV,
which acted like it was glued to the sur-
faces of the records. We noted very little
tendency for the cartridge to lift from the
record surface at the crest of a warp.

About the only shortcoming of the
Type IV is its rather high price, although
this is certainly not the only phono car-
tridge in the $150 price range. Most im-
portant, with the Type [V, one gets very
tangible improvements in performance
instead of a cosmetic updating or un-
necessary fancy packaging.

CIRCLE NO 102 ON FREE INFORMATION CARD

Product Focus

Most of the innovative aspects of the
Shure Model V15 Type IV phono car-
tridge are not visible to the eye. Some
are not even easy to measure with instru-
ments. However, the cartridge’s feature
that sets it apart from other cartridges is
its hinged stylus guard that is part of its
removable stylus assembly.

Close examination reveals that a small
brush is built into the lower portion of the
stylus guard. It measures about 14" (6.4-
mm) wide and is designed to ride on the
surface of_the record just ahead of the
stylus. There is nothing new about record
brushes, even when they are attached to
a cartridge, but the brush on the Type IV
is rather unique. It consists of some
10,000 tiny graphite fibers, each of which
is about 0.3 mil in diameter. In addition to
removing dust from the record during
play, about 10 of the fibers can fill a rec-
ord groove to reach in and remove dust
from the walls and bottom of the groove.

A more effective record-cleaning brush
cannot by itself qualify as a novel car-
tridge feature. The difference with the
brush on the Type IV cartridge is that the
graphite fibers are electrically conduc-
tive. This plus the fact that the stylus
guard is made of metal and is wired
through to a ground terminal of the car-
tridge's signal outputs is what makes the
brush unique. As a record is played, elec-
trostatic charges that build up on its sur-
face are drained off to ground. This
keeps the net charge relatively low.

CONDUCTIVE 2
FIBERS &5
"GUARD =™

RECORD SURFACE

There are several advantages to neu-
tralizing the static charge on a record be-
ing played. First, the vertical tracking
force of the cartridge is not increased by
electrostatic attraction, which can other-
wise add several tenths of a gram to the
net force. Second, the tendency of the vi-
nyl record material to attract dust is
greatly reduced. And, third, the crackling
and popping sounds generated by elec-
trostatic discharges while playing a rec-
ord are eliminated or reduced.

The final contribution of the guard as-
sembly is perhaps most important. The

_pivots of the guard are viscous damped

So that the entire assembly acts as a
damper for the low-frequency tonearm/
cartridge resonance. The rise in the out-
put of the cartridge at some low bass fre-
quency, usually in the range of 8 to 10
Hz, is eliminated by the damping action
and the tracking of warped records is
greatly improved.
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Before you buy a DC infegrated amps
find out how much DC youre getiing.

Pure DC. From ingut to output. With each amplifier-stage
direct coupled (DC). With no capccitors in between. From
the pre-amp to -he power amp. Trat's what makes
Technics SU-80&0 a true DC integrated amp. But that's
just one of the reasons for buying it.

Waveform fidelity is ancther. With the major source
of phase shift, noise and distortior eliminated, Technics
engineers were akle to incrzase the frequency response
of the SU-8080 40 DC~ 100 kHz —1 dB. And that
means the SU-8J80 can accuratelv reproduce
waveforms, toneburst sgnals and square waves. Imagine
how accurately it -epreduces music.

To the SU-8080's DC gre-amp our engineers
added an extremely quiet chono equalizer complete
with Technics-developed ulira-low-noise transistors.

The result: An ircraased phono S/N ratio of 100 dB at
10 mV with sharply reducec circuit and transistor noise,
especially when compcred 1o conventional designs.
They also added some -ather unccnventional controls.
Li<e a subsonic filter in the phono 2qualizer and a
fcurstep phono irpedance selector.

And to match our DC integrcted amp, there’s
our equally imp-essive matching ST-8080 tuner.

Two RF stages with lew-10ise 4-pole dual-gcte jurction
FETs ccmbined with a lmear FM vaniable tuning capacitor
boost s2nsitivity while g-eatly reducing interferenze
signal l=vels. At the sarre time, Technics-ceveloped -lat
group delay filers in the IF (lntermodulation Frequency)
stage increase selectivitv without increasing distortion.

There’s also a Phase Locked Loop {C in the MPX
circuit a3 well as a pilot signal canceler for razorsharp
cancellation of the 19 kHz pilot signal and ruler-flat
high-erd response: 20 Hz to 18 kHz (+0.2 4B, —0.8 dB).

Ncw that you know whet DC does -or the SJ-8080
integra*ed amg and the matching ST-8080 tuner,
find ou- whar DC does for thair specs.

SU-808) Amp. POWER DUTPUT. 72 watts pes
channe! min. RMS into & ohers from 20 Hz to 20 kHz
with nc more than 0.02% total harmonic distortion.

POWER SECTIGN S/N (IFF A): 115 dB. PHONG SN
(IHF A): 100 dB (10 mV). NPU™ SENSITIVITY 1 v/47kS)

ST-8080 Tuner. 50 4B QUIIETING SENSITVITY: Mono
13.6 dEF. Stereo 34.3 dBF. SELECTIVITY: 85 dB. THD:
Mono €.15%. Sterzo 0.3%. CAPTURE RATIO: 1.0 dB.

Te<hnics 8080 Serizs. A rare combinat on of audio
technology. A new standard of audio excellznce.

TéCl}yniCS Professicnal Series

Panasonic
CIRCLE WO. 57 ON FREE INFORMATION CARD

WWW amerdceanadioRistery com


www.americanradiohistory.com

FREQ OUT. FORL

Introducing CSCsnew

Mini-Max. It brings down the

cost of counting up the frequency

for CB-ers, hams, computer enthu-

siasts. audiophiles. . just about any engineer, tech-
nician or hobbyist will find it indispensable.

Its mini -sized. too — a pocketable 3x 6 x 1% inches.

But when it comes to performance, Mini-Max
means maximum value. Measuring signals as low as
30 mV from 100 Hz to a guaranteed 50 MHz, with
* 3 ppm timebase accuracy and better than 0.2
ppm/°C stability from 0 to 50°C. Completely
automatically Advanced LS| circuitry with a crystal
controlled timebase provides precise frequency
readings on a bright, six-digit LED display, with

automatic KHz/MHz indications. Mini-Max Is versatile,

t00. You can connect it directly to the circuit under

70 Futton Terrace, Box 1942, New Haven, CT. 065089, 203-624-3103 TWX 710-465-1227
WEST COAST. 351 Caiifornia St., San Francisco, CA 84104, 415-421-8872 TWX 910-372-7992
GREAT BRITAIN CSC UK LTD., Spur Road, North Feitham Trading Estate, Feltham, Middlesex. England, 01-890-0782 int'| Teiex. 851-881-3669
CANADA. Len Finkler Ltd.; Ontario
CIRCLE NO 14 ON FREE (NFORMATION CARD

CONTINENTAL SPECIALTIES CORPORATION

10O Hz 10 50 MHz.

389.95"

test, or use its matching mini antenna for easy RF
checking. Either way, the input is protected against
overload to 50V (100V below 1 KHz).

Mini-Max is as inexpensive to use as it Is to own.
An ordinary 9 volt alkaline battery gives up to 8 hours
of intermittent operation, and you have the flexibility of
a battery eliminator for AC operation. For increased
versatility there s a complete line of accessories,
including standard clip-lead cable and mini antenna
— eliminator and carrying case are optional.

CSC's new, all-American made Mini-Max is
everything you need for highly-accurate checking
of frequencies up to 50 MHz. At a price that will Freg
you out Order today. Call 203-624-3103. 9a.m. -
5p.m. Eastern Standard Time. Major credit cards
accepted. Or see your CSC dealer Prices slightly
higher outside U.S A,

*Manufacturer's suggested retail price
© 1978 Conunental Specialties Corporation

WWW akherieaniadiahistaory com
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CONSTRUCTION

Protect Your
AIR CONDITIONER
WITH A
“COMPRESSOR
GUARD”

Add-on device prevents compressor
damage due to sudden loss

and reappearance of electric power
and low-voltage conditions.

BY RICHARD B. FERMOYLE

JUNE 1978

WWW akhrerieaniadiahictary com

Popular Electronics

JUNE 1978

OWER BLACKOUTS and brown-

outs, especially during hot spells
when the demand for power is at its
peak, can cause damage to air-condi-
tioners, refrigerators, and freezers. You
can protect your compressor-type appli-
ances from damage due to fluctuating
power with the "Compressor Guard” de-
scribed in this article. It costs about $15
to build and is easily installed.

Problem Defined. If power to the
compressor is suddenly lost and reap-
plied before system pressures can be
equalized, such as during a momentary
power outage, damage to the system
compressor can resuit. A low-voltage
condition, commonly called “brownout,”
can also cause damage. In both cases,
the damage wusually takes place
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Fig. 1. Circuit provides 4.5 min. delay before powrer is applied.

PARTS LIST

C1—100-pF, 50-voltelectrolytic

C2.C3-—0.01-pF disc capacitor

C4-—0.1-wF disc capacitor

C5—10-pF Tantalum capacitor

D2—7Zener diode (see text)

D3—1N400! rectifier diode

F1—Y4-ampere fast-blow fuse and holder

IC1-7812 voltage regulator

[C2—555 timer

K 1-—Spst relay with 12-volt coil and 1-ampere
contacts (Radio Shack No. 275-003 or simi-
lar) or appropriate substitute (se¢ text)

LEDI.LED2-—Discrete light-emitting diode

in the compressor’s drive motor as a re-
sult of overheating due to excessive cur-
rentdrain.

Unfortunately. the compressor and its
associated drive motor are generally
contained in a single sealed unit in home
appliances. This means that the entire
unit must be replaced as one expensive
component. Although the drive motor for
the compressor is usually equipped with
a tharmal circuit breaker. it takes time for
it to sense an overload condition and
disable power to the motor. The problem
here is that during the time the overload
condition exists, before is is sensed and
power is cut off. the motor can stall and
burn out. Repeated momentary power
outages take their toll in weakening the
motor. with the result that the motor is ul-
timately damaged even with the thermal
circuit breaker in proper operating condi-
tion protecting the circuit.

The Compressor Guard circuit de-
scribed here can be added to any com-
pressor-type appliance to provide an
added degree of protection.

42

(one red. one green;

Q1.,Q2—MB9570 or similar npn transistor

The following resistors are Va-want, 10%:

R 1-—10,000 ohms=

R2—22 megahms

R3.—100,000 ohuns

R4—1500 ohms

R5.R6-—560 ohms

RECT 150 PIV bridye rectifier assembly

S1.82—Spst switch

Misc.——Socket for IC2: chassis; 4-conductor
cable; rubber grommets; machine hardware;
hookup wire; sulder; el

How It Works. As shownin Fig. 1, the
Compressor Guard is built around a 555
timer integrated circuit (/C2). The power
source for the timer circuit is 24 volts ac,
which is taken from the appliance itself.
In the case of a central air-conditioning
system, the 24 volts is supplied by the
system's step-down ftransformer, as

shown in Fig. 2. This transformer is part
of the air-conditioning control circuitry
and supplies power to the compressor's
control relay through the contacts of the
house thermostat. If the house is too
warm, the thermostat closes and ener-
gizes the control relay. which in turn
supplies power to the compressor unit.
(Note: if the compressor system oper-
ates at a higher voltage, a separate 24-
volt source and a relay with contacts rat-
ed for high voltage and current must be
used in addition.)

The 24 volts ac is converted to regu-
lated dcby RECT1, C1, and IC1in Fig. 1
1o supply power for the timer circuit.
Approximately 4.5 minutes after power
is applied, pin 3 of /IC2 switches low
and energizes relay K1. The period is
controlled by R2 and C5. With the K1
contacts closed, a series circuit with the
system’s thermostat is completed. The
compressor can then energize. If a mo-
mentary power outage occurs, a mini-
mum of 4.5 minutes must lapse before
power can be reapplied to the compres-
sor. This period of time is all that is
needed to allow system pressures to
equalize and the compressor to be safe-
ly started once again.

The low-voltage brownout protection
feature of the Compressor Guard is pro-
vided by the Q1 and Q2 circuits. The
breakdown voltage rating of zener diode
D2 is approximately 7% to 10% less
than the normal dc output potential of
RECT1. As long as the output potential
from RECT1 is greater than the break-
down point of D2, Q2is in a state of con-
duction and Q1 is held at cutoff.

If system line voitage drops, a result-
ant decrease in the output potential from
RECT1 will occur. If the potential drops
to less than the breakdown voltage of
D2, Q2 goes into cutoff and Q1 con-
ducts. This grounds pin 2 of IC2, caus-

{ To
COMPRESS 06

—O——

J |— TO HEAT

EXCHANGES
FAN

— u ﬁ ﬂ ——
[ THERMOSTAT

L

o -j—)( —

COMPRESAGR

e GUARD

COMPRESEOR
UREAK CORTROL
PATH REL &Y

RELAY
CONTACTS

Fig. 2. Circuit showing how to wire
Compressor Guard to existing system.
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SWITCHED CONTACTS TO s2

Fig. 3. It is best to assemble the circuit

2 1
D2 R4
i | N\
et f—
G l ol
—— | + A"
! 24VAC
Q2 B E
E | | — 4w
Ql B R3 RI
€
colL o e
J
l IC2

R2

[
— T —C3—

¥ —
LED2 Lot ) T8 F o n
—tps
— R5— o DRILL FOR NO.4
HARDWARE (EACH

CORNER)

on a printed circuit board. An etching and
drilling guide is at top with component

placement guide shown below 1t.

ing pin 3 of IC2 to switch high and
deenergizing K1. As long as the low-
voltage condition exists, K71 remains
deenergized and interrupts power to the
compressor. About 4.5 minutes after the
brownout condition clears, K1 energizes
to once again supply power to the com-
pressor system.

Status indication of the timer circuit is

JUNE 1978

Fig. 4. Photo

of prototype

printed circuit
board removed
from enclosure.

ICt 8 HEAT SINK

provided by LED1 and LED2, which are
red and green light-emitting diodes. re-
spectively. While the timer is cycling
LED1 is on. Then, when K1 is ener-
gized, LED1 extinguishes and LED2
comes on. The LED's and resistors R5
and R6 are not essential to the circuit
and can be omitted if desired.

The Compressor Guard can be by-
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passed by closing S2. This shorts out
the contacts of K1. Switch S2is included
in the circuit to allow system mainte-
nance to be performed.

Construction. Most of the circuit is
best assembled on a printed circuit
board, the etching-and-drilling guide and
component-placement  diagram  for
which are shown in Fig. 3. A small right-
angle bracket is used as a heatsink for
regulator ICT.

Since the pc board assembly mounts
behind the front panel of the cabinet in
which the circuit is housed, LED? and
LEDZ2 (if used) should be mounted on
the foil side of the board. Leave enough
lead length on the LED's to permit the
lenses to fit into small rubber grommets
in the front panel when the board is
mounted in place with spacers and ma-
chine hardware. The fuse holder for F1,
POWER switch S7, and OPERATE/
BYPASS switch S2 should also be
mounted on the front panel.

The 24-volt power and relay contact
lines can be contained in a four-conduc-
tor cable that enters the cabinet through
a rubber-grommet-lined hole in the front
panel. The assembled printed circuit
board is shown in Fig. 4.

To install the Compressor Guard in a
system, use the diagram shown in Fig. 2
as a guide. Although Fig. 2 is the repre-
sentation of the typical scheme used in
most central air-conditioning systems,
check your system closely to insure
compatibility with the Compressor
Guard's circuitry. Also, if you are using
the Compressor Guard to protect a re-
frigerator or freezer that does not have
the stepped-down 24 volts required, be
sure to use a separate 24-volt supply
and a heavy-duty relay.

With the Compressor Guard turned on
and the compressor running, measure
the dc output potential from RECT1.
Then multiply the figure obtained by
0.93 or 0.90 to obtain the approximate
breakdown value of the zener diode re-
quired for D2. If you cannot obtain a zen-
er diode with the proper breakdown volt-
age, use two zener diodes that, when
connected in series, yield a break-
down characteristic that is as close as
possible to the required value

One Last Note. The Compressor
Guard presented here has been de-
signed for inside installations. If you plan
to use it in an outside air-conditioning in-
stallation, be sure to provide adequate
weather proofing to protect the circuit
from the elements. O
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®_ECTRIC guitarists often use spe-
cial circuits to alter the sounds their

instruments produce. One of the oldest
but still most popular of these signal
modifiers is the “fuzz box.” A solid-state
circuit, the fuzz box generates a sound
like that produced by early, low-cost
vacuum-tube power amplifiers. When
one of these amps was overdriven, a
distorted, but pleasing sound resuilted.
Thé fuzz box, when controlied by a foot
pedal, allowed the guitarist to introduce
some “fuzz” without interrupting his per-
formance to turn up the amp’s gain.

Many different fuzz box designs have
appeared over the years. The project
presented here, is a somewhat different
sine-to-square-wave converter. it pro-
duces a substantial output signal, even
when used with inexpensive instru-
ments. Its “fuzz” effect is as prominent
in the bass as in the midrange and tre-
ble. In addition to the standard distortion
eftects, the circuit can produce a raspier,
but at the same time mellower, voicing.
The circuit's wide range of available out-
put leveis allows the user to preset dif-
ferent levels for the rhythm and lead
modes. The project is especially useful
with electric bass guitars because it can
generate many of the effects called forin
today's music without sacrificing the
bass’s characteristic deep tones.

The circuit is simple, uses a small
number of readily available compo-
nents, and can be buiit for about $10.
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Add Fuzz

TO YOUR
ELECTRIC
- GUITAR OR BASS

BY JAMES BARBARELLO

Solid-state fuzz box
for interesting

sound effects.

fq‘ulpu'r NORMAL

SIA  FUZZ RI
K

R6
100K J2
QUTPUT

SiB

10k
VOLUME

+
2
-3V

+
B3
s2B

PARTS LIST

B1.B2,B3—1.5-volt AA, A, Cor D celis

Cl—1-uF, 16-V radial-lead electrolytic

IC1—741CV operational amplifier (Radio

. Shack 276-007 or equivalent)

J1,12—VY4-inch open-circuit phone jacks

Q1 —General-purpose, high-beta pnp switch-
ing or audio transistor (2N705, Radio Shack

. RS-2005 or similar)

The following are Y4-watt, 10% tolerance fixed
resistors:

R1.R4—10,000 ohms

R2—2.2 megohms

R5—1000 ohms

R6-— 100,000 ohms

R7—47,000 ohms

s2A
o t—+|.5v
—

—
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Fig. 1. Input signals from J1 cause
IC1 to alternately cut off and
saturate transistor @1,

producing a distorted output.

R3—500.000-0ohm linear-taper potentiometer
R8—10,000-ohm linear-taper potentiometer
S1—Dpdt switch

S2—Dpst switch

Misc.—Printed circuit board, battery holders,
hookup wire, suitable enclosure, knobs, pc
board spacers, machine hardware, solder,
ete.

Note—The following are available from
BNB Kits, RD1, Box 241H, Tennent Rd.,
Englishtown, NIJ 07726: etched and
drilled pc board, #F-PC at $3.25; complete
kit of parts including etched and drilled pc
board, electronic components, jacks and
switches, #F-E at $12.50. NJ residents add
5% sales tax.

POPULAR ELECTRONICS
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ICI-PING

HALF FUZZ

QI COLLECTOR
HALF FUZZ

ICI-PING

FULL FUzZ

QI COLLECTOR

FULL Fuzz

Fig. 2. Waveforms show effect of fuzz control R3.
When it is set to pass maximum signal, the output
waveform folds over and the sound is raspy.

About the Circuit. As shown in Fig.
1, input signals from the guitar pickup
are routed by S1 to the output jack or to
inverting amplifier IC1, a standard 741
op amp. You might notice that the power
supply voltages, furnished by series-
connected AA penlight batteries, are
lower than those normally used with this
op amp. In this application, IC1 is used
solely to turn Q17 on and off. The supply
voltages employed allow the op amp to
saturate at lower than normal input lev-
els to produce the desired base drive for
the transistor.

An input signal of about 30 mV pro-
duces = 1 volt at the output of ICT,
which is applied to the base of Q1
through R3. A positive output from IC1
causes Q1 to cut off, and a negative out-
put saturates the transistor. An ac signal
will switch Q1 between saturation and
cutoff, thus producing a square-wave
output from the circuit.

With R3 adjusted so as to pass max-
imum signal to the base of Q1, IC1 for-
ward biases the base-collector junction
of the transistor as the op amp's output
goes negative. When this happens, Q1

Ql GND

Fig. 3. Full-size etching and drilling guide for
pe board is above left; component layout at right.
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stops acting like aninverting switch (see
Fig. 2) and passes the signal like a sim-
ple diode. The voltage at the collector
then follows that at the base and, in ef-
fect, causes the signal waveform to “fold
over” as shown in the bottom trace of
Fig. 2. This signal is rich in harmonics
and has a raspy, but mellow, sound.

Signals at the collector of Q1 are ac
coupled by C1 to voltage divider R6,R7.
Level shifting at this point presents a ze-
ro-volt signal to output level control R8in
the absence of an input signal. This in-
hibits the generation of “popping” signal
transients as the fuzz box is switched in
and out of the signal path. The required
supply voltages (+3 and —1.5 volts) are
provided by three 1.5-voit batteries.
Suitable for this application are AA, A, C
or D cells.

Construction. Any assembly tech-
nique is acceptable, but a printed circuit
board is perhaps the easiest and neat-
est way to reproduce the circuit. (See
Parts List for availability of pc board and
kit.) Suitable etching and drilling and
parts placement guides are shown in
Fig. 3. After the project has been wired
and is operating, it can be housed in any
suitable enclosure, including the electric
guitar or bass. If you decide to put it in
your musical instrument, keep the bat-
teries accessible for replacement.

Checkout and Use. Connect your
guitar or bass to the input jack and your
amplifier to the fuzz box’s output. Rotate
the instrument's output level control for
maximum signal and, with S1in its NOR-
MAL position, adjust the amplifier's mas-
ter volume control for a comfortable lis-
tening level. Set A8 (vOLUME) for V4 ro-
tation and R3 (Fuzz) for Y4 rotation.
Place S1 in the Fuzz position and play
the instrument, noting the sound pro-
duced. Rotate R3 fully to hear a sound
with increased “bite” or raspiness.

Next, adjust A3 so that the wiper is at
the midpoint of its travel and set the in-
strument’'s output level control for less
signal until the following occurs. When a
string is first plucked, a distorted output
is heard. As the output level begins to
decay, the distortion diminishes to the
point where the instrument's sound is
relatively unaltered. This is the charac-
teristic distorted “tube” sound that in-
spired the original fuzz box.

Continue to experiment with different
control settings. You'll doubtlessly dis-
cover many sounds that will add to your
enjoyment of playing and the audience’s
listening pleasure. &
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BY CASS LEWART

nitial adjustment of a CB antenna calls

for the use of an SWR meter. How-
ever. the meter need not be left in the
line after the antenna has been tuned,
so most CB’ers have not felt the need to
purchase one. The project presented
here—an inexpensive SWR Tester—
allows an operator to make periodic
‘good/bad” checks of his antenna sys-
tem. Employing only a handful of resis-
tors, a switch, and a small incandescent
lamp, the project can be built for about
$3. The SWR Tester will not yield a
numerical SWR measurement. but will
tell the user whether the antenna/line

Schematic dingram of tester, The antenna/feedline
combination forms the fowrth leg of 0 Wheatstone bridge.
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mismatch is severe enough to warrant
further investigation.

About the Circuit. The schematic
diagram of the SWR Tester is shown in
the diagram. It is a Wheatstone bridge,
one of whose arms is formed by the
transmission line and antenna. The re-
maining three arms are 50-ohm carbon
resistors. Indicator /1, a low-voltage in-
candescent lamp, current limiting resis-
tor R4 and pushbutton switch S1 com-
prise the bridge’'s detector.

When an antenna having a 50-ohm
resistive feedpoint impedance (the ideal

]|

Pi
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METAL ENCLOSURE

condition for maximum power transfer)
1s connected to jack J1 by a length of 50-
ohm coax, the impedances of the bridge
arms are equal. Therefore, the bridge is
balanced and no voltage drop exists
across the detector. Lamp /1 remains
dark. indicating an SWR close to unity. |f
the antenna’'s feedpoint impedance de-
viates from the ideal 50 ohms, the bridge
becomes unbalanced and a voltage
drop exists across the detector.

An antenna/feedline impedance mis-
match (that is, an SWR) of about 2.5:1
will produce a voltage drop across the
detector sufficient to cause /1 to glow.

PARTS LIST

50239 conxial connector
11— .5-voli. 25-mA miniature incandescent
lamp {Radic Shack 272-1139 or equivalent)
PL-25% coaxiul connector
Ri1.E2 BE3—d7- or S0-ohm, 2-watt 5% carbon
COMPOsITIon resistor
R4—220-0hm, Ye-wart, 10% carbon composi-
LGN resistor
Normally open pushbution switch
Mise. —Suitable menal wility box, ceramic
standoff ansulators o multi-lug  erminal

stnp, hook-up wire, RG-58-U coaxial ca-

WWW amednacaaradioRietery com

hle, rubber grommes, maching hardware,
salder, ew
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WHAT IS SWR?

{LOOP}
MAX. MOVEMENT

Tie a rope or string to some solid, sta-
tionary object such as a tree or post, as
shown in the diagram. Grasp the free end
and start waving the rope up and down.
You are now generating a train of waves,
much in the way that a transmitter sends
waves down a transmission line.

When the wave reaches the point where
the rope is anchored, there is no place for it
to go so itis reflected back down the length
of the rope. In this way, a pattern is formed
as shown, with the loops being the points
of maximum movement and the nodes the
points of minimum movement of the rope.
The ratio of the maximum to minimum
waveform amplitude along the rope (called
the Standing Wave Ratio, or SWR) in this
case is 1:0, or infinity. This happens be-
cause essentially no energy is being ab-
sorbed by the wall and all js being reflected
back to the driving source. This is analo-
gous to the termination of a transmission
line with an impedance that is different
from that of the line. If the rope were not

SWR
Reflection Loss (dB)
Antenna Power (watts)

The higher the SWR becomes, the
brighter /1 will glow. Closing normally
open S7 increases the bridge detector’s
sensitivity so that /1 begins to glow at an
SWR of about 1.5:1. Note that this
causes R4 to be bypassed, removing
the resistor's protective current limiting
action from the detector circuit. If S1 is
closed when a high SWR exists on the
line and /1 is glowing, the lamp might
burn out.

The bridge presents a 50-ohm imped-
ance to the transceiver's antenna output
when a 50-ohm antenna is connected to
coaxial connector J1. However, there is
a 6-dB power loss associated with in-
serting the SWR Tester between the rig
and the antenna. The project is not de-
signed for continuous monitoring of the
SWR during communications, and
should be removed from the signal path
after tests have been completed. This
can be accomplished by either physical-
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tied to the poles and were free to continue
to move so that the transmission of the
wave could continue, there would be no
wave reflection. Each point on the rope
would then reach the same maximum am-
plitude and the SWR would be 1:1, or sim-
ply 1.0.

In electrical terms, SWR can be consid-
ered as the ratio between the antenna
impedance and the CB transmitter output
impedance, with the larger value being the
dividend and the small value, the divisor.
The closer the ratio is to 1:1, the more of
the transmitter r-f goes to the antenna. Be-
sides reducing the power output to the an-
tenna, a high SWR can also damage the
transmitter output stage by submitting it to
either excessive voltage or current. There-
fore, keeping the SWR close to 1.0 is very
important.

The table shows the relationship be-
tween SWR and the power delivered to the
antenna, assuming a nominal 4-watt out-
put from the CB transmitter.

10 12 15 20 30 50
0.00 0.04 0.18 0.51 125 255
400 397 384 356 3.00 222

ly disconnecting the SWR Tester or the
installation of a ceramic DPDT switch in-
side the project's enclosure to bypass
the bridge circuitry.

Construction. The circuitry of the
SWR Tester is very simple, and point-to-
point wiring is suitable. Solder lugs
mounted on ceramic standoff insulators
make ideal circuit tie points, but the
standoffs might be hard to find. If you
can't procure them, use a multi-lug ter-
minal strip instead.

Mount the standoffs, switch, and
coaxial jack in a small metal utility box.
Drill holes for the indicator lamp and
RG-58-U cable. Insert grommets into
these holes, mount the indicator lamp,
and pass one end of an 18-to0-36-inch
(45.7-t0-91.4-cm) length of coax through
the wall of the enclosure. Form a simple
loop knot to act as a strain relief. Then
remove 1%” (3.2 cm) of the outer in-

sulating jacket at the end of the cable in-
side the utility box. Comb out the braid,
expose a short length of the inner con-
ductor, and wire the circuit as per the
schematic diagram. Terminate the other
end of the cable with P71, a PL-259 coax-
ial connector.

Checkout and Use. Attach P71 to the
transceiver's antenna output jack. Pre-
pare a dummy load by terminating a
PL-259 with a 150-ohm, 2-watt carbon
composition resistor and attach it to jack
J1. Tune the transceiver's channel se-
lector to channel 13, or to channet 20 if
the radio has 40-channel capability.
Place the mode switch in the AM posi-
tion if you are using an AM/SSB rig.
Then key the transceiver's push-to-talk
switch.

Lamp 11 will glow brightly. Note its
brightness, and repeat the procedure on
the other channels. If the rig's output re-
mains relatively constant across the
band, I1's brightness will not vary from
one channel to the next. Next, replace
the 150-ohm resistive dummy load with
a 100-ohm component. Key the trans-
mitter. With S1 open, /1 will be dark.
Closing S1 will cause the famp to glow.

The SWR Tester is now ready for use.
Connect the coaxial feedline from the
antenna to jack J1. If the antenna has
been properly tuned and is in good
working order, the lamp will remain dark
when S1 is open and the transceiver is
keyed. The indicator might glow when
S1 is closed. especially when the chan-
nel selector is set to either end of the
band and the antenna has been tuned to
the center channel. This is normal be-
cause it is difficult to maintain a close
impedance match over a wide band of
frequencies. Short mobile whips with
large loading coils are subject to such
bandwidth limitations almost as a matter
of course.

If the indicator glows when S1 is open
no matter which channel is selected, you
should inspect the antenna and feedline
for oxidized or corroded connections,
clean metal-to-metal contact between
the ground plane (vehicle body) and an-
tenna base, etc. If no suspicious condi-
tions are discovered, retune the antenna
using an SWR meter and/or a field
strength meter.

After you have retuned the antenna or
completed your SWR tests, remove the
project from the signal path—either phy-
sically or by means of a bypass switch.
Otherwise, signals passing from the
transceiver to the antenna (and vice ver-
sa) will be substantially attenuated. <
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Micro-
PROCESSOR
MICROCOURSE

N Part 3 of this series (May, 1978), we

learned about semiconductor memo-
ries and how three-state logic allows
data transfer over a bidirectional data
bus. We also looked at the basic organi-
zation of a microprocessor.

This month we're going to meet PIP-2,
a very simple, 4-bit educational micro-
processor. Though PIP-2 is not as pow-
erful as the 8080, Z80, 6502 and other
real-world microprocessors, it illustrates
some of the more important operating
features of microprocessors.

Introducing PIP-2. PIP is an
acronym for Programmable Instruction
Processor. PIP-2 is a simplified succes-
sor to PIP-1, an educational computer
described in detail in Understanding
Digital Computers, a new book pub-
lished by Radio Shack.

While PIP-2 is simple, it has many of
the elements of a sophisticated micro-
processor. For example, PIP-2 contains
a built-in program memory—so it really
qualifies as a microcomputer. Since it
also contains a microprogrammable
control ROM, this means that its instruc-
tion set can be revised, or replaced, by
entirely new instructions, as we will see
in Part 5 of this series.

PIP-2’s Organization. A block dia-
gram of the major components of PIP-2
is shown in Fig. |. As you can see, PIP-2
is a bus-organized microprocessor. All
of its sections are connected to a 4-bit
bidirectional bus which permits data and
memory addresses to be transferred
from one section to one or more other
sections connected to this bus.
Remember from Part 3 that only one
section can read data onto a bidirection-
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al bus at any one time. PIP-2 meets this
operating restriction by employing three-
state outputs on all sections designedto
read data onto the bus. This isolates the
output of those sections from the bus

START

STOP —1
r

I—-rBUSY

BY FORREST M. MIMS

PART 4. PIP-2

AN ULTRA-SIMPLE
EDUCATIONAL
MICROPROCESSOR.

until they are activated (one at a time) by
an appropriate enable signal from
PIP-2's control section.

Let's now take a look at each of the
sections in PIP-2.
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PIP-2
Fig. 2. Front-panel
° 9,4@ °© o QBTN arrangement to
BUSY |  OUTPUT READOUT TR facilitate
operation of PIP-2.
OsToP
ON
POWERO O.. O 10 O OLoAD
OFF | PROGRAM INPUT
O LED QSWITCH

Input. A row of four toggle switches, a
LOAD switch and an INITIATE switch com-
prise PIP-2's INPUT. All these switches
are shown in Fig. 2, a front-panel ar-
rangement that allows PIP-2 to be used
like a microcomputer.

Applying power to PIP-2 automatically
clears the A and B registers, the pro-
gram counter and the program memory
to all O’'s. This permits a program to be
loaded into the program memory by sim-
ply switching in a binary instruction or
data word and pressing the LOAD switch.

Up to sixteen 4-bit instructions and
data words can be loaded into PIP-2's
program memory. After the program is
loaded, the program counter is cleared
to 0000 by pressing the INITIATE switch.
This returns the program counter to the
first memory address in the program
memory in preparation for running the
program.

Program Memory. This is a 64-bit
read/write memory (RAM) organized as
sixteen 4-bit words or “nibbles.” The
RAM has a three-state output to keep its
instructions and data isolated from the
address data bus until they're needed.

The program memory has a single
control input, RAM/R (R = read). When
RAM/R is low, the three-state output is
enabled, and the RAM reads the word
addressed by the program counter onto
the address data bus. When RAM/R is
high, instructions and data can be load-
ed into the RAM.

Program Counter. This is a 4-bit bi-
nary counter. PIP-1 and many real mi-
croprocessors have a special memory
address register that saves the contents
of the program counter untit it's time to
advance to the next memory address. In
PIP-2, the program counter doubles as a
memory address register.

The program counter has three con-
trol inputs. A “low"” that's supplied to
PC/C by pressing the INITIATE switch
clears the counter to 0000. The rising
edge of a pulse applied to PC/I incre-
ments the program counter to the next
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higher count. A low at PC/W (W = write)
writes any data on the address data bus
into the program counter. This is a valu-
able feature since it means the program
counter can branch to any address in
the program memory.

A and B Registers. These are stand-
ard 4-bit data registers with three-state
outputs. Each has two control inputs and
aclock input (¢ 2).

When A/R or B/R is low, data is read
from the selected register onto the ad-
dress/data bus. When A/W or B/W is
low, any data on the address/data bus is
written into the selected register when
the next clock pulse (¢ 2) arrives.

Adder. This is a 4-bit combinational
logic circuit that continually sums the
contents of the A and B registers. The
sum is isolated from the address/data
bus by a three-state buffer. When
ADD/R is low, the buffer is enabled and
the sum is placed on the bus.

Output. PIP-2's output consists of four
light emitting diodes (LED's) that con-
tinually show the contents of the B regis-
ter. It's possible, of course, to connect
external devices in place of the LED’s. A
4-line to 16-line decoder, for example,
would permit PIP-2 to control any one of
up to sixteen external devices.

Control. This is the electronic nerve
center of PIP-2. Control fetches instruc-
tions from the program memory and

executes them one by one under the
perfectly synchronized control of timing
signals (¢ 1 and ¢ 2) produced by the
clock.

Control consists of a 128-bit ROM or-
ganized as sixteen 8-bit bytes, an ad-
dress decoder, several microinstruction
decoders and a two-phase clock.
PIP-2's instruction register doubles as a
microprogram counter and is so closely
associated with control that it can be
considered part of it.

In the next instaliment, we’'ll look at a
block diagram of control and study its
operation in detail. For now, suffice itto
say that control’'s ROM contains a se-
quence of from one to five microinstruc-
tions for each of the various microrou-
tines necessary to execute PIP-2's six
instructions. As you'll recall from Pant 3,
individual microinstructions implement
simple operations such as data transfers
from one register to another, etc.

PIP-2’s Instruction Set. PIP-2 can
process Six separate instructions. Each
instruction is identified for humans by a
type of shorthand called a mnemonic
(memory aid) and for PIP-2 by a 4-bit
nibble called an operation code or in
simple terms an op-code.

Some of the instructions require only
one program memory address, while
others are followed by a data word.
These latter instructions require two pro-
gram memory addresses and are called
memory reference instructions. For ex-
ample,

0001
1111

(LDA)
(data)

is the format for a memory reference in-
struction that loads the A register (LDA)
with the dataword 1111,

Shown in the box below Is a tabie that
summarizes PIP-2's instructions set.
These instructions are so simple that
they really need no further explanation.

PIP-2’s INSTRUCTION SET
" Mnemonic Op-Code Nibbles | Operation
NOP 1111 no operation.
LDA 0001 load A with next nibble:
(nibble) {xan)
ADD mo add A+ B; store sum in A
i_. - ——
JMP 1000 jump to address in next nibble.
(address) {xxnx)
MOV 1011 move Ainto B; save A,
HLT 1110 halt the microprocassor.

WWW amernaaanadiohietary com
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It will be easier to apply them in actual
programs, however, if we know some-
thing about how and why they're used.
Therefore let's discuss the instructions
one by one.

NOP. Pronounced “no-op,” this is a
do-nothing instruction with several valu-
able applications. You can use a NOP or
two to reserve space in a program for an
instruction or two you might want to add
later. And you can use NOP's to replace
instructions you remove from a program
without rewriting the program. Finally,
you can use NOP’s to add a predictable
time delay to a program. This is handy
for calibrating a program that loops
through a cycle of instructions again and
again to act like a timer.

LDA. This memory reference instruc-
tion (load A) loads the A register with the
data nibble in the next program memory
address. Itis used to temporarily store a
nibble for addition or later transfer to the
output or program counter.

ADD. This single-step instruction initi-
ates a string of five microinstructions
that adds the contents of the A and Breg-
isters and place the sum in the A regis-
ter. It is used for ordinary addition, and
to increment the nibble in the A register
by some specified number (often 1). In-
cidentally, ADD uses the A register like
the accumulator register found in real
MICroprocessors.

JMP. This (jump) is a very powerful in-
struction that orders the program count-
er to branch (or jump) to the address in
the program memory specified in the fol-
lowing nibble. JMP is used to set up a
loop, a program or section of a program
that continues to execute again and
again until PIP-2 is halted by pressing its
STOP button.

MOV. This register-transfer instruc-
tion has several applications. As an out-
put instruction, it allows PIP-2's operator
to see the contents of the A register on
the LED readout (output). It also allows
you to accomplish the equivalent of a
LDB (load B) instruction by preceeding it
with LDA (load A). And, it lets you dou-
ble a number by following it with an
ADD.

HLT. This instruction (halt) is placed
at the end of all PIP-2 programs. It disa-
bles the clock in the control section, thus
preventing PiP-2 from executing any ad-
ditional instructions.

In the next part of the ccurse, we'll ex-
amine the microroutines for each of
these instructions in detail. We'll also
learn how to add new instructions by
changing the microinstructions in con-
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trol's ROM. Meanwhile, let's {earn how
to program PIP-2.

How to Program. Let’s write a simple
program for PIP-2 that continually incre-
ments the number in the A register by
one and displays the updated count on
the LED readout of the output. Here's
the program:

Program
Memory Address Mnemonics/Data

0000 LDA
0001 0001
0010 ADD
0011 MOV
0100 JMP
0101 0000
0110 HLT

It's easy to see how this program
works. When PIP-2 is started, both the A
and B registers are cleared to 0000. This
means that the first three instructions
load 0001 into A, add A to B and store
the sum (0001) in both A and B. JMP
loops the program back to line 0000 for
another cycle. LDA replaces the con-
tents of A with 0001 first. Register B also
contains 0001 so ADD gives 0010. The
sum, 0010, is moved into B and dis-
played on the readout.

Again, JMP loops the program back to
line 0000 and the process continues.
The result is that the readout flashes a
binary count of 0000 to 1111 and contin-
ues repeatedly until PIP-2 is haited.

As you can see, this program is noth-
ing more than a software version of an
ordinary 4-bit counter. That alone is not
very impressive since PIP-2 already
contains two such counters in its hard-
ware, the program counter and instruc-
tion register.

What's significant is that this simple
program can be easily modified to imple-
ment any count increment from 0000 to
1111 by simply changing the data nibble
following LDA! While this can be accom-
plished with some relatively simple hard-
ware, PIP-2 performs the task after only
a few seconds of software modification.
This nicely illustrates the amazing ver-
satility of using a microprocessor to sim-
ulate many different hardware functions
with the help of software.

Running the Program. The simple
counter program we've been discussing
is called a source program since it's writ-
ten using the mnemonics of the various
instructions. Before it can be loaded into
PIP-2's program memory, it must be
converted to an object program.
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An object program is written using the
binary numbers a microprocessor un-
derstands. Sometimes it's called a ma-
chine language program. All that's nec-
essary to generate the object program
for our software counter routine is to
substitute the appropriate op-codes for
the mnemonics in the source program
with the help of the table showing
PIP-2’s instruction set. Here's the ma-
chine language result:

Source Object
Address Program Program
0000 LDA 0001
0001 0001 0001
0010 ADD 0101
0011 MOV 1011
0100 JMP 1000
0101 0000 0000
0110 HLT 1110

After the object program is compiled,
it's a simple matter to load itinto PIP-2's
program memory. First, the power
switch is turned on. This automatically
clears all of the program memory, regis-
ters and counters to all 0's. Then the first
object code nibble in the program (0001)
is switched in via the front panel
switches (a switch is 0 in the down posi-
tion and 1 in the up position) and the
LOAD switch is pressed. This action
loads the nibble 0001 into the 0000 ad-
dress of the program memory and auto-
matically advances the program counter
to the next address.

The remaining nibbles are loaded one
by one until they are all stored sequen-
tially in the program memory. Then the
INITIATE switch is pressed to return the
program counter to the 0000 address of
the program memory.

Now all that remains is to press
START. This causes control to fetch the
first instruction from the program memo-
ry. load it into the instruction register, de-
code it and execute it. The program is
processed like this a step at a time as
the output displays the updated contents
of the B register.

Incidentally, if the clock speed is more
than about a hundred Hz, the count dis-
played on the readout will blur into a
continuous 1111. Since the clock of
most real microprocessors runs at a
MHz or more, time delay loops must be
added to their programs intended to dis-
play data to be viewed by an operator.

Other PIP-2 Programs. Though
PIP-2's instruction set is very primitive,
it's possible to write a number of differ-
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ent programs with it. Here, for example,
is a source program that adds two num-
bers and displays their sum:
LDA
(first number)
MOV
LDA
(second number)

ADD

MOV

HLT
Here's a source program that doubles a
number:

LDA

{(number)

MOV

ADD

HLT
And here’s a program that counts by
two's:

LDA

0002

ADD

MOV

JMP

0000

HLT

Programming Real Microproces-.
sors. Real microprocessors have doz-
ens of instructions in their instruction
sets. A typical microprocessor such as
the 6800 or 8080 has instructions that
can accomplish any of these tasks:

® Move data and addresses between
registers.

® Shift and rotate the bits in a data
word.

® Perform various arithmetic and logi-
cal operations.

@ Branch conditionally or uncondition-
aily to any part of a program or to a sub-
routine.

@® Make various logical comparisons.

® Increment or decrement the con-
tents of a register or memory address.

Real microprocessors also have
special instructions that may be unique
to a particular family of microprocessors.
For example, some microprocessors
have various instructions for accepting
data from outside circuits. Others have
built-in decimal arithmetic capability.

Programming real microprocessors
can be both tedious and time consum-
ing, but most people can learn to write
simple programs with a little practice
and some hands-on experience with a
microprocessor using a keyboard (best)
or toggle switch (OK) input. Of course,
many microprocessor programs have
been published in books and articles;
and as time goes by, the number of
available programs will multiply. &
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ELF 1| by
NETRONICS

Featured in
POPULAR
ELECTRONICS

Shown with 2 optional 4k
Memory Boards GIANT
BOARD™. Kiuge Board ang
ASC'I Keyboard

SPECIFICATIONS

ELF (I features an RCA COSMAC
C0S/MQS  8-bit  microprocessor  ad
dressable to 64k bytes with DMA, in
terrupt, 16 registers, ALU. 256 byte RAM
full hex keyboard. two digit hex output
display. 5 slot plug-1nexpansion bus (less
connectors), stable crystal clock for tim
ing purposes and a double-sided, plated
through PC board pius RCA1861 video IC
to display and segment of memory on a
video monitor or TV screen

EXPANSION OPTIONS
® ELF ) GIANT BOARD™ WITH CASSETTE
I/0 RS 232-C/TTY 1/0, 8:bt P 1/0
decoders for 14 separate I/ Qmnstructions
and a system monitor/editor Turns ELF [}
into the heart of a full size system wth
massive computing power' $39 95 kit
® 4k Static RAM. Addressabe to any 4k
page to 64k Uses low power 2102's Chip
select circuit allows ongina! 256 bytes to
be used. Fully buftered Onboard 5 vot
regulator $89 95 kit
o Prototype (Kluge) Board accepts upto
36 1.C'sincluding 40,24, 22.18.16 14
pin  Space available for onboard
regulator, $17 00
= Goid plated 86-pin connector. $5.70
# ELF Il Full ASCII Keyboard Upper &
lower case. $64.95 kit
# 5 amp Expansion Power Supply
Fowers the entire ELF Il (Not required un
less adding 4k RAM boards ) $34 95 kit

All of the above PC boards plug
directly into ELF Il's expansion bus

ELF 11 TINY BASIC
Communicate with ELF [1in BASIC. ELF 11
Tiry BASIC 1s compatble with either
f-SgIl keyboard and TV screen or stan
vzrd teletype/video terminal utilising RS
32 Cor 20 mil TTY interface. Commands
include SAVE and LOAD for storng
programs on standard cassettes. a plot
command to display graphic information
and special commands for controlhing
ELF 1l 1/0 dewices 16-bit integer
anthmetic. © ,x .+ ( }.26 vanabies A-Z
Other commands nclude LET, IF/ THEN
{NPUT, PRINT, GO TQ. GO SUB, RETURN
END, REM CLEAR, LIST RUN, PLOT
PEEK POKE. Comes with maintenance
documentation and excellent wusers
manual that allows even beginnersto use
ELF 1 for sophisticated agghcatons {dk
memory required.) $14 on cassette
tape
Coming Soon...

e D-A A-DTonverter @ Controler Board
e Cabinet o Light Pen (lets you write
or draw anything on a TV screen
Imagine having a "magic wand that
writes like a crayon')

o Hobbiests! e Engineers! @ Technicians! @ Students!

Write and run mach ne language programs at home. display
video graphics on your TV set and design miCroprocessor
circu ts—the very frst night  evenif you ve never usec a com-

puter betore ELF II featuring

RCA COSMAC

microprocessor/miniCOMPUTER

99~

Get "hands on’” experence with a computer for
just $99 95 Then. once you ve mastered com
puter fundamentals expand ELF [1w th awcost
add ons and you ve got an advanced persona
computer powertuleroughtosoive business. i
dustria or scient fic problems

LEARNING BREAKTHROUGH!

A short Course on Microprocessor
and Computer Programming

Written for anyone! Minimal background needed!

Using advanced computers is now as easy as dnving a Car with an automate
transmisson We will teach you step by step_instruction by instruction, a0« to
use an RCA COSMAC computer

Not only does our short course explain computers # heips anyone wnle and
run programs and solve complex problems requirng a computer Knownghas a
computer works can help you

(1) Spot situations where a computer can assist you i business sndustty per
sona applcations, etc  ([2) Select the most economical computer (o
microprocessor) and re ated hardware for your spec ic needs (3} Wi te and run
the programs you need and (4) Keep your computes costs down

This course was written for ELF 11 usersbut 1t's ablockbuster for every RCA
COSMAC user o owner!

Stop reading about computers and get your hands or one tLE s an outstanding
trainer for anyone who needs to use a computer to maximiz2 his or her persor alettec
tiveness But ELF 1iisn't just a traimer Expanded. it becomes the heartota Joaertul
computer system

FOR $99.95 YOU GET ALL THIS—

No other small personal computer ofters wideo output and ELF 115 expansion
capabilities for anywhere near $99 95 ELF 1l can create gaphics on your [¥ streen
and play electronic games! It pays for itselt over and over agdin i the tun it provides
for your whole family Engineers and hobbiests can use ELF W in microprocessor
based Circuits as a counter. alarm. lock thermostat, imer telephone dialer etc The
possibities are endless’

THEN ELF Il EXPLODES INTO A GIANT!
Once you've mastered computer tundamentals. ELF 1 car give you POWER! Plug in
the GIANT BOARD™ and you can record and play back your programs. edit and debug
programs communicate with remote devices and make things happen in the real
world Add Kluge Board to solve specific problems such as ¢perating a more complex
alarm system or controling a printing press 4k memory unils let you wrie longer
programs and solve even more sophisticated busimess incustrial scienhitic and per
sonaf finance prablems
ADD ELF 11 TINY BASIC AND ASCII KEYBOARD
To make ELF lleasier touse we ve developed ELF 11 Tiny Basic Itlets vou program tLE
11 with simple words you can type out on a keyboard such as PRINT. RUN a~d LOAD
ELF Il responds by displaying answers on your printer vigeo monitor o 1% screen
WRITE AND RUN PROGRAMS THE VERY FIRST NIGHT!
The ELF I! kit includes all components and everything you need to wnte and run vour
own programs plus the new Pixie Graphics chipthat lets you display any 256 dyte sey
ment of memory on a video monitor or TV screen Na wonder ELF 1115 now being used
as a trainer in many high schools and unmiversities

Easy instructions get you started right away even it you ve never used a computer
before The newly expanded ELF {} Manual covers assemaly tesing programming.
video graphics and games

ELF 1} can be assembled in a single eveming and you Il stifl have time to run
programs including games. video graphics, etc betore gting to bed!

mn mm = =SEND TODAYem um mm == 1
(203) 354-9375

NETRONICS R&D LTD., Dept. PE-¢€
333 Litchtield Road. New Milford, CT 06776

I CIYES' | want to run programs at home and have enclosed.
£1$99 95 plus 33 p&h for RCACOSMAC ELF 11 kit [5 34 95 tor power supply required
for ELF (1 kit £ $500 for RCA 1802 User s Manual

(7 $4 95 for Short Course on Microprocessor & Lomputer Programming
(7 ELF 1l connects to the video input of your Tv set 1f you preter tu connect ELF 11to
é}ur antenna terminals instead, enclose $8 95 tor RF Modulator

I $39 95 plus $2 p&h for ELF 1| GIANT BOARD™ wit ,
4k Static RAM kit $89.95 ea pius $3 p&h 1 il
£1$1700 plus $1 p&h for Prototype (Kluge) Board E

I [ $34 95 plus §2 p&h for Expansion Power Supply wt i
__Goid plated 86-pin connectors at $5 7U ea .
1 $64 95 plus $2 for ASCII Keyboard kit
£1$14 95 for ELF 11 Tiny BASIC cassette
11 Want my ELF It wired and tested with the power transformer, RCA 1802 User's
Manual and Short Course on Microprocessor & Computer Programming for

$149.95 plus $3 p&h. Total Enclosed (Conn fes add tax) $

NAME
I ADDRESS
CITy STATE ZIP.
SR W B B Dealer Inguiries Invited TN W

i
I
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Train with

NTS for the

MicroComputers, digital
the first name

“
ot TR R W
con 06 1ot W18 W

The world of electronics is daily becoming more
challenging. Technology is growing more specialized,
and the importance of digital systems increases
every day. Test instruments, home entertainment
units and industrial control systems are all going
digital. And now, NTS training programs include a
wider choice of solid-state and digital equipment than
ever before offered in any home study course:
Advanced NTS/Heath digital color TV (25" diagonal
with optional programming capability), NTS/Heath
microcomputer, digital test equipment, digital stereo
receiver (70 watts per channel), NTS compu-trainer,
plus much more state-of-the-art equipment to make
your training exciting and relevant.

The equipment you receive with NTS training
programs is selected to provide you with a solid

background in electronic systems. Kits and lessons
are designed to work together to demonstrate
electronic principles and applications. The kit-building
not only shows you how electronic hardware
functions, but how various circuit designs accomplish
different purposes. Your lessons guide you through
any number of experiments associated with many
projects. This is the Project-Method, and it works.
Step-by-step, you learn how and why digital
electronics has become a part of our world, and the
even bigger role it is sure to play in the future.

Whether you are looking for training in Consumer,
Commercial, or Industrial electronics, NTS offers
fourteen courses, some basic, many advanced, in
several areas of electronics. An all-new full-color
NTS catalog shows you what each course covers,
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Send a Cal'd. NTS' project-method courses
Start a career. i we o te

citing career. Learn Elec-
tronics with our new GR 2001 computerized color TV (25" diagonal),
with optional programming capability. NTS also has courses in Air
Conditioning, Mechanics, Home Appliances. Send this card. We'll rush
you our new full-color catalog. All absolutely free. NO OBLIGATION,
NO SALESMAN WILL CALL.

Color TV Servicing O
B&W TV and Radio Servicing [
] FCC License Course
Basic Electronics
1 Electronic Communizations [

ELECTRONICS DIVISION

l MECHANICS DIVISION AIR CONDITIONING,

Electronics Technology
Computer Electronics
Audio Electronics Servicing

| Digital Electronics

MicroComputers/
MicroProcessors

L

7 Home Appliance Master
Technician's Course
Handyman Appliance
Repair

° Approved for Veteran Training.
Check for details.

1 Check if irterested ONLY in class-
I room traming in Los Angeles.

205-068
Name

1 Master Course in Auto, Truck

& Diesel Mechanics
Automotive Mechanics
Engine Tune-Up and
Diagnostic Analysis

REFRIGERATION,
HEATING DIVISION

Master Course in Air
Conditioning, Refrigeration
& Heating

Address

Apt City.

State.

NATIONAL o> SCHOOLS

Technical-Trade Training Since 1905. Resident and Home-Study Schools.

Popular Electranics

4000 S. Figueroa St ., Los Angeles. Calif. 90037
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electronics of the future.

systems and more...from
in home study.

19913
Jise

SJlUod

and every piece of equipment included.

Send for it today, and see for yourself what's really
happening in electronics training technology at NTS.
Find out how much has changed, and what new
directions the field is taking. You’lt probably want to
be a part of it.

It's free. Just mail the card or coupon. Today.

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

NATIONAL Gewcd SCHOOLS

TECHNICAL-TRADE TRAINING SINCE 1905
Resident and Home-Study Schools
4000 South Figueroa St.. Los Argeles, Calif. 90037
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Simulated TV Reception
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NATIONAL TECHNICAL SCHOOLS Dept. 205-068
4000 South Figueroa Street, Los Angeles, California 90037

Please send FREE Color Catalog and Sample Lesson.

C] Color TV Servicing

1B & W TV and Radio Servicing

] FCC License Course

] Electronic Communications

[] Electronics Technology

[J Audio Electronics Servicing

[] Digital Electronics

] MicroComputers/MicroProcessors

Name _ I S Sy
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I Apartment Number . _Age
City _ A

l State Zip
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Focus
On

Specaker Systems

BY IVAN BERGER, senicr Editor

A buying guide to loudspeaker systems,
including model comparisons.

. UNDERSTANDING THE SPECIFICATIONS

HE SPECIFICATIONS on the fol-

lowing pages cover the vast ma-
jority of high-quality speaker systems
available in the U.S. and though specs
alone can't tell you what a speaker
sounds like, they can serve as a pre-
liminary screening guide to help you
narrow down your list of speakers to
the few most likely to suit your require-
ments. Since there are probably more
manufacturers of speakers than of any
other high-fidelity component, that can
save you a lot of time.

Nationally Advertised Value.
The prices listed in our guide are those
that are nationally advertised by the
manufacturers. But dealers in your
area may offer lower ones—check be-
fore buying. The fact that discounts are
available on some models means that
you needn't restrict your list of pos-
sibilities to those whose nominal price
is within your budget—models listed at
up to one-third more than your budget
figure may actually be available in your
price range. On the other hand, don't
be too surprised if some of the prices
listed here have risen by the time you
get to an audio dealer. Speaker manu-
facturers’ costs go up, too, and fluctua-
tions in foreign-exchange rates can
play havoc with the cost of imports.
When setting your speaker budget,
don't stint. Speakers have a greater ef-
fect on your system’'s overall sound
than any other component, so it pays
to invest substantially in them. But if
two speakers sound absolutely equal
to you (they'll rarely sound absolutely

alike), feel free to buy the less expen-
waones if all else meets your needs.

Enclosure Types. Like most techni-
cal specifications, this one is some-
times over-emphasized in sales litera-
ture. In most cases today, it's possible
to build equally good-sounding—and
even similar-sounding—systems with
any enclosure type. But every speaker
must have some sort of baffle or enclo-
sure to keep the waves that radiate
from the back of the speaker from mix-
ing uncontrollably with the front waves.
Since the front and rear waves are out
of phase, uncontrolled mixing would
allow them to neutralize each other,
cancelling the sound. In practice, this
only occurs at the low frequencies,
where the wave lengths are longer
than the distance around the baffie.
For this reason, enclosure design has
most effect on the bass frequencies.

Acoustic-suspension or “air-suspen-
sion” enclosures are small, sealed
boxes whose trapped air serves as the
spring for otherwise floppy speakers.
Acoustic-suspension speakers have
been most popular for years because
they can deliver clean, deep bass from
comparatively small enclosures. The
drawback of acoustic-suspension sys-
tems has been their low efficiency: all
else being equal, it takes more power
to drive an acoustic-suspension
speaker to a given output leve than it
takes to drive most other systems.

The bass-reflex system, unike the
air-suspension type, has an opening or
“port” through which the low-frequen-
cy driver's back wave can escape to
the front. With careful design, this
wave can be made to emerge in-phase
with the woofer’s front wave, just at the
frequencies where the woofer needs

help most. You'll find more and more
bass-reflex systems among the newer
models, since the characteristics of
such systems can now be more pre-
cisely formulated than a decade ago.
This allows designers to eliminate
boomy resonances that formerly cha-
racterized some reflex systems. And
since the back wave is used, not wast-
ed, reflex speakers tend to have higher
efficiency than air-suspension types.

Passive radiators (also known as
“drone cones” or “auxiliary bass radia-
tors”) are sometimes used in place of
ordinary open vents. Atleast one man-
ufacturer therefore calls them ‘“vent
substitutes.”

Several of the formulas for vented-
speaker designs involve the deliberate
acceptance of small response ir-
regularities, which can easily be cor-
rected with external equalizers, in ex-
change for better performance in areas
where equalizers cannot help. The
equalizer must be carefully matched to
the speaker in such cases, and several
speakers which come with such exter-
nal equalizers are listed here. Not all
reflex systems offer high efficiency,
though. The formulas that now govern
reflex system design allow a trade-off
between efficiency, deep bass, and
enclosure size. Designers may choose
to give you more of one in return for
less of another.

“Transmission-line” or ‘“acoustic-
labyrinth” designs are basically long,
padded tubes, folded back and forth to
fit into a box of a convenient-size. This
is a very clean way to absorb the back
wave of the speaker, but its absorption
means it cannot contribute to efficien-
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cy. Some labyrinths (only the closed
type are true transmission lines) there-
fore are open-ended, tuned so that the
back wave emerges in phase at a low
frequency where its contribution will be
useful.

Horn speakers, today a rarity among
woofer enclosures (though horn tweet-
ers are still common) have the highest
efficiency of any speaker, and gain low
distortion by keeping cone movement
small. But their mouths must be im-
mense for good bass output, so the
most common type is the “corner
horn,” which uses the walls of a room
corner as part of the horn. Such speak-
ers are, however, expensive—the horn
must be folded in upon itself like the
labyrinth, making the enclosure com-
plicated to build—and still large. And
they can only be used in rooms having
suitable corners. (Not all corner speak-
ers are horns, though—and placing
any speaker in a corner will reinforce
bass response.)

Open baffles also work, but they
must be large in order to control bass
cancellation. The Transar and many
full-range electrostatic and planar
speakers use such baffles.

Woofer Size and Type. It's gener-
ally believed that the bigger the woof-
er, the lower the bass. But that's only
true if the enclosure is made larger,
too. Larger woofers do have lower res-
onant frequencies when measured in
free air. But once mounted in an enclo-
sure, a larger woofer will {(all else being
equal) exhibit a higher resonant fre-
quency that a smaller one mounted in
the same box! The larger cone moves
more air for the same degree of cone
excursion. Moving more air into a box
of a given size raises the air pressure
in the box, stiffening the “air spring”
the driver is pushing against. Since the
resonant frequency depends on both
the mass (of cone and air) and the
compliance, or springiness, of the air
and the driver suspension, the reduc-
tion in air compliance raises the sys-
tem’s resonance more than the in-
creased driver mass lowers it.

Within a given enclosure, then, a
larger woofer (which moves more air
for a given cone excursion) will pro-
duce bass more efficiently-—but a
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smaller woofer will produce deeper
bass frequencies, though weaker in
output. Enlarging the enclosure lets
the larger woofer deliver deep bass,
too, and more efficiently. But the sys-
tem then takes up more space and
costs more. In short, don't expect
woofer size alone to make one system
deliver deeper bass than another.

Most woofers are standard cone
drivers, regardless of enclosure type.
Even here, however, there are some
variations. Many makers now use
woofers covered or impregnated with
plastics (commonly Bextrene) or car-
bon fibres, to stiffen the woofer and in-
crease its internal damping, both of
which reduce cone breakup distortion.

Some manufacturers use very shal-
low woofers, to minimize the phase dif-
ferences between woofer and tweeter.
Others stagger their drivers, so that the
tweeter's mouth is far behind the woof-
er's. Both techniques put the woofer
and tweeter voice coils in the same
plane, allowing the output from both
drivers to reach the listener at precise-
ly the same time, not a tiny fraction of a
second apart (provided the crossover
networks dividing the sound between
woofer and tweeter do not add time de-
lay problems of their own). Opinions
are divided as to whether or not phase-
coherent design audibly improves the
sound. but there’s no question that
phase-coherence can't degrade it.

Planar woofers, such as the various
electrostatics and the “flat-panel”
speakers driven by regular or distribut-
ed voice coils, are usually in open baf-
fles. Either the baffles or the speaker
driving elements (preferably the latter)
must be large to deliver sound power
at low frequencies. In practice, this
means that such speakers often re-
quire additional subwoofers for the
very low bass—note the rated frequen-
cy-response figures in our chart.

Other Driver Sizes and Types.
Most speaker systems use at least two
separate drivers—a massive woofer
for the lows and a small tweeter for the
highs—and many use 3 or more driver
sizes. This is because each end of the
frequency spectrum imposes opposite
requirements on a driver. Bass re-
sponse requires a large driver that can
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move a lot of air and handle a great
deal of power. Treble response re-
quires as light a driver as possible
(which also improves transient re-
sponse). In addition, it requires a small
driver, for broad, even dispersion. (Dis-
persion is a function of the ratio be-
tween driver size and sound wave-
length.) Midrange dispersion is rarely a
problem, especially in speakers with
separate midrange drivers. So
high-frequency dispersion—as evi-
denced by tweeter size—is probably
the most important specification in this
column.

Dome tweeters have no better (or
worse) dispersion than cone types of
equal size. However, dome tweeters
have larger voice coils, which allows
more power-handling capacity—and
also increases the size and cost of the
magnet that must be used with them.

Electrostatic tweeters tend to have
limited excursion, which makes it easi-
er to give them good transient re-
sponse, but also means they must be
targer than cone types, which limits
their dispersion. For that reason, most
electrostatic tweeters use several
tweeter elements, angled apart to cov-
er a wider sound field. (Some nonelec-
trostatic tweeters do this, too.)

Horn tweeters allow a small, light
diaphragm with good transient re-
sponse to radiate appreciable power
efficiently without breaking up. The
driving diaphragm is usually a dome or
flat diaphragm with a conventional
voice coil, but more and more horn
tweeters use piezoelectric drivers, sol-
id-state devices that produce sounds
by flexing in response to signal volt-
ages. But designing horns for good
high-frequency dispersion is hard. The
approaches taken include the use of
multi-cellular horns, and of “acoustic-
lens” louvers at the horn mouth.

Crossover Point. Dividing the fre-
quency range between several differ-
ent drivers requires that each driver
handle only that part of the range that
it's designed for. Electrical “crossover
networks” ensure that each driver get
only its proper range, and that re-
sponse slopes off at those frequencies
that another driver should handle. In
practice, the frequency ranges of ad-
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joining drivers overlap, and there is a
point—the  crossover frequency—
where each is contributing haif the total
radiated sound. The more divisions,
the more such frequencies: a two-way
(woofer-tweeter) system has just one
crossover poiny, a three-way (woofer-
midrange-tweeter; system has two
crossovers, and so on.

Impedance. A speaker’'s impedance
changes with frequency. lIts rated
impedance is wusually the lowest
impedance it will reach at any point
within its frequency range (generally,
the mid-bass region). Usually given as
4, 8 or 16 ohms, impedance is mainly
important when you intend to connect
more than one pair of speakers to the
same amplifier. Many amplifier circuits
can be damaged by the 2-ohm imped-
ance which results from operating two
4-ohm speakers in parallel. Unless you
know your amplifier can handle it, buy
higher-impedance speaker systems
for multiple-speaker installations.

Frequency Response. This speci-
fication is useful, but only as a rough
guide: measurement standards vary,
ana a speaker's measured response
will vary with the microphone position
and the space surrounding the speak-
er when it's tested. The specified re-
sponse might be the on-axis response
in an anechoic chamber, the on-axis
response in a reverterant chamber
(wnich would show more bass—how
much more depending on the chamber

E-V Interfuce: B has matching
equalizer, passive radiator.

e .
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size and shape), or a total-radiated-
power response taken in a reverberant
room but including both on-axis and
off-axis measurements.

Frequency response figures which
specify how many decibels (dB) the
sound varies over the indicated range
are more meaningful than those which
simply state the frequencies spanned.
You know that a speaker that is within
+6 dB from 30 to 18,000 Hz has fairly
substantial bass response, but a
speaker whose response is stated only
as an unqualified “30 to 18,000" could
be considerably more than 6 dB down
at 30 Hz (though it could be less than 6
dB down, too). Without the qualifica-
tion in dB, you justcan't tell.

Sensitivity and Minimum Rec-
ommended Power. These useful
specifications help determine how
much amplifier power you need to
drive the speaker system satisfactorily.
(Remember that, when driving two
speakers, each gets about half the am-
plifier power, so a “20-watt” minimum
means 20 watts per channel.)
Sensitivity (which is @ measure of ef-
ficiency) is usually stated in terms of
sound output from a 1-watt signal mea-
sured at a 1-meter distance. For exam-
ple, a signal that delivers 92 dB SPL
(sound pressure level) from a 1-watt
signal will require 3 dB less power for a
given output than one which delivers
89 dB from the same watt. Thus, the
more sensitive (more efficient) speaker
can be used with an amplifier half as

AR-15 air suspension system with

dome tweeter.

Technics SB 6000A has stepped-back
drivers for phase correction and ducted port.
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powerful as the 89-dB speaker would
require. The catch, though, is that the
rating varies according to the frequen-
cy components of the test signal used.
Therefore, the manufacturer's mini-
mum power recommendation should
be given at least as much weight as
the sensitivity figure.
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Power-handling Capacity. This
tells you both how much power the
speaker can safely accept. Since this
specification is not rigidly defined, you
should use it only as a rough guideline.

We've distinguished, where possi-
ble, between those power-handling
ratings that specify momentary peak
input power and those that specify
continuous power capacity. However,
that still leaves open the question of
how long a signal of that power is safe
in either case, and what the frequency
components of the test signals were. In
general, it's safe to use an amplifier
whose continuous-power rating is the
same as or a little larger than the
speaker's, or one-half the speaker’s
peak power rating. But you can use
amplifiers with higher power if you're
careful not to drop the tonearm onto
the groove with the volume control well
up, or to plug and unplug signal
sources while the amplifier is on, either
of which can create speaker-blowing
transients on almost any system. You
can also use a high-power amplifier if
you don't play your system so loud it
goes into audible distortion.

If you combine the maximum power
figure with the sensitivity rating, you
can tell how loud the speaker can be
safely played. Since 20 watts is 13 dB
above one watt, a speaker with a pow-
er-handling capacity of 30 watts and a
sensitivity figure of 93 dB for 1 watt in-
put can play at levels of up to 106 dB
( 93 + 13 dB) with some presumption
of speaker safety. That is probably
loud enough for most classical listen-
ers, but not for the truly dedicated rock
listener, who would probably prefer a
limitof 110-115dB.

Still, check the speaker at your pre-
ferred listening level before buying it.
The figures tell you only how loud the
speaker can play without damage—
not how loud it can play without audible
distortion.

Level Controls. The sound of most
speakers can be aitered somewhat to
account for listener preferences as
well as the acoustics of the listening
room and the speakers’ location there-
in by altering the high-to-low-frequency
balance. This usually requires at least
a tweeter level control, and may also

involve additional controls for the mid-
range and other drivers. (Woofer con-
trols are almost unheard-of.)

The more such controls there are,
and the more continuous their adjust-
ment (as opposed to simple two- or
three-position switches), the more pre-
cisely the speakers’ frequency balance
can be adjusted. But the more adjust-
ments there are, the harder you'll have
to work to get it just the way you want.
Incidentally, tweeter-level settings la-
belled “flat” or “normal” are just re-
commendations—alter them if you
feel that it makes an improvement.

Dimensions and Weight. These
have little to do with the sound of a
speaker (save that, all else being
equal—which rarely occurs—bigger
cabinets permit lower bass with fewer
trade-offs). But they do help determine
how well a speaker will fit intc your
home. Dimensions are most important,
of course, if you plan to locate your
speaker systems on bookshelves. And
for shelf mounting, weight is important,
too. Make sure your shelf can handle
any speaker you plan to put on it. (e

Il. UNDERSTANDING WHAT YOU HEAR

HE SPECIFICATION sheet for a
speaker system tells the buyer
less about the system’s sound than do
the similar sheets for other audio com-
ponents. Thus, the speaker buyer is

Powered Advent has amplifier
inside rear panel.

forced to rely heavily on the judgment
of his own ears—superbly sensitive in-
struments, but not very precisely cali-
brated ones.

The art of buying a good speaker

JBL L212 has mid/high-
frequency “satellites” und
common bass module.

must therefore begin with training our
ears and minds to appreciate and un-
derstand what we are hearing. Un-
trained. it is too easy to fall under the
seductive spell of a speaker that

Klipschorn folded-horn system.
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makes one type of program material
sound startlingly real only to find its
sound inadequate for those types of
music you listen to most often. The
sound you hear in one acoustic envi-
ronment is likely to be very different in
another listening room, too. There are
no perfect speakers. But to the knowl-
edgeable ears, the least inperfect
speaker is the one which reproduces
recorded sound most realistically, im-
posing the least pessible coloration on
that sound.

Assessing realism is, however, dif-
ficult. 1f you attend live concerts
of acoustical—not electrical—instru-
ments, you can use them to sharpen
your listening judgements. Before
shopping for a speaker, attend a con-
cert or two. Close your eyes and ana-
lyze the sound you hear, attempting to
sum up verbally the differences be-
tween this sound and the sound of the
same music played at home. The ver-
bal summation is important—words
are easier to remember precisely than
are subtle differences in sound.

Rock concerts are less useful train-
ing for the ear, because rock records

rarely attempt to reproduce the concert

sound. Instead, rock performances
strive to reproduce on stage the sonic
experiences that are so easily
achieved in the recording studio. Be-
sides, the sound you hear from electri-
cally amplified performances is the
sound of the amplifiers and speakers
used. Recordings are usually made by
direct pickup from the instruments

B.E.S. Geostatic’s
dipole planar drivers
radiate from both sides.
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themselves, rather than by micro-
phones aimed at the speakers you'd
hear at a concert.

Your Own Tests. In an audio deal-
er's store, intelligent listening can
quickly screen out the most biatantly
colored or limited speaker systems.
Listen to as many types of program
material as you can, but with special
emphasis on the kinds of music you
will listen to at home. Any speaker
which seems to lack highs or lows on
all recordings should be rejected. The
ear is easily fooled, however, since
many colorations sound quite pleas-
ing—on some material. For instance,
listen to whether the bass seems rich
and full and whether it is rich and full
on many different notes. Or does it
lend all such notes the same pitch,
which is a sign of uncontrolled bass
resonance? (Note, too, that below the
resonant frequency, speaker output
drops off dramatically.) Make sure the
musical notes you hear are the ones
being played, as well. On a descend-
ing passage of bass notes, for exam-
ple, the fundamental tone should keep
descending, not reach a plateau and
stop. Some speakers falsify bass by
“doubling,” delivering a distorted over-
tone of notes below a real low-frequen-
Cy limit. In this case, a distorted 60-Hz
note, may be heard when a clean 30
Hz is called for. If you could play a
sweep-frequency record through such
loudspeakers, you would hear the
sound fade cleanly as the frequency

H.H. Scott Pro-100 also
reflects sound from ceiling,

\

lowered, then come back at higher vol-
ume with higher pitch. A good speaker
will simply fade out below its low-fre-
quency cutoff. It's always better to
miss a few rarely recorded bass tones
that are there than to muddy the sound
output with tones that weren't recorded
to begin with.

Test reports are a help, of course—
even reports on speakers you do not
intend to buy. Listen to speakers about
which you have read reports, and try to
correlate what you hear with what the
tester heard and measured. Do this for
several speakers. This will help you
differentiate various speaker deficien-
cies and virtues.

While frequency-response specifi-
cations tell you comparatively little
about a speaker, frequency-response
graphs—whether in specification
sheets or test reports—tell you a great
deal. Minor squiggles can be ignored
since all speakers have them (though
some speaker specification sheets
smooth out curves for public consump-
tion). In your mind, however, shade in
the spaces between the response
curve and the reference-level chart
line. The audibility of response devia-
tions is roughly proportional to this
mentally shaded area. Broad, shallow
bulges and dips will be plainly audible.
So will sharp but high-amplitude reso-
nances. However, resonant peaks and
dips that are both sharp and short will
not greatly affect the speaker’s sound.

Observe, too, at what frequency ex-
tremes response begins to drop off,

Heil AMT tweeter squeezes
air instead of pushing it.
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and how fast it drops. At the bass end,
look for a speaker that rolls off smooth-
ly, rather than one which exhibits an
exaggerated response hump just
above the roll-off point.

Teach yourself also to recognize the
effects of room acoustics on speaker
demonstrations. Bear in mind that if
the room you'll listen in at home has a
greater percentage of hard surfaces
than the store's listening room, you'll
hear more highs at home. If your room

2
N

N\
10,000

1000
Hz

A heavily upholstered room or a
turned-down tweeter control can help
correct for a speaker whose high-fre-
quency response is exaggerated, but
still smooth. It cannot correct, how-
ever, for shrillness caused by peaks
within the treble region. One can only
eliminate these by turning down the
treble enough to lose the desired highs
as well. Sometimes, though, an equal-
izer can help here. Similarly, one can-
not count on a room that is more “live”

2N

£

Kl |

100

A response curve can be
made to look smoother by
stretching the hortozontal axis.

is full of soft, absorbent surfaces, highs
will be weaker. To some extent, the
speaker's tweeter and midrange level
controls can help compensate for this
when you get it home. But, if the deal-
er's listening room is more absorbent
than your own, and you have to turn
the tweeter down to make it sound best
in the store, then try another speaker—
you may not have enough adjustment
range left to compensate for the
acoustics in your home.

compensating fully for a system with
deficient treble response.

Note, too, how speaker placementin
a room affects bass response. Resting
a speaker on a floor accentuates its
bass; placing it on the floor in a corner
accentuates it further. Raising it above
the floor on a stand (or bookshelf) will
reduce bass. Conscientious dealers
often to try to equalize for these effects
by setting up the speakers assymmet-
rically, so that the speaker nearest the

Pioneer horn tweeter is

segmented for dispersion.

corner on one side of the room will be
farthest from it at the other. This gives
each pair of speaker systems demon-
strated a roughly equal chance.

Long listening sessions lead to lis-
tener fatigue, and consequent errors of
judgement. So do not assume that
you'll be able to pick the perfect speak-
er (for you) in one visit to a dealer.
Take your time; limit your listening ex-
perience. You're making a substantial
investment to last for many years.

Be sure not to try to compare three
or more systems at once. Your sound
“memory” won't be gocd enough. To
truly discern the difference between
speakers, you must compare two pairs
at a time. When you have chosen the
better pair, you then may compare
them to a third set.

The speakers youre comparing
must be precisely matched in level. If
one speaker is grossly louder than the
other, you will hear this mainly as a dif-
ference in sound level. But if they differ
by only a fraction of a decibel. you are
likely to judge the louder one as being
clearer, and not attribute the difference
to volume at all. Dealers today fre-
quently provide for such level matching
in their speaker switchers (the level-
match attenuators used should be be-
tween the system amplifier and
preamp, not between amplifier and
speaker). But this match should be re-
checked frequently. Of two speakers
balanced on, say, pink noise, one
might be slightly louder when playing
music with a good deal of bass con-

Sansui 3-way system.

Note horn tweeter with acoustic lens.

Bose 901 reflects most of its
sound from room wall.
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tent, and the other slightly louder when
playing music strong in treble tones.

As you compare two sets of speak-
ers, spend some time switching quickly
between them (preferably in midpas-
sage, not just as the music changes) to
hear how each handles essentially the
same sounds. Also spend some time
listening to each at length.

Listen to as many types of sound as
possible. Bring records you're familiar
with (fresh copies, if your old ones are
worn or dirty), covering as many types
of music as possible. Listen aiso to the
noise heard between stations on an
FM tuner or receiver.

Why noise, when the emphasis thus
far has been on reproducing music
naturally? Simply because FM noise
contains a balance of all the frequen-
cies over a range of about 50 to 15,000
Hz. Peaks and dips in a speaker’s re-
sponse will often show up quickly on
white noise, when you might otherwise
have to wait a tong time for music to hit
a note that would expose them clearly.
The sound should be a smooth rushing
noise, with both bass and treble clearly

present. Grittiness or roughness is one

sign of coloration. So is a milky
smoothness, usually the sign of insuffi-
cient treble. If all you hear is hiss, on
the other hand, there's probably too lit-
tle bass response. The sound should
seem high-pitched with no specific
pitch attributable to it. Any distinct
pitch you can hear is because a reso-
nance overemphasizes a single fre-
quency or narrow frequency band.
Here's an interesting test one can
make to check for the nasality or honki-
ness that afflicts speakers with over-
emphasized midrange response. With
you hands cupped over your mouth,
say "Shhhhh"; then listen to the same
sound made with your hands removed.
White noise should have the same
smooth, rushing quality as in the sec-
ond example. If the speaker sounds as
though its hands were over its mouth, it
will add nasal coloration to the music.
Noise is also a good test for high-fre-
quency dispersion. Starting from a
point on the speaker’s axis, walk to
either side until the high-frequency
sound quality changes noticeably.
Then continue walking slowly until the
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hissiness disappears from the sound.
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The farther from the speaker’s axis you
must go to reach these points, the
broader and more even the speaker’s
high frequency dispersion. If, with your
eyes closed, you can reliably tell just
when you're directly on the speaker’s
axis, its dispersion is deficient.

While you're tuned to FM, listen to
some deep-voiced male announcers.
They should sound natural, as if they
were in the room with you, not as if
they were in a rain-barrel or tub. This
boominess or chestiness is a sign of a
speaker-response peak at about 100
to 200 Hz. (Check several announcers,
though, to be certain that the problem
doesn't rest with the broadcast studio
or your reception area.)

The ultimate speaker test is on mu-
sic, of course. That, after all, is what
you're buying speakers to hear. Each
type of music has different information
to impart about the speakers you're
auditioning.

Try rock music, where it's easy to lis-
ten for bass definition. Transient
thumps should be sharp and powerful,
not softened into a mushy drone. You
should be able to play the speaker as
loud as you like, using an amplifier of
the wattage you intend to use at home
without breakup or distortion from
speaker or amplifier. (If the amplifier
distorts, then you need a more efficient
speaker or you must revise your am-
plifier selection.)

Rock piano should be clear, trans-
parent, almost bell-like. If it's jangly or
annoying, that's usually a sign of
high-frequency peakiness or distortion;
if too soft, and sweet, the speaker sys-
tem probabily lacks satisfactory treble.

Now listen to massed orchestras
or—still better—choruses. You should
be able to hear them as groups of in-
dividual instruments or voices, not a
puree of sound. This is one of the best
possible tests for speaker clarity.

String instruments are rich in har-
monics and, therefore, a good test of
distortion and high-frequency re-
sponse. Solo and chamber recordings
should let you hear the bite of bow on
string but without rasping. Cellos
should sound full, not thin or ponder-
ous. Massed violins should have a
silky sheen, not shrill or dull. Animated

passages will reveal more than slow,
legato ones.

Organ pedal notes do demonstrate
low-bass capability, but they take a
long time to build up, so they are not as
exacting a test as a good swift thump
of bass drum or tympani.

There isn't time in the audio show-
room to play every selection on every
record you bring as demonstration
material. So carefully note what you
want to play before you reach the
store. If some of your records aren't
conveniently divided into bands, you
can make a cardboard index that can
fit against the spindie as a guide to
where to put down the tonearm.

Listen carefully at both the highest
levels you're likely to listen to at home
and at the lowest. The speaker's
sound should not change radically
(other than your ears’ fading out on
bass as it gets lower and a slight loss
of treble) as the level diminishes.

Check also for instrument positions,
You should be able to differentiate
clearly the positions of the various in-
struments and voices within the stereo
fields (easier on some records than
others). Be skeptical of speakers with
strong, immediate appeal. The speak-
ers that instantly excite you often do so
because they sound greatly different
from those faithfully reproducing re-
cordings. Perfect speakers, if they ex-
isted, would all sound alike. Among
high-quality systems a speaker's supe-
riority is likely to be fairly subtle.

Note that every speaker system does
not aim all its sound directly forward.
Some have drivers facing to the sides,
the top, or even to the rear. (And di-
poles, of course, project sound equally
to both the front and the rear.)

In most cases, this involves mid-
range and treble drivers whose in-
direct output, reaching the listener by
reflection, may overcome some room
acoustic problems, enlarge the appar-
ent sonic space, or simply make the
sound richer. Some critics, however,
feel that it also diffuses the stereo im-
age or makes solo instruments sound
unnaturally large. Here again, the lis-
tener should make up his or her own
mind. Side-firing woofers, however are
there 10 eliminate an upper-bass dip
caused by wall reflections. <&
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AAL
Studio 6 ai susp. - 38x24x16 Fused;
4x10 horn 400P pedestal base.
3 piezo
Studio 4 300 air susp 15 20-25k +3 93 |8 1o |150Cc | 2/C 31x24x16| 80 |Fused:
4x10 horn 300p pedestal hase.
3 pIezo
Studio 2001 220 reflex 10 25-25k 3 83 |8 10 | 80C 1/C 37x13x11} 50
8 160P
3 pigzo
2
Studio 37 2001 air susp 12 25-25k *3 9318 10 |rooC 2/C 26x15x13] 48 |Fused.
4x10 horn 200p
3 piezo
Studio 2 150 air susp 10 27-25k 13 92 |8 10 | 50C 25x14x11| 32 |Fused.
3 piezo toop
2 ring |
Apolio 2915 140 | reflex 15 20-22k +3 918 5 | 50C 30x18x11| 44
5) cone 100p
2
Apolio 8853 130 | retlex 8 25-22k °3 92 |8 5 | 60C 37x13x11] 50
5 cone 120p
2
Apolio 2712 95| :eflex 12 25-22k+3 92 |8 5 150C 27x16x11| 36
5 cone 100p
2
Studio 1 90| air susp 8 35-20k+3 9118 5 | 3oC 22x11x10] 24
2 60P
Acoustat
XM n2600 | -fipote 281t elect. i3 30-20k +3 50k 2/C 60x37x2 | 100 {Buwitin
servo amphifier
X p1995 | dipole elect 30 20k +3 ' 50k 2/C 48x28x19 | 105
Acoustical Engineering
Mach IV 1595 | homn 14 1 400 | 16-20k *5 8 10 { 100 41x42x30] 175
8 i 2500
horn 2
Saraloga 995 | horn 12 1 5002020k -5 8 10 80 30x28x22 | 150
8 1 3000
homn 1
Madet 5A 895} hoin 12 1 500 20 20k 'S 8 19 80 30x29x21] 125
8 1 3000
harn 1
Mini-Corner Hom 595 | horn 8 1 800] 32-18k *5 8 0 60 24x18x12| 85
4 1 5000
wom i
Acoustic Research
AR9 650 | air susp. 12 2 2001 28-25k -3 87 |4 40 | 400 3S 53x15x 16 | 138 |Side-firing wooiers,
8 1 1200 extension cicuitry
1% dome 1 7000
2 dome 1
ARI10" 450 air susp 12 1 52513525k -3 86 |4-8 25 | 150 3/8 25x14x11 | 55 [Woofer en-
% dome 1 5000 viranmental cortrol.
. dome 1
AR11 3501 air susp. 12 - 1 525 | 35-25k -3 86 |4 25 | 150 2/8 25x14x11 | 50
1% dome 1 5000
% dome 1
AR12 250 | air susp 10 1 700 [ 43-25k 3 86 |8 25 | 150 28 25xt4x11] 38
2 1l 4000
b dome 1
AR14 180 air susp. 10 = 1 1300 | 43-24k -3 86 |8 15 | 100 178 25x14x111 35
1 1 dome 1
AR15 130 air susp 8 1 1700 | 48-24k -3 85 |8 15 1 100 s 22x12x8 24
i dome 1
AR17 p180] air susp. 8 1 2000 48-21k -3 86 |8 15 | 100 178 19x10x9 17 | Pairs only
1 press. 1
AR18 p130| air susp 8 - 1 2000158-21% -3 868 15 | 100 1S 17x10x6 14 |Pairs onty
1% press 1
Acousti-phase
Phase 111+ 300 reflex 12 1 800 | 32-20k *3 - 148 10 fooc 1 25x15x14] 50
5 1 5000
1 dohe 1
Tower 260} reflex 10 1 1000 | 40-20k +3 8 8 | 70C 2 37x13x13| 99
3y 1 5000
1 dome 1
Phase 11 220 | reflex 10 - 1 1200 | 3520k 3 4.8 10 | 70C 1 25x14x13| 48
5 1 1500
1 dome 1
Monito 180 rafiex 12 1 1500 | 35-20k *4 48 10 | 70C 1 25x14x14| 48
1 dome 1
Phase | 1301 r2tiex 8 - i 1600 140-20k *4 -8 5 |s0C 1 22x13x11| 29
1 dome !
Microphase 901 retlex 6 1 1600 |48-20k 4. 8 3 |30C 18x11x8 38
1 dome. 1
ABOUT PRICES . . . With repeal of Fair Trade Laws, manufacturers are now providing "“Suggested Retail” figures for the guid-
ance of their dealers and customers. Prices stated in the speaker charts are those provided by manufacturers under these condi-

tions. They are, of course, subject to change without notice and some products may be purchased in your trading area at a price
K that differs from that given here.
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Acoustigue 3a
SB1200 999 1 long coil 4 100 [ 25-0.12k £3 84-96 | 20k { 14x36x 30} 170 | Subwoofer with feed-
back to buit-in 150W amp.
Atom 3 na.{ labyrinth 6 cone 1 600 | 120-30k *3 9418 15 1120C 10x9x4 50 } Sateilste for use with
6000 above; “time-aligned.”
Triphonic 1299 System with 1 §81200
&2 Atom 3.
Andante Master Control 829 10 - 1 400 | 25-40k +3 9418/100 5| 80C 1 18x12x8 | 42| 120W feedback amp.
2 dome 1
2 1/8x7/8| planar 1
Arioso Monitor 569 |reftex 15 - 1 300 |45-20k +3 9418 50 [120C 2 27x18x15}f 90
5% cone 1 5000
- horn 1 |
Andante Linear 565 1 - 1 400 |30-30k *3 94 |8/100 | 5| 80C 1 18x12x8 | 40 }120W feedback amp.
2 dome 1 5000
% dome
Adagio - 435 | trans. line n - 1 500 | 35-30k +3 9118 25 | 80C 1 31x12x12| 67 |Built-in 100-Hz tilter
2 dome 1 5000
% dome 1
Apogee Monitor 359 | labyrinth i1l - 1 700 |45-30k £3 92 |8 10 | 70C = 29x13x13| 45 |"Time-aligned.”
13/8 dome 1 6000
% dome 1
Allegreto 319 | reflex 10 - 1 200 |55-30k £3 94 |8 § | 60C 1 25x12x10| 35| Rock speaker.”
4x8 horn 1 10,000
> horn 1
Apogee 209 { reflex 10 1 4500 |55-30k +3 94 18 § | 50C - 25x12x10] 32 |“Time-aligned.”
% dome 1
Aiphase 156 | labyrinth 8 1 5000 | 55-30k +3 92 |8 5 | 40C 10x10x20| 21| "“Time-aligned.”
% dome 1
ADS
910 600 {air susp. 10 cone 2 500 | 18-25k 5 93 14 15 150C 218 34x19x 15| 100 | Swive! stand;
2 dome 1 4000 300p bi- and tri-ampable.
1 dome 1
810 350 | air susp. 8 cone 2 660 |20-22k *5 93 |4 20 | 75C 26x14x12] 47
2 dome 1 4000 150P
1 dome 1
710 265 | air susp. 7 cone 2 550 | 25-22k 5 93 |4 15 | 65C 2212x11| 38
2 dome 1 4000 130P
1 dome 1 L
2002 225 | an susp. 4 cone 1 2500 | 55-22k 5 - |50k = 1 Tx4x5 § | Butit-in biamp;
1 dome 1 12V dc or opt. 110V ac.
700 180 | air susp. ? cone 2 1500 }30-22k *5 92 |4 15 | 50C 22x12x11] 33
1 dome 1 100P
500 145 | air susp. 8 cone 1 1500 |30-22 +6 91 |4 15 | 40C - 20x12x10§ 25
1 dome 1 80P
300 140 { ait susp. 5 cone 1 2500 | 68-22k *5 90 14 10 | 50C 9Ix6x6 8 | Metai cabinet
3 dome 1 100P
400 109 {air susp. 7 cone 1 1500 §33-22k *5 91 |4 10 | 50C 18x10x9 | 19
1 dome 1 100P
200 105 Jasr susp. 4 cone 1 2500 |55-22k *5 90 {4 5 | 30C - Tx4x5 5 | Metal cab ; avail
1 dome 1 60P with bracket for car.
Advent
Powered Advent 449 | air susp. 12 1 1600 - - = 2 28x14x13| 70| Built:in biamp
Loudspeaker 13/8 cone 1
New Advent 159 Jair susp. 12 1 1500 89 |8 15 1/8 26x14x12| 47
Loudspeaker 13/8 tone d
Advent/1 120 |air susp. 12 - 1 1500 | - 89 18 15 = 22x13x9 | 27
13/8 cone 1
Advent/2 79 |air susp. 10 5 1 1500 | - 80 |8 10 19x11x8 19
15/8 | Lone 2
AE|
Evolution 1 160 10 - 1 1500 | 35-17k *2 88 {40r8 15 | 75C 1S 25x16x10| 43| Switchable impedance.
1 dome t 150P
Evolution 2 10 8 = | 1500 | 38-17k *2 88 [4or8 15 | 50C 1/8 21x13x9 30 | Switchable impedance
1 dome 1 100P
Akai
SW-177 275 | ctosed 15 - 1 700 | 2520k *3 94 |8 100 |40C 2 21112 47
5% 1 5000 100P
1% = 2
SW-157 210 | reflex 12 - 1 1200 | 30-20k +3 92 |8 60 | 30C 2 27x16x12] 36
5 1 5000 60P
% - 1
SW-137 140 | reflex 10 — 1 1200 | 40-20k +3 92 |8 40 | 20C 1 23x14x12( 26
5 1 5000 40P
1% = 1
SW-127 95§ reflex 8 - 1 4000 { 40-20k +3 92 |8 30 | 15C - 20x12x9 | 16
1% - 1 30p
Allison Acoustics
Allison: One 395 | air susp. 10 2 350} - 86 (8 30 | 40C 218 40x19x11| 67 |Side-tiring woofers.
I - 2 3750 J400P
1 2
Allison. Two 325 | air susp. 8 2 350 | - 86 |8 30 | 40C 2/8 36x 16x9 57
3% - 2 3750 400P
1 2
Allison” Three 275 |air susp. 10 - 1 350 | - 86 |4 30 | 20C 2/8 40x15x10] 45 |
3% - 1 3750 200P
1 - 1
Allison: Four 185 | air susp. 8 = 1 2000 86 |8 30 | 20C [2/C.S |11x19x10| 24|
1 2 200P
Altec Lansing
Model 19 749 |vented 15 - 1200 }30-20k 102 |8 10 | 65C 39x30x21| 143 |Radial phase plug;
k horn 350P sectoral horn. J‘
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Model 17 699 | ventgd 15 = 1 40x26x 18| 138 |Coax; sectoral horn
horn 1
Model 15 479 | vented 12 = 1 27x22x 16} 84 |Radial phase plug.
horn 1
Stonehenge 11 359 { vented 12 1 38x16x15| 76
S cone 1
5 cone 1
Maodel 9 Series H 329 | vented 12 s 1 800 |40-20k 93 |8 12 | 60C 27x18x15| 64
6% cone 1 7000 250pP
5 cone 1
Santana |} 279 | vented 12 - 1 2500 |40-20k g1}8 12 | 45¢C 26x19x16| 67
5 cone ) 150P
Modet 7 Series 11 259 |vented 12 1 850 145-20k 40 |8 15 | 50C - 25x16x 141 49
6% cone 1 8000 200p
4 cone 1
Model 5 Series I 189 | vented 12 - 1 1500 ]45-20k 9218 12 | 45C 26x15x12| 38
4 cone 2 150P
Model 3 Series Il 149 Jvented 10 1 1500 {50-20k 91 |8 10 | 35¢C 24x13x12| 33
4 cone 1 100P
Model 1 Series I 129 |sealed 8 1 3500 |50-20k 89 |8 10 | 30¢ 23x12x11} 60
4 cone 1 75P
Analogue Systems
ALS 430 | air susp. 10 cone 2 400 {19-21k - 18 7 [125P | 2/C 35x14x12 | 70 [Two-piece unit
horn 8 cone 1 1500 13x14x13
horn 5 cone 1 5500
horn 4% dome 1
AL-4 300 | horn 12 cone 1 1500 |20-20k - 175 7 |00 | 2/C ]27x16x13 | 48
) cone il 4000
4% dome 1 6500
3% dome 1
A-550 190 | air susp. 10 cone 2 1200 {28-20k - 18 3 ]70C & 35x14x12 | 35
4% cone 1 3500
3 cone 1
AL3 180 [ horn 10 cone i 1500 |25-19k 15 7 190p |2/ |24x14x12 | 82
4% cone i 4500
3% dome 1
A-450 170 | air susp 12 ctone 1 1200 |35-20k 8 3 | 60C b 26x16x12 | 32
4% 1 3500
3 il
A-300 100 | air susp. 10 cone 1 1200 |35-20k —- 18 3 |50C 22x12xt1 | 24
4% cone 1 3500
3 cone 1
AL2 100 | reflex 10 cone 1 3500 |32-19k L s 7P [2/C [20x12x11 | 23
3% dome 1
Armstrong Audio
602 275 |vented 8 - i 2300 155-20k +2 8 25 | 50C - 24x11x11 ] 25
1% dome 1 7500 100pP
1 dome 1
Audioanalyst
Anthem Array 599 { sealed 10 2 120 |28-25k +3 86 |48 15 | 70C 13/S,C | 44x15x15 | 90 |Polymer-treated
open 4% 1 500 300P cone; “time-
open 1 dome 1 3000 aligned’ staggered
open - piezo harn 1 12,000 mounting
M8 359 | air susp. 12 long throw 1 600 |27-25k +3 86 |8 15 | 80C 2/8 28x16x12 | 57 {Polymer-trested cone.
4% cone - 2000 250p
1 dome 1 15,000
M6 269 ] air susp 10 long throw i 700 | 30-20k '3 86 |8 151 55C | 2/S  [24x14x12 | 47 |"
4% cone 1 2000 150P
1 dome 1
Ma 189 { air susp. 10 long throw | 1 2000 | 38-20k +4 88 |8 10 | 40C 21x12x11 | 33 |
1 dome 1 100p
A100X 169 | air susp. 10 tong throw | 1 2000 | 33-20k +4 89 |8 10| 50C { 2/S [23x1ax12} 37
4% cone il 8000 135P
2 _ 3
M2 149 | air susp. 5 long throw 1 2000 | 55-20k *4 4 71 30C 10x6x7 7 {Polymer-treated cone.
| dome 1 60P |
Audionics of Oregon |
102 2500 | vented 10 4 12520-26k -1 9016 70 |100C C 200 |Spherical satellites;
5 1 1000 400pP separate wooters;
1% dome 1 4000 bi-amp crossover
1 dome 1
T-52 365{ vented 10 cone 1 350 | 3222k £2.5 9214 30 | 60C c 48x12x16| 90
4% = T 2500 240p
1 dome 1
Audio Phase
FwW154 3901 reflex 15 - 1 800 | 20-25k *6 8 5 {100C 2/C 28x18x16| 60 [Fused.
4x10 hom 1 2500 200p
x7 horn 1 6500
. 3 1
FW124 320 refiex 12 1 800 |20-25k =6 - 18 5 [100C |2/C  |26x16x12| 45
4x10 horn 1 2500 200P
Ix7 horn 1 6500
3 1
Svi23 200 | reflex 12 - 1 800 [30-19k *6 8 5 | 50C |2/C |26x16x12| 40 [Fused.
4x10 harn 1 1500 100P
3 1
Lv123 170 ] retiex 12 = 1 800 3519k +6 8 5 |40C 26x16x12 | 35 [Fused
5 cone 1 1500 80P
3 1
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300 350 | sealed 1 =3 88 18 15 |250C | 2/S 38x17x10] 60 |Self-resetting
2 dome i 6000 protect circuit
1 dome 1
200 225 | sealed 10 1 475 |42-20k +3 88 |8 15 |150C 2/8 25x15x10{ 40 {Fused
4% cone 1 4000
1 dome 1
101 175 | vented 8 cone 1 2500 }30-18k 3 85 |8 15 { 70C 29x13x13] 40
2 cone 2
1% cone 1
102 150 10 cone 1 2200 {44-18k *3 85 |8 15 |100C 1/8 25x15x10} 36 |Fused.
i dome 1
100 110 | air susp. 8 cone 1 2500 (48-18k -3 85 |8 15| 75C 1/8 23x14x10] 28
1% cone 1
80 85| air susp 8 cone 1 3000 |66-17k *3 88 |8 8| 60C 20x12x9 17
1% cone 1
Bang & Qlutsen
Beovox M-100 490 | vented 12 cone 1 50 135-22k +4 4 25 |0C 30x16x12| 61 |Frequency-dependent
4 Phase-Link 1 2500 circuit breaker;
2% dome 1 8000 Phase-Link “linear
1% dome 1 phase” system,
% dome 1 with stands
8eovox M- 70 395 | air susp 10 cone 1 500 |38-20k +4 4 15| 70C 26x14x11]| 37 [Phase-Link system
5 Phase-Link 1 4500 125p as above; w/stands
2% dome 1
! dome 1
Beovox S-75 249 | air susp 10 cone 1 700 |42-20k 4 4 12 | 75C 23x13x10| 24 [Phase-Link; opt
5 Phase-Link 1 4000 100P stands or wall brkt
2 dome 1
1 dome 1
Beovox P-45 175 | air susp. 5 tone 2 2000 55-20k *4 4 10 | 45C 26x14x6 18 fWall mounting;
3% Phase-Link 1 75P Phase: Link.
1 dome 1
Beovox 5-45-2 149 | air susp. 8 cone 1 2000 |49-20x +4 - |4 10 | 45C 19x10x8 15 {Phase-Link;
3% Phase-Link 1 75p opt. floor stand ar
1 dome 1 wall brkt.
8eavox P-30 125 | air susp. 6% cone 1 3000 |58-20k +4 4 10 | 30C - 22x12x4 11 |""Linear phase’”;
1 dome 1 50p wall-mounting panel.
Beovox S-35 119 |air susp. 8 cone 1 3000 {58-20k +4 4 71 35C = 19x10x8 9 |"Linear phase.”
1 dome 1 50p
Beovox S-25 95 |air susp. 6% cone 1 3000 [8D-16k +4 4 51 25C 16x9x6 9 {"'Linear phase ”
2 dome 1 40P
Bedini/Stretioff
TS1 p1995 [infinite 10 cone 2 500 |40-18k +4 8 20 J300C 8 57x36x18| — |“Phase-aligned.”
dome 4 5000
dome 4
BES
D-120W 599 |open 1700 in.” | diaphragm 1200 | 35-20k£3, 89 |4 30 |nhoc 53x20x4 55 | Dual planar dia-
- dynamic 3 10,000 phragms, upper has
= piezo 1 separate drivers for
4 midbass, midrange &
fighs.
D-75W 449 |open 850 in.” (diaphragm 1000 |38-20k +3 91 (4 25 | 60C - 32x22x4 35|
- dynamic 2 9000
piezo 1
0 60w 299 fopen 850 in.° | diaphragm 800 {40-20k +3 88 |8 25 [150C 28x20x4 25 |Planar diaphragm with
dynamic 2 10,000 3 drivers for diff
piezo 1 freq. ranges.
Ue0 199 |open 2 800 |42-18k +3 88 |8 20 26x18x4 20 |As above, with 2 drive
coils.
u50 139 |open 3000 |50-20k +3 88.5 |4 15 = 22x14x4 15 1"
Beta Sound
10018 650 |horn/vented 15 1 400 §30-18.5k +3 100 |8 30 JooC 1/8 41x22x26| 130
horn 1 4500 200P
horn 1
075 500 | horn/vented 12 1 600 | 30-18 5k =3 9718 15 1 75C 1/8 38x21x17] 100
horn 1 4500 150P
= horn 1
050 430 |vented 12 - 1 600 | 30-18.5k +4 97 |8 15 ) 75¢C 1/§ 40x17x18| 80
horn 1 4500 150P
horn 1
045 370 |vented 12 1 6000 | 35-18.5k *4 97 |8 15 1 75¢C 1/8 25x17x15| 70
horn 1 4500 150P
horn 1
Harold Bevenidge
System 3 10,000 fiine souree - elect. 1 — |25-20k 2 - - c 200 [Vertical line source
acoustic fens;
built-in 1500-VA
System 2SW 6000 [line source 12 - 74 70 130-18k 2 - - c 78x24x15| 150 |As above, w/subwoofer.
efect 1
System 2 1800 [line source elect 1 — |50-18k +2 — 78x24x15| 100 |As above, w/o subwaofer
Bevernidge Jr 1500 |line source 10 2 125 |35-18k =2 80 |4 50. {100C c 72x16x16] 75
elect 1 300p
B.I-C.
Data not available
tor new models.
BML Electronics
2001 Sound Ddyssey 549 {planar column | 8 3 1500 135-20k +3 94 |6 25 | BOC 64x24x6 90
8 ABR 1 5000 200p
1% 2
1001 Sound Window 349 [planar column | 8 1 1500 {48-20k +3 92 |5.2 20 | 70C 32x22x5 40
8 ABR 1 5000 150P
1% 1 J}
POPULAR ELECTRONICS
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Bolwar Speaker Works
64 190 §vented 10 1 800 |- 89 |4 10 { 50C c 27x14xi2 | 44
5 , 1 3000 100P
2 1
18 145 Jvented 8 1 1000 |- 86 |4 10 | 45C c 231311 | 34
5 - 1 3000 90p
2 1
125 115 |vented 8 1 2000 |- 86 |4 10 | 35C - 231311 | 3
2 = 1 70P
Bose
901 765 |vented 4% cane 9 - 18 10 2 21x13x12 | 35 |1 direct, 8 reflacting
special drivers; w/
active equalizer.
601 279 |vented 8 2 2000 - |8 15 J1s0C - 25x15x13 | 36 {Top and front
3 4 radiating.
501 199 fair susp. 10 1 1500 |- -p 20 [150C | - {24x15x14 | 42 [Tweeters reflect
Ik - 3000 off walls.
301 109 |vented 8 1 1200 |- -8 10 |-60C 11x15x10 | 18 |Aimable tweetsrs
3 = 1 3000 reflect off side
wall.
Bozak
Concert Grang 1365 [intinite 12 - 4 400 |28-20k -8 - - - 52x36x19 |225
6 cone 2 2500
2% cone 8
CS 4000 Symphony 870 [infinite 12 - 2 400 |35-20k -8 - 44x27x16 [190 JAvail. in vert. ur
6 cone 1 2500 or horiz. cab.
2% cone 8 30x39x 16
C$501 Concerto 450 intinite 12 - 1 400 {40-20k - 18 - - S 32x20x16 | 90
6 cone 1 2500
2% cone 3
LS 400 300 [infinite 12 1 800 [40-20k = |- 20 - St 25x18x14 | 65
6 cone 1 2500
2% cone 2
LS 300 250 vented - - - -1- - |- 20 - - -
LS 250 190 {infinite 12 - 1 800 [45-20k - |- 20 s 23x15x12 | 48
4 - 1 2500
2% - 1
LS 200 115 |vented 8 - 1 2000 }45-20k - |- 20 - 20x12x11 | 34
2% 1
Braun
L1030 840 |infinite 10 - 1 500 |- ~- 148 25 Ji00C - 28x12x10 | 40
2 dome 1 3000 140P
% dome L 1
L-300 400 [infinite 5 - 1 600 |- - {4 12 | 40C - 10x6x7 14
1 dome 1 3000 50p
% dome 1
L-200 270 {intinite 5 = 1 1500 |- - |4 12 { 40C - 10x6x6 "
1 dome 1 50P
LVP-100 260 finfinite 2% - 1 1500 - |4 12 | 35¢C e Tx4x4 7 Pwivel mtg.
1 dome 1 50P brkt.
Qutput C 23D |infinite 2% - I 1500 |- - 14 12 | 35¢C - Tx4x4 6
1 dome 1 50P
Burhoe Acoustics
Silver 450 [vented 10 - 1 1000 |24-26k +2 97 |6 50 |100C 1/c = 58 JAngled, side-firing
1% inv. dome 1 2000 200p ftweeters.
11/8 inv. dome 3 3000
Blue 225 |vented 10 1 1000 {30-16k *2 96 |5 25 | 75C 2C 14x24x11 | 36
1% inv. dome 1 2000 175p
11/8 inv. dome 1
Light Blue 150 Jvented 10 = 1 1500 |30-16k +2 98 |5 15 | 60C 1/C 14x24x10 | 35
1% inv. dome 1 175p
White 140 fvented 8 1 1800 |35-26k *2 94 |5 20 | 50C 1/C 22x14x10 | 29
1 inv. dome 1 150P
Green 110 |vented 8 - 1 2000 |40 16k.+2 97 |5 8| 3sC 1/8 18x11x10 | 22
1% nv. dome 1 100P
B&W
DME 655 |sealed 87/8 cone b 500 |50-20k +3 86 |8 25 1350C 2 37x16x15 " Linear-phase’’ stag-
51/8 cone 1 5000 gered cab.; sys
% dome 1 tem & tweeter fused.
om? 545 {pass. rad cone 1 — 170-20k £2 -8 50 poocC 1 36x11x15 "“Lingar-phase” stag-
- dome 1 gered; tused.
om4 259. |vented 6% cone 1 2500 |80-20k +5 88 |8 10 | 30C 21x10x10 Fused.
13/8 cone 1 14,00
4 dome 1
OMS 159 |sealed 5% cone 1 4500 | 100-20k *5 87 |8 10 | 25C 18x9x 10 Fused.
A dome 1
Calibration Standard
Instruments
MOM-4 230 |vented 6% 2 1500 | 70-17k +3 89 |8 10 | 40C | none |13x19x10 | 23 ]For “near-field”
3% - 1 100P monitoring; fused.
Cambridge/Cybervox
TL 200 599 |trans. line. 13x8 1 400 {- -8 20 | 50C - 42x18x13 | 98
i = - 1 3000 90p
1 |o.000
1
TL 100 499 ftrans. line 13x8 - 1 400 8 20 | 40C = 3x13x13 | 62
- i 3000 70p
= 1
Cannon TLS
1230-T 399 {pass. rad. 12 - 1 400 (- - 18 18 [185P §3/S,C [14x14x39 |61
5% v 1 3500
2x5 horn L
piezo J
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1230 pass. rad 1 14x14x25
1
2x5 horn 1
piezo 1
1030 249| pass. rad 10 1 400 -8 12 {150P | 3/S,C { 14x14x25| 39
5% - 1 3500
2x5 horn b
- piezo 1
1020 179] pass. rad 10 - 1 3500 8 10| 90P | 2/S,C |12x14x22] 3t
2x5 torn 1
piezo 1
Canton
LE-900 758] infinite " 1 100 48 40 | 90C - 23x13x11| 32 {Fioor stand opt.
2 dome i 2100 130P
1 dome 1
Gamma 800L 558 infinite 8 1 750 48 25 | 80C x| 22
11/8 dome 1 2200 120P
% dame 1
LE 600 558 § infinite 7 1 680 48 30 | 70C = 20x11x10| 24
1% dome 1 2700 100P
1 dome 1
LE-400 370 intinite 6 - 1 750 4.8 20 | 20C - 15x9x8 14
1% dome 1 2600 55P
1 dome 1
LX-300 240 | infinite 4, - 1 1600 48 10 | 30C 10x6x5 &
1 dome 1 45P
HC-100 180 | infinite 4 i 1700 48 10 | 15C - 5x8x6 4
1 dome 1 25P
Celestion Industries
Ditton 66 530 | pass. rad. 12 1 500 | 40-25k ‘4 83 (8 10 |160P 40x15x12 | 66
12 pass rad. 1 5000
2 dome 1
1 dome 1
Ditton 25 350 | pass. rad 12 1 2000 }45-25k +4. 85 |8 10 |120p B2x14x11| 42
12 pass. rad. 1 3000
1 dome 2
1 dome 1
Ditton 44 310 air susp. 12 1 500 |50-25k +4 84 |8 10 poop - 30x15x10 | 45
6 cone 1 5000
1 dome 1
Dittan 33 260 | air susp. 12 - 1 500 |50-20k 4 835 |8 10 | 80P 24x14x11 | 34
5 cone ¥ 5000
1 dome 1
ULé 180 | pass. rad [ - 1 2500 |70-20k +4 79 |8 20 | 80P 12x16x9 17
] pass. rad. ]
1 dame 1
Dittan 15 160 | pass. rad 8 - T 2500 |60-20k +4 84 |8 10 | 60P 21x10x9 17
8 pass. rad 1
1 dome 1
Cerwin-Vega
417R 400 reflex 15 i 300 |30-19k +4 103 {4-8 05 J200C | 2/C  |29x18x18 | 82 { Min. power
6 3 1 3500 input is for
horn 1 100 dB SPL; hi-ireq
circuit breaker.
S1 350] retiex 12 1 300 |28 20k +4 98 |4-8 2 1200C | 1/C 25x15x14 | 55 JAs above, but with
& 1 4000 Thermo-Vapor suspension,
Dhorm 1 base equalizer.
12TR 350 | reflex 12 1 250 |35-20k 3 100 | 4-8 1]00C § 3/C  |40x14x14 | 88 |Astor 417R, but
6 1 4000 fuse-protected.
= super Ohorm | 1
horn 1
312 300 | retlex 12 1 300 3017k +4 100 |4-8 1 fs0C { 2/C 26x16x16 | 63 JAs for 417R above.
6 1 3500
= horn i
R123 2801 retlex 12 - 1 500 |38-20k -4 97 |48 2150C |2/C 25x15x12 | 50 |7
6 1 5000
Dhorm 1
212 250 | reflex 12 - 1 2000 |35-17k +4 100 |4-8 1 j100C 1/C |26x16x16 | 58 1"
horn 1
36R 220 | retlex 12 1 500 |38-20k +4 96 §4-8 217sC | 2/C 25x15x12 | 40}~
5 - 1 2500
2% dhorm 1
R12 200 | retlex 12 1 2000 |38-20% +4 97 |48 2 { s0C 1/ 25x15x12 | 43 {°
Ohorm 1
25 180 | reflex 12 1 2500 |38-20k +4 94 |48 4 140C | 1/C {25x15x12 ) 39 ("
2% 1
R-10 160 { reflex 10 1 1200 138-20k +4 92 |48 6 | 40C 1/C §24x13x12 {1 39 ("
i dome 1
311R 150 | retiex 12 1 1500 §32-20k '4 100 |48 4 | 40C 1/C 20x16x15 | 657 {'
5 harn 1 3000
1 1
Chartwell
PM 450 Electranic 3000] reftex 12 cone 1 1800 |45-20k +2 20k - ~ |1.amp |30x18x16 | 70 | Adj. sensitivity;
1 dome T 600 switchable impedance;
w/amp.
PM 450 Passive 2100] refiex 12 cone 1 1800 {45-20k *3 92 |8 - |350p = 30x18xt6 | 70
1 dome 1
PM 400 1650 retlex 12 cone ¥ 500 |45-22k *3 8718 100C - 34x15x13 | 30
5 cone 1 3500 250P
1 dome T
PM 200 400 retlex 8 cone 1 3500 |45-22k *3 86 |8 50C 26x11xt4 § 33
! dome 7 125P J‘
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PM 100 retiex 1 50-20k +3
1
LS3/5A air susp. 1 80-20k +3 12x8x6
1 dome '}
Cizek
“Waoter” 275 10 2 200 |27-200 £2 -4 - - - - — [Bubwoofer w/crossover.
1 198 [air susp 10 - 1 1500 |36-17k *+2 4or8 15 |150P 2 25x16x10 § 49 Bwitchabie impzadance.
1 dome 1
2 134 {an susp. 8 - 1 1500 |38-17k 2 ~ |4or8 15 ]150P { 21x13x9 37 [Switchable impadance.
1 dome 1
3 97 |- 8 - 1 1500 [42-17k *2 4or8 15 froop 1 19x12x8 | 25 |Switchable impzadance
Concept
CEM 595 | pass. rad. 12 alum. cone 1 1300 |25-23k +3 91 |6 25 [300P |3/, C |45x18x16 | 102 |LED power man.
12 pass. rad. 1
Heil AMT 1
CE 1t 445 | pass. rad, 10 alum. cone 1 1500 |30-23k 3 91 |6 20 |280P 2/C 40x16x151 91 [As above.
10 pass. rad, 1
Heil AMT 1
CEZ 345 | pass. rad. 10 alum. cone 1 1500 [35-23k +3. N |6 20 [280P | 2/C  |25x14x14] 54 |Asabove.
10 pass. rad. 1
Held AMT 1
CM Labs Div.,
Audio Intl
CM158 539 {intinite 15 cone 1 450 |22-22k -2 96 |4 40 | 50C [2/C, 1/S {34x17x17 | 101 {Servo wooter cantrol
6 cone 1 5000 150P wi/adapter inc).
3 cone 1 12,000
3 horn
CM10a 349 |infinste 10 tone L 500 [30-18k -2.5 86 )6 40 1 50C | none |22x12x12 | 40 [Asabove.
4% cone t 5000 150P
1 dome 1]
Contrara Research
Vector § 440 |pass. sad. 12 1 300 |- 91 |8 30 {250p | 3/iC 34x18x14 1 60 {“Linear phase.’
12 pass. rad. 1 1500
5 - 1 5000
1% 1
1 - 1
Elan 380 8 2 1000 |- 87 |8 35 |150P | 2/C  ]40x12x12 | 65 |As above;
13 - 1 5000 swivel base.
1 - 1
Vector 4 300 | pass. rad 10 1 300 [- 89 18 15 ps0pP | 2/C 28x16x32 | 45 [’Linear phase.”
10 pass. rad. 1 4000
5 - 1
1 1
Vector Two 260 | pass. rad. 10 - 1 1000 89 |8 15 j150p PG 25x15x10 | 45 |As above.
10 pass. rad. ) 5000
1% dome 1
1 dome 1
Pedestal 250 8 - 1 2000 |- 9118 15 [100P 3tx12x12 | 45 [Swivel base.
1 1
Vector One A 230 { pass. rad 8 - 1 1000 89 |8 15 J150P | 2/C  |23x14x10 | 38 [‘Linear phase.’
8 pass. rad. 1 5000
1% dome 1
1 dome 1
Vector Two B 210 | pass. rad 10 - 1 2000 |- 8|8 15 hsop 18 25x15x10 | 40 JAsabove.
10 pass. rad. 1
1 dome 1
Tower 200 10 - 1 2000 |- 83|8 15 |150p /S [28x12xi2 | 40
1 1
Vector One 180 | pass. rad. 8 = 1 2000 |- 8918 15 1oop | /S |23x14x10 | 35 {‘Linear phase.
8 pass. rad. 1
1 dome 1
Piccola 3 145 | - ] - 1 1500 |- 9118 10 paop | 2/C 14x11x6 | 18
1% 1 5000
1 - 1
Rectangle 135 | pass. rad 8 — 1 2000 |- 89 |8 15 | 25p 15x 18x9 30
1 1
Piccota 2 100 6% 1 2000 30 |8 15 foop 14x9x6 15
1 - i
Craig
5706 170 | vented 12 1 800 {40-20k 5 94 |8 20 | sop 2iC 27x19x15 { 46
4% 1 5000
2 1
5708 120 {vented 10 1 2500 |45-17k 5 94 |8 15 ] 35p 1/C 24x17x14 | 37 |
2 1
5704 100 |air susp 8 2 1200 92 |8 15 | 50P 22x13x12 | 25
3 1
Dahiguist
0Q-10 425 |- 10 1 400 3727k 3 8 60 [200P | 1/C |32x31x9 | 55 [‘Low-diffracticn
5 = 1 1000 phased array.”
2 dome 1 6000
% dome 1 12,500
piezo 1
Do 1w 275 | air susp. 13 1 - 1- -1- 60 |200pP 26x19x15 | 70 fSubwoofes
Dayton Wright
XG-8 Mk3 Series 3 2935 | dipole elect 1 16,000 |32-25k +4 86 {4 50 J250C 1S 42x39x10 | 95
1% piezo 1 2000p
Design Acoustics
D8 485 | nass. rad. 10 - 2 600 |30-17k £2 97 |8 15 | 40C 3/S 112x42x32 | 70 [Pass. rad. may be
5 cone ] 1500 150pP driven as secon
= cone 3 fwooter,
= dome 1
k = mezo 1 J‘
JUNE 1978 69
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D-6 318| vented 10 3015k #2 92 20 | 30C 2 25x17x14] 50 Rear-mouted woofer;
5 100p spaced, angled
2% tweeters.
D4 239] airsusp 10 40-15k £3 905 25| 25C 2 38x18x10{ 60 Dispersion angle
5 75p 180° hor., 90° vert.
2%
02 179] vented 10 40-18k +3.5 88 20 | 20C 1 34x13x12| 35 Tweeter main axis 30°
1 50P from vertical.
D-1w 119] vented 8 50-15k +3.5 875 15 | 15C - 54x31x20F 19 Tweeters fires into
1% 30P double-refiecing dis-
persion system.
D-1A 109( vented 8 = 1 1500 {50-15k £3.5 875 15 ] 15C - S1x18x20| 12 Asabove.
1% cone 1 3op
Dynaco
Phase 3 Model 80 3991 infinite 13 cone 1 800 |- 90 1000 | 2/S }43x15x12| 68 ‘'Phase-coherent.”
% cone 1 4000 150P
1 dome 1
Phase 3 Model 60 299 | infinite 10 cone 1 1000 |- 89 - | 80D | 2/S |36xt3x9 | 44 Asabove.
% cone 1 5000 100P
1 dome 1
A-30XL 1491 sealed 10 cone 1 1000 |- 88 - | 80P | 2/C 23x13x10| 38 in-line drivers:
5 cone 1 5000
1 dome 1
A-25 14 119 vented 10 cone 1 1500 |- 88 50D 1/C | 20x12x10] 29 Asabove.
1 dome 1 80P
D-20XL 74| vented 8 cone 1 2000 {- 88 -] 35P 18x11x3 20
2 cone 1
Electro-Voice
Interface: D p15001 vented 12 - 1 40 }28-18k+3 97 1.5 1 50C 1S 32x22x16] 114 Equalized tweeter:
6% cone 1 350 500P protect circ,
~ horn 1 3000
Interface. C p900{ vented 10 - 1 42 |130-18k £3 96 28| 20C 1/ 30x22x12| 60 Asabove
= horn 1 2000 200pP
Interface: B I p675 | vented 12 radiator 1 42 {30-18k 3 92 3.6 | 20C 1/8 29x16x11| 42 Asabove.
8 1 1500 200P
2% E 2 8000
Interface: A Il p500 | vented 12 radiator 1 49 135-18k:3 92 361 20C 1/8 23x14x8 30 As above.
8 1 1500 200P
2% - 2 8000
Interface: 3 170 | vented 12 radiator 1 §7 140-18k 4 92 36| 20C 27x15x13] 33
8 - 1 1500 200P
2% = 1
Interface: 2 140 { vented 10 radiator 1 66 [47-18k +4 92 36 ) 20C 25x14x11] 25
8 E 1 1500 200P
2% 1
Interface 1 100 | vented 8 1 76 [54-18k *4 92 36 | 20C - 21x12x11) 23
2% - 1 1500 200P
Ezekiel
FRLII 425| infinite 10 cone 1 400 [27-19k +2,-3 87 50 f200c | 1/c {44xiext0] 60
4 - 1 3500 300pP
2% dome 1
MT™M 225] infinite 8 cone 1 2200 |36-19k *4 839 26| 90C | 1/C | 40x15x8 | 45
2% dome 1 140P
WRL 143 | infinite 8 cone 1 2200 | 38-19k +4 89 20 | 90C 1/c 25x15x13| 38
2% dome 1 140P
EPI
350 400 | air susp. 8 = 3 1800 |36-20k 3 87 38 [125C /8 37x15x13] 83
ki air spring 1
250 250 | air susp. 8 - 2 1800 |38-20k *3 87 20 |to0C /8 25x15x15| 40
1 air spring 2
2008 225 | pass. rad, 12 pass. rad. T 1800 |34-20k 3 80 15 |100C /8 3x17x11| 68
8 1 150P
1 air spring {
1208 140 | air susp. 10 - 1 1800 |38-20k 3 88 25 | 80C 1/ 25x15x11| 46
1 air spring 1
100w 115 |air susp. 8 - 1 1800 }48-20k 3 87 12 | 75C - 21x11x9 25
1 air spring i
toov 99 |air susp. 8 - 1 1800 | 48-20k *3 87 12 | 75C = 21x11x9 25
1 air spring 1
70 75 |air susp. 6 - 1 1800 | 60-20k +3 86.5 10 | 80C - 16x11x7 17
1 air spring 1
Epicure
1000 1000 |air susp. 8 = 4 1800 |23-30k £3 87 60 {150C 1/8 75x18x18 | 180
1 air spring 4 250P
400+ 400 [air susp. 6 = 4 1800 |27-20k *3 85 30 {150C 1/8 38x14x14| 90
1 air spring 4 250P
20+ 275 Jair susp. 8 - 2 1800 | 35-20k +3 86 20 fiooc /8 |29x19x12 | 64
1 air spring 2
14 199 | pass. rad. 8 pass. rad. 1 1800 | 28-20k *3 84 15 | 80C 118 24x14x9 39
6 1
1 air spring 1
1 149 | vented 6 - 1 1800 | 36-20k 3 84 15 | 80C s 23x14x10 | 36
1 air spring 1
10 125 |air susp. 8 - 1 1800 | 43-20k +3 86 12 | 75C 1S 22x12x10| 33
1 air spring 1
5 80 | air susp. 6 1 1800 | 50-20k *3 84 15 | 80C = 15x11x8 16
1 air spring 1
ESS
Transar atd p3500 | infinite 32 Heil AMT 1 1000 {30-22k 3 - - - C 40x50x6 — Inc. current-source
(bass drive) woofer amp.
2150 | Heil AMT 1 J
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PM 100 250 | reflex 60-20k +3
LS3/5A 225 {air susp. 80-20k *3
Cizek
“Wooter” 275 |- 0 = 2 200 |27-200 =2 - 14 - - - - - Bubwoofer w/crossaver.
1 198 |air susp. 10 - 1 1500 [36-17k 2 —|40r8 15 [150pP 2 25x16x10 | 49 witchable impedance.
1 dome 1
2 134 |air susp. 8 - 1 1500 [38-17k £2 — f4or8 15 |150p ¥ 2tx13x9 37 [Switchable impedance.
1 dome T
3 97 |- 8 = 1 1500 [42-17k =2 - |4or8 15 |100p 1 19x12x8 25 [Switchable smpedance.
Concept
CEM 595 | pass. rad. 12 alum. cone 1 1300 [25-23k 3 91 |6 25 |300P | 3/5,C )45x18x16 | 102 JLED power mon
12 pass. rad. 1
- Heil AMT 1
CE 445 Ypass. rad. 10 alum. cone 1 1500 |30-23k 3 91 |6 20 |280P 2/C 40x16x15| 91 |As above.
10 pass. rad. 1
- Heil AMT 1
GE2 345 | pass. rad 10 alum. cone |1 1500 |35-23k +3 91 6 20 {280 | 2/C  ]25x14x14| 54 |Asabove.
10 pass. rad. 1
Heil AMT |
CM Labs Div.,
Audio int’l.
CM15B 599 finfinite 15 cone 1 450 [22-22k +2 96 |4 40 | 50C J2/C, 1/ | 34x17x17 | 101 |Servo wooter contrul
6 cone 1 5000 150P w/adapter incl.
3 cone i) 12,000
3 horn
CM10a 343 {infinite 10 cone 1 500 [30-19k 2.5 86 |6 40 | s0C | none |22x12x12 | 40 JAsabove.
4% cone 1 5000 150P
1 dome 1
Contrara Research
Vector 5 440 |pass rad. 12 1 300 918 30 [250p 3/C 34x18x14 | 60 |”Linear phase.”
12 pass. rad i 1500
5 - 1 5000
1 1
1 - 1
Elan 380 8 = 2 1000 |- 8718 35 [150P 2/C 40x12x12 | 65 | As above,
1% = 1 5000 swivel base
1 - 1
Vector 4 300 | pass. rad. 10 - 1 300 |- 89 |8 15 hEUP 2/C 28x16x12 | 45 [“Linear phase.”
10 pass. rad 1 4000
5 - 1
1 = 1
Vector Two 260 | pass. rad. 10 - 1 1000 |- 89 8 15 [150P | 2/C  ]|25x15x10 | 45 JAs above.
10 pass. rad. 1 5000
1% dome 1
1 dome 1
Pedestat 250 8 - 1 2000 {- 118 95 hoop - 31x12x12 | 45 [Swivel base.
1 - 1
Vector One A 230 | pass. rad. 8 - 1 1000 89 |8 15 |150pP 2/t 23x14x10 | 38 [’Linear phase.”"
8 pass. rad. 1 5000
1% dome 1
. 1 dome 1
Vector Two B 210 | pass. rad 10 = 1 2000 |- 8918 15 hsoP 1/5 25x15x10 | 40 [As above.
10 pass. rad. 1
1 dome 1
Tower 200 10 - 1 2000 |- 898 15 [150P | 1/S  |28x12x12 | 40
1 - 1
Vector One 180 | pass. rad. 8 = 1 2000 |- 89 |8 15 |oop 118 23x14x10 | 35 §'Linear phase
8 pass. rad. 1
1 dome 1
Piccola 3 145 - 6% - 1 1500 |- 9118 10 j150P | 2/C 14x11x6 18
1% - 1 5000
1 1
Recrangle 135 | pass. rad 8 - 1 2000 |- 89 |8 15 | 25p 15x18x9 30
1 1
Piccola 2 100] - 6% 1 2000 |- 90 18 15 phoop 14x9Ix6 15
1 - ]
Craig
5706 170 [ vented 12 1 800 |40-20k 5 94 |8 20 }s0p | 2/ |27x19x15 | 46
4% - i 5000
2 - 1
5705 120 {vented 10 = T 2500 145-17k *5 94 18 15 | 35p 1/C 24x17x14 | 37
2 1
5704 100 {air susp 8 - 2 1200 |- 92 |8 15, | S0P - 22x13x12 | 25
3 1
Dahlgquist
a0 425 | - 10 1 400 |37-27k 3 -8 60 [200P 1/ 32x31x9 55 [‘Low-ditfraction
5 - 1 1000 phased array.’”
2 dome 1 6000
% dome 1 12500
piezo 1
Da- 1w 7175 |air susp. 13 - 1 - |- - 60 |200P - 26x19x15 | 70 [Subwooter
Dayton Wright
XG-8 Mk3 Series 3 2995 fdipole elect 1 16,000 |32-25k *4 86 4 50 f250C 1/8 42x39x10 | 95
1% piezo 1 2000P
Design Acoustics
08 485 | pass. rad. 10 - 2 600 |30-17k +2 92 |8 15 | 40C 3/5 112x42x32 | 70 (Pass. rad. may be
] cone 1 1500 150P driven as second
- cone 3 woofer
! dome 1
\K - piezo IR
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d-6 vented 1 30-15k +2 25x17x14{ 50 Rear-mouted wooter;
1 spaced, angied
2% cone 5 tweeters.
04 239] air susp. 10 - 1 800 j40-15k +3 905(8 25 | 25¢C 2 38x18x10] 60 Dispersion angie
5 cone 1 2000 5P 180° hor., 90° vert.
. 2% cone 3
02 179] vented 10 - 1 1500 |40-18k +3.5 8g|8 20 | 20C 1 34x13x12| 35 Tweeter main axis 30°
1 dome 1 S0P from vertical.
01w 119{ vented 8 - 1 1500 |50-15k +3.5 875}6 15| 15C - 54x31x20| 19  Tweeter fires into
1% cone 1 30p double-refiecing dis-
persion system.
0-1A 1099 vented 8 = 1 1500 [50-15k £3.5 875]6 15 | 15C - 51x18x20| 12 Asabove.
1% cone 1 3op
Dynaco
Phase 3 Model 80 399] infimite 13 ctone 1 800 |- 90 |8 1000 2/8 43x15x12| 68 “Phase-coherent.’
4% tone 1 4000 150P
1 dome 1
Phase: 3 Model 60 299 infinite 10 cone t 1000 |- 8918 - | sto 2/8 36x13x9 | 44 Asabove.
4% cone 1 5000 100P
1 dome 1
A-30XL 1491 sealed 10 cone 1 1000 |- 8gy8 - | 80P | 2/C 23x13x10} 38 In-line drivers.
5 cone 1 5000
1 dome 1 |
A2511 119 vented 10 cane 1 1500 |- 8sl8 500 1/C |20x12x10| 29 Asabove.
1 dome 1 80P
0-20XL 74] vented 8 cone 1 2000 |- 8|8 - | 35P 18x11x9 20
2 cone 1
Electro-Voice
Interface. O p1500 | vented 12 - 1 40 |28-18k+3 9718 151 50C 1/8 32x22x16| 114 Equalized tweeter-
6% cone 1 350 500P protect circ.
= horn 1 3000
interface: C p900 | vented 10 - 1 42 130-38k £3 96}6 28] 20C 1/8 30x22x12] 60 Asahove
= horn 1 2000 200P
Interface B Il p675 | vented 12 radiator 1 42 |30-18k *3 9218 36 | 20C 1/S | 29x16x11| 42 Asabove.
8 3 1 1500 200p
2% = 2 8000
Interface: A 1 9500 | vénted 12 radiator 1 49 }35-18k+3 92|8 3.6 | 20C 1/§  §23x14x8 | 30 Asabove.
8 1 1500 200p
2% = 2 8000
interface: 3 170 | vented 12 radiator 1 57 40-18k +4 9218 36| 20C 27x15x13{ 33
8 - 1 1500 200P
2% - 1
Interface: 2 140 { vented 10 radiator 1 66 [47-18k +4 9218 3.6 | 20C 25x14x11} 25
8 - 1 1500 200P
2% 1
Interface: 1 100 | vented 8 - 1 76 }54-18k *4 9z|8 3.6 ] 20C 2ix12x11| 23
2% = 1 1500 200p
Ezekiel
FRL NI 425] infinite 10 cone 1 400 | 27-19k 42,-3 8717 S0 J200C 1/C 44x16x10| 60
4 - 1 3500 300p
2% dome 1
MTM 2251 infinite 8 cone 1 2200 |36-19k +4 83]6 25]190C | 1/C |40x15x8 | 45
2% dome 1 140P
WRL 149 | infinite 8 cone 1 2200 | 38-19k 4 89| 6 20| 90C | 1/C |25x15x13} 38
2% dome 1 140P
EPI
350 400 | air susp. 8 - 3 1800 |36-20k *3 8748 38 |12s5C 1S |37x15x13} 83
3 air spring 1
250 250 | air susp 8 - 2 1800 |38-20k +3 87|8 20 {100C /S |25x15x15] 40
1 air spring 2
2008 225 | pass. rad. 12 pass. rad. 1 1800 |34-20k 3 908 15 j100C 1/8 3x17x11| 58
8 - 1 150p
1 air spring 1
1208 140 | air susp. 10 - 1 1800 |38-20k +3 8g |8 25 | 80C 118 25x15x 11| 46
1 air spring 1
100w 115 | atr susp. 8 = 1 1800 |48-20k *3 878 12 | 715¢C = 21x11x9 25
1 air spring k]
100V 99 air susp. 8 1 1800 §48-20k +3 8718 12 | 75C = 21x11x9 25
1 air spring 1
70 75 Jair susp 6 - 1 1800 }60-20k +3 8658 10 | 80C - 16x11x7 17
1 air spring i
Epicure
1000 1000 |air susp. 8 = 4 1800 |23-30k +3 8718 60 {150C 1/8 75x18x18 | 180
1 ar spring 4 250P
400+ 400 |air susp. 6 = 4 1800 | 27-20k *3 8518 30 [150C 1/8 38x14x14 | 90
1 air spring 4 250P
20+ 275 |air susp. 8 2 1800 | 35-20k <3 86 |8 20 Jhooc 178 |29x19x12| 64
i air spring 2
14 199 | pass. rad. 8 pass. rad. 1 1800 | 28-20k *3 8418 15 | 80C 1/8 24x14x9 39
- 6 1
4 air spring 1
1 149 1 vented 6 = 1 1800 136-20k +3 8418 15 | 8o0C 1/8 23x14x19| 36
1 air spring 1
10 125 |air susp. 8 - 1 1800 | 43-20k *3 868 12 | 75C 1/8 22x12x10| 33
1 air spring 1
) 80 | air susp. 6 =5 1 1800 | 50-20k *3 848 15 | 80C = 15x11x8 16
1 air spring 1
ESS
Transac atd p3500 | intinite. 32 Heil AMT 1 1000 30-22k +3 ] -14 - - C 40x50x6 Ine. current-source
{bass drive) woofer amp.
21.5in° | Heil AMT 1 /
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Seven 470 {vented 12 - 1 400 |25-25k +5 29x19x16| 98
4 cone 2 4000
piezo 2
Mark V 350 [vented 12 - 1 500 {30-25k +5 96 |8 1]50C | 2/C | 26x14x12] 55
4 cone ? 4000 75pP
piezo 1
Concerto 290 |vented 10 - 1 2000 |35-25k =5 93 18 1]30C | /€ |22x16x16] 56 |End table ht.
37 hosn 1 4000 45P
= piezo 1
Mark IV-A 210 |vented 10 1 2000 |40-16k 5 93 |8 1130C | 1/C |[24x14x12] 44
3x7 horn 1 45p
Monte Carlo 150 |vented 8 - ] 3800 |50-25k !5 95 |8 1] 30C = 1911312 3
3 - 1 45p
= piezo 1
CAD-1 100 {vented 8 - 1 3000 150-15k 5 96 |8 11 15C - 19x 1101 20
3% 1 30p
Fried Products
H/I 1900 | trans. linz 10 cone 2 75 |20-20k +3 87 |8 25 | 70C ~ 24x45x24] 200 | Subwoofer +
{syst.) 5 cone 1 3500 500P satellite; kit, $800.
1 dome 1
T Subwoofer 1400 | trans. line 10 cone 2 75 |20-20k *3 9118 251 70C = 24x45x24| 170 | 2-ch. subwooter
500P of above; also avail-
able as kit.
M/ 850 [ trans. line 8 cone 1 125 |20-20k +3 90 8 25 | 70C - 43x22x12| 90
5 cone 1 3500 500P
1 dome 1
R/ 400 { line tunnz! 10 cone 1 350 [30-20k +3 89 |8 25 | s0C S 28x16x14| 60
5 cone 1 3000 250P
1 dome 1
W 260 | line tunnzi 8 cone 1 800 |40-20k +2 89 |8 25 | 35C S 25x14x10| 45
3 1 3000 250P
1 dome )
8/2 260 § infinite 5 - 1 3200 §60-20k +3 87 |8 25 | 35C 12x8x6 14
1 dome 1 500P |
A 195 (ine tunnel 8 - 1 2500 |45-20k +2 88 |8 25| 3sC S 20x12x10 30
1 dome 1 250p
a 140 | tine tunnel 8 - 1 2500 |45-18k +2 88 |8 25 | 35C S 20x12x10| 30
1 dome T 200p
Gale Electronics
GS401A 500§ air susp. 77/8 - ? 475 |35-20k 5 - 148 50 [100C C 13x24x11{ 48 ['Sealed midrange.”
4 1 5000 200p
A dome 1
GC Electronics
Audio Trek 1V 101 | air susp. 12 cone I — 13522k — 18 10 | 45C 24x16x10{ 35
4% cone 1
1% ring 1
Audio Trek I} 72| au susp 10 cone 1 — 13522k - |8 5] 35¢ 20x12x10| 20
3 cone 1
Genesis Physics
Genesis 3 299 | pass. rad. 10 pass. rad 1 45 |32-20k =4 87 8 20 { 40C 2/S 3Bx16x12| 62
8 = 1 800 100P
4 1 3000
1 nv. dome 1
Genesis {1+ 219 pass. rad. 10 pass. rad. 1 45 |32-20k =4 885 |8 15 | 40C 1/8 3x15x 11| 44
8 1 1800 80P
1 inv. dome 1
Genesis |1 165 | pass. rad 10 pass. rad 1 45 132-20k +4 88 18 12 | a0C /s 27x15x12| 37
8 1 1800 80P
1 nv. dome 1
Genesis | 99| air susp 8 1 1800 {45-20k 4 88 |8 12 140C 21x12x9 24
1 inv. dome 1 60P
Genesis 6 75| an susp 6% = 11 1800 |60-20k *+5 88 |8 12 | 40C 18x10x7 17
1 inv. dome 1 60P
GL}
Mode! 4 1700 | horn 15 - 2 750 130-20k :4 103 {8 50 |260C 80x36x30] 195
15 pass. rad. 2 7000 1100P
- horn 2
- horn 1
Model 3 898 | horn 15 - 2 850 }30-20k *5 1018 0 |200C 50x36x30( 150
20x15 horn t 7000 300P
3 - 7
Modei 2 636 | refiex 15 - 2 350 |35-20k =5 98 |8 50 J200C 36x22x21| 130
5 cone 8 7000 600P
3 horn 4
Modet 1 548 | retlex 15 2 975 |35-20k 5 98 |8 25 115C 36x22x21| 90
14x3 horn 1 7000 500P
3 horn 3
Mono 448 |} pass. rad. 15 - 1 875 ]35-20k +5 96 )8 25 hooc 36x22x14( 75
15 pass, rad 1 7000 300P
horn 1
piezo ?
FRA-1 388 | pass. rad. 15 pass rad 1 7000 §48-20k +35 53 14 50 [100C = 24x24x10) 36
5% 8 300P
piezo 4
Grafyx Audio Products
Grafyx SP-Ten 149 | vented 10 i 2000 |35-18k *3 88 |8 10 | 75C 27x15x14 | 48
1 dome 1
Grafyx SP-Eight 125 | vented 8 1 2000 §39-18k +3 87 |8 10 | 75¢C 25x14x10 | 39
1 dame 1 /
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AMT Mom1oc

AMT 1B

AMT 1B Bookshelf

Tempest | S-4

AMT 108

Performance PS-4

Tempest LS-5

Performance PS5

Tempest LS-8

Performance PS-8

Fisher
ST 461

STB61A

ST 451

ST641A

XP 958

ST 441

ST 430

XP 335

XP 330

XP 325

ST 420

MS 135A

MS 125A

MS 115A
XP 320

Frankmann Research
Frankmann

Mini-Frank

Frazier
Frazier Eleven

Frazier's Thing

L

416

348

334

322

2

234

179

172

350

330

290

280

250

240

180

180

160

130

120

100

90
80
80

1295

895

1300

1000

'§ pass. rad.

pass. rad.
pass. rad.
pass. rad,
pass. rad.
pass. rad.
pass. 1ad.
pass rad.
pass. rad.

pass. rad.

reflex
pass. rad.
reflex
pass_rad
air susp
reftex

air susp.
vented
air susp
air susp.

pass. rad.

pass. rad.

pass. rad.
pass. rad.
vented

infinite
<

air susp.

vented

vented

WY =g —
~ ~

=}

RS

€ 0O D NI OO N LI DL DDLU —

15
12

12
10
3x14

pass. rad.
Heil AMT
pass. rad.
Heil AMT
pass. rad.
Heill AMT
pass. rad.
Heil AMT
pass. rad

Heil AMT
pass rad

Heil AMT

pass. rad.
Heil AMT
pass. rad

Heil AMT
pass. rad.
Heit AMT
pass. rad.
Heil AMT

cone

cone
cone
cone
dual cone

e o 4 b e s e R e m h h o e R = RN 4 NI b b 4 e b RS

RN S B NN @ a a . b ot ot b ok e b ek b e . ke

[N R O X

1000

1000

2400

1400

2400

2400

2400

2400

2400

1000
500

700
7000

1000
5000

700
7000

1000
5000

1000
5000

1500
5000

1500
5000

1500
5000

5000

6000
8000

6000

8000
5000

200
4000
10,000

200
4000
10,000

400
4000

800
4000

35-23k +3

30-23k +3

4023k *3

35-24k +3

40-22k +3

35-24k 43

40-20k +3

40-20k +3

50-20k +3

50-20k +3

40-20k +10

39-22k t§

45-20k £10

40-20k +5

4518k 10

50-17k +10

60-16k £10

70-16k +10

70-14k +10
80-12k +10

20-22k +4

30-22k +4

15-25k +5

20-25k *5

94

92

94

9N

92

90

90

90

9

9n

90

98

92

103

99

25

40

20

30

75

12

65

20

17

| 12

35

100P

130C

125C

1o0c

90C

75C

50C

70C

50C

35C

35C
35C
30C
22C

25¢C

200P

125P

[100C
150P

60C
90p

2/8

2/s

2/s:

1/

218

2/s

2/S

2/C

39x16x 16

35x16x 16

24x14x14

35x13x12

24x14x14

35x13x12

24x14x14

24x14x14

22x13x 11

22x12x11

29x18x15

29x18x13

27x17x14

27x17x12

28x18x13

26x16x13

26x16x13

24x15x 11

23x15x11

22x14x9

22x14x10

24x15x11

22x14x9

22x14x9
19x11x9

bass:
31x52x24
satellites:
38x10x6
bass:

29x30x20
satelites:
22x10x6

55x30x18

48x24x18

65

48

55

48

36

36

30

30

53

45

44

37

44

36

34

30

Circ. breaker.

[Circ. breaker

Circ. breaker

[Circ. breaker.

Circ. breaker

3-pc. syst.; satellites
fit stands (incl.} or
jwali.
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Grafyx SP-Seven 99 {air susp 8 - 1 2000 §43-19k +3 86 |8 10 | 50C - 23x13x9 32
1 dome 1
Hartley Products
Reference 1525 |infinite 24 1 250 |16-25k 935 [5-8 25 [300C 50x36x24| 300
10 cone 1 3000 400p
7 cone 1 7000
1 dome 1 |
Concertmaster 1225 |imnfinte 18 - 1 250 |16-25k 93 15-8 25 |300C 42x29x18] 150
10 cone 1 3000 400p
1 cone 1 7000
1 dome 1 b
Holton Tower 450 |infinite 10 = 2 3000 |20-25k 92 |4 15 [150C - 50x20x14] 105
1 dome 1 200p
Zodiac 300A 250 |infinite 10 = 2 2000 |30-25k 94 14 5 |100C 25x14x12| 65
1 dome 1 150P
Zodiac ‘77 175 |infinite 10 1 2000 |35-25k 925 |8 5 |100C 30x15x12| 50
1 dome 1 150P
Zodiac 1A 135 |infinite 10 1 2000 |40-25k 925 |8 5 [100C - 22x15x9 | 35
1 dome | 150P
Zodiac Jr. 90 pinfinite 8 - 1 2500 |50-18k 90.5 |8 5| s0C - 19x12x8 | 25
2 cone 1 75P
Heath
AS-1348 290 |air susp. 15 - 1 500 |28-20k *3 -8 8 |250C S 38x24x15| 110 |Kit; ea. driver
p540 4% - 2 3000 fused; rear-
1 dome 3 mounted wooter.
AS-1373 160 10 = 1 500 |40-20k +3 -8 11 |200C 2 26x15x12| 68 |”
p300 4% 1 3000
1 dome 1
AS-1344 130 6% - 2 4000 |55-20k +3 - 14 6 |100C 1/8 | 40x11x11] - }As above; radiates
1 dome 2 from 2 adj. sides.
AS-1352 100 10 - 1 2800 |45-18k +3 - |8 6.|100C 1/S ] 24x14x11]| 55 |Kit.
p180 1% - 1
AS-1363 p190 10 = 1 750 |45-18k +3 8 54130C | 2/8 §25x14x11 Kit
4% - 1 4000
1 dome 1
HED
H-15 250 [retlex 15 - 1 2000 |32-16k +4 103 |48 0.5 [1ooCc | 1/C ]29x18x18| 63
horn z
w12 160 freflex 12 horn 1 2000 {38-20k ‘4 97 148 2]5%0C | VC |25x15x12| 42
= Ohorm 1
W-10 150 |reflex 10 1 2000 |38-20k +4 92 |48 6 |40C | t/C |25x15x12| 39
= Dhorm 1
H-12 130 {retlex 12 1 2000 |38-20k +4 97 (4.8 2 |s0C{ 1/C |25x15x12| 33
Dhorm [
HA0 120 |reflex 10 1 2000 |38-20k -4 92 (4-8 6 |40C| 1/C |25x15x12| 3t
Ohorm 1
Hitachi
HS-530 350 |air susp. 10 cone 1 900 |30-17k 5 6 = = 25x14x11| 38 [Metal cones.
21/8 cone 1 3000
1 dome 1
HS-330 250 fair susp. 10 cone 1 900 }40-18k -4 6 23x12x12 ] 32 |
2% cone 1 4000
1% cone i
HS-371 200 |air susp. 12 1 1500 8 24x15x13 | 35
6 cone l 6000
1 dome 1
HS.323R 140 |air susp 10 1 3000 90 |8 22x12x12 | 24
1 dome 1
IMF Electronics
RSPM Mark IV 1250 [trans. line 11%x8% | flat 1 350 |17-uitrasonic 50 [150C 4 40x20x17 | 119
6 cone 1 3000
1% - f 13,000
g dome 1
Monitor TSL 80 H 925 |trans. line 11%x8% | tat 1 350 [20-ultrasonic 40 JrooC 1 39x18x16 | 97
6 cone 1 3000
1% ! 13,000
% dome |
Studio TSL S0 N 550 {trans. ling 8 cone 1 375 {23-ultrasonic - 148 30 | 70C 1 36x15x14 { 60
4 cone 1 3000
= dome 1 15.000
- dome 1
Studio ALS 40 1 425 |acuve line 8 cone 1 150 |28-20k 4.8 25 | 60C 1 27x14x14 | 40 [Trans. ling termin
8 cone 1 375 ated by Znd woofas
4 cone 1 3000 w. ditferent reso-
dome 1 nant freq.
Super Compact 245 |reflex 8 cone 1 375 {30-20k 48 20 | 50C - 18x12x11| 20
4 cone 1 3000
dome 1
Compact 1) 160 Jreflex 6%z cone 1 4000 |35-20k 4.8 15 | a0C 15%10x3 13
dome 1
Infinity
Quantum Reference p6500 [dipoie 15 cane 1 variable |18:32k =2 4 150 {350 {3/C, 3/'S | B0x48x24 | 300 |“Watkins dual
Standard EMIT 20 bass | bass diive woolers”
18 line source 3 100 | 350 el crossover
h-f h-t
Quantum Line 1200 |air susp 12 cone 1 200 |18-32k -2 4 100 500C | 3/C 66x18x15 {190 |'Watkins woofé
Source dome 6 600
line source 8 4000
K counler 1
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Quantunt i1 air susp. 1 49x13x18
- linesource |3 600
dome 2 4000
= coupler 1
Quantum (11 525 [aur susp 12 - 1 200 [28-32k *3 = 35 |250C | 3/C | 40x13<18] 110 |”
= line source 2 600
dome 1 4000
E coupler 1
Quantum 4 425 |air susp. 12 - 1 600 |35-32k '3 30 |250C 2/C 36x15x12) S0 |
1% dome 1 4000
= EMIT 1
Column 11 329 jvented 10 cone z 750 [35-20k *3% 15 J250C | 40x 1413}~
4% cong 1 5000
- piezo 2
Quantum 5 340 {air susp 12 - 1 600 |38-32k +3 = 30 |250C | 2/C 27x1512 | 55 |"Watkins wooter”
1% dome 1 4000 pedastal opt
= EMIT i
Quantum Jr. 275 |air susp. 12 cone i 600 §40-32k #3 = 25 |200C 2/C 25x15x12{ 50 | Pedestal opt.
1% dome 1 4000
= EMIT 1
30008 210 |- 12 cone 1 500 }35-20k +4% - 10 |125¢C - 25x15x12| -
% cone 1 5000
2% - 1
b 197 [air susp. 10 cone 1 600 [42-32k 3 - 19 1soc | 2/¢ | 25x14x12§ 43|
4 cone 1 4000
= EMIT t
Qa 139 Jair susp. 10 - T 2500 |42-32k *3 - 15 [150C | 1/C | 25x14x12{ 40 [”
= EMIT 1
Qe 105 |- - cone 1 -1 - 10 | 100 - 18x12x10 | - |Tweeter rotates for
- EMIT 1 hor. or vert.
tnnotech
D24 395 Jtrans. ting 5 - 2 3500 [30-24k +3 86 35 | s0C - 37x11x16{ 55
1% dome T 11,000 j750p
% - 1
Isophon
Prominent 2002 785 {reflex 117/8 = 1 — |25-20k £1.5 = 22 | 10C S 20x16x17 | 80 |Fioos-stand:
- 1 100p controls on
- dome T top.
dome 1
758002 361 |- - - 800 [35-20k <15 - 35 | 60C [% 20x11x9 | 26
3000 80P
7S 5007A 232 |- - - 800 [48-20k +1 5 - 5.6 | 30C o 17x9x8 19
6000 50P
DIA 2000 123 - - 3000 165-20k 22.5 t | s0C 5 8x5x4 6 |Heatsink.
70P
Janis Audio
Janis W1 650 {slot i5 100 |30-t00 +1 87 60 |150P 18x22x22 | 90 [Subwootes
Janis W2 450 [siot 15 100 [32-100 +1.5 85 60 J150P 18x22x22 | 85 [”
Janszen
250 750 [trans. hine 8x12 1 800 25-20k +3 — 20 fooC | 2/€ 55x18x17 | 125 |Carbon fiber wooter,
64 in elect n 4000 dipole mid & high
240 470 |pass. rad, 10 1 800 {3320k *3 20 j100C 2/C 50x13x13 | 64 |Dipole mid & high
64 in elect 2 4000
230 340 |air susp. 10 - 1 800 [45-20k 3 - 15 |100C | 2/C |37x13x13| 49 [
64 n elect 1
220 300 {air susp. 12 - 1 800 |30-20k+3 20 [oac | /e |27x15x12 | 48
32in’ elect. 1
2-20X 275 | air susp 12 - 1 1800 |33-20k *3 - 20 100G [ /€ |27x15x12 | 44
32in° elect. 1
zZ10 250 | air susp 10 - 1 800 |35-20k 3 20 4 75C | V/C o [2413«11] 41
32’ elect. 1
210X 234 | air susp 10 t 1800 35-20k '3 20 | 75C { 1/C |24x13x11 | 41
327 |elect. 1
2-210A 150 Jair susp. 10 - 1 1800 |45-20k 20 | 75C | 1C 18x13x11| 25
32in? elect 1
JBL
044000 Paragon 3510 [hern 15 cone 2 500 36 10 J125C J2/S. C [36x104x24635 [Single-cabinet
- horn 2 7000 sterea
- ring 2
L212 1740 | sealed 12 cone 11 70 |- 91 10 | 75C 3/C bass 225 |3-pc. syst.; seif
{set) 8 cone 1 800 19x19x 19 amplified bass
5 cone 1 3000 sides:
1 dome i 39x 1713
L300 960 |vented 15 cone 1 800 93 10 fisoc | 2/C 32x23«23 |145 JAcoustic lens.
1% horn 1 8500 on midr,
1% ring 1
L6 489 jvented 12 cone 1 1000 89 10 | 75C ] 2/C  |25x18x13 | 67
5 cone 1 6500
1% nng 1
L166 426 |vented 12 cone 1 1000 89 10 | 75C 2/¢ 24x14x13 | 55
5 cone 1 6000
1 dome 1
L110 348 |vented 10 cone 1 1000 }- 89 10 [75C | 2/C [24x14x10 | 50
5 cone 1 4000
1 dome 1
L50 276 |vented 10 cone 1 800 {- 88 10 |35C |2/ |25x14x13 | 47
5 cane i 3000
1% cone 1
L40 207 |vented 10 cone 1 1800 |- 88 10 | 3sC 1/C 23x15x12 |44
\ 1 dome i J‘
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L1

550

LS-6

540

LS5

530

LS-4

520
L83
LS-2

JR Loudspeakers
JR 149

JVE
SK-1000S

SK-7008

SK-5008
S-M3

K&H
092

oy

KEF Electronics
Mode! 105

Contata.

Model 104aB
Calinda

Coreliy

Kenwood
LS-890

LS-4088B

LS-4078

1$-405B
LS-4038

KLH
Baron 355

Classic Five

Baroness 335

Jensen Sound Labs

Magnum CT44

Little Baron 345

290

240

220

190

170

130
120

80

p475

260

160

p200

p160

3000

1015

800

495

350
285

185

350

250

180

130

p180

399

349

299

299

24

©

vented

ait susp.

air susp.

air susp.

air susp

air susp

air susp

air susp.
air susp

an susp

seated

reflex

refiex

retlex

reftex

pass. rad.

pass. rad

vented

vented

vented

vented

vented

vented

air susp

vented

vented

2
1%

10
2%

12
1%

n

10

cone
cone

cone
dome

dome
dome
dome

dome

cone
dome.

cone
dome

cone

dome,

horn

cone
dome
dome
cone
cone
dome
cone
dome
dome
cone
dome
cone
dome

o) S B TN S S — e B e

e s ] e —hh S

B () =l e a3 Cay et

P I P e N N il et

2500
1000
4000

1000
4000

1000
4000

1000
4000

1000
4000

1000
4000

3500
3500

4000

3000

1000
10,000

1000
10,000

2000
2500
500
4000
500
8000
400
2500

250
3000

45
3000
45
3500
3500

1300
5000

1500
4000

1500
4000

2500

2500 |-

1200

5000

900
3000

1900

45-20k -3

45-20k +3

50-20k *3

50-20k 3

55-20k +3

§5-18k -3

60-18k +3
60-18k +3

6518k +3

25-20k -4

50-16k 15

100-20k <2

30-25k #2

35-20k 3

50-20k 22

40-30k *3

45-22k

96

96

95

95

93

93

92
92

91

77

93

92

91

85

87

87

85
85

83

91

92

905

91

6.8k

6.8k

40

25

20

20

20

90C
180P

90C
180P

75C
150P

75C
150P

60C
120P

60C
120P

45C
90p
45C
9op
40C
80P
60C
200P

B5C
170P

60C
120P

35¢C
70p
S0P

200C

150C

100C
100C

50C

160

160

120

100

80

120C

100C

120C

60C

2/¢C

2/C

2/S

2/8

/e

21x13x10

31x20x16

31x19x16

27x16x14

26x16x 14

25x14x12

25x14x12

23x12x11
23x13x10

19x11x10

15x9 diam.

26x16x13

22x14x12

20x13x11

8x5x5

3tx17x12

19x12x9

38%16x18

32x13x15

25x13x10
27x11x14

19%11x9

26x15x13

26x15x13

26x15x13

23x13x11

18x12x9

36x14x13

41x12x12

26x14x13

29x13x12

23x12x11

50

5t

42

40

30

28

38

23

o

66

44

80

36
42

20

48

40

33

30

2

80

65

50

Cylindr. alum.
encl.: opt. wall
brkt.

Metal cab

120+60+60W tri
amplifier.

2x30W biamphfier.

Peak tev. ind.

fused; on-axis

ind.; stepped catrinet.
Fused.

\
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319 230 |vented 12 1 25x15x12| 40| One rear-fire tweeter.
5% 1
2% 1
1 1
CL4 225 |vented 10 1 30-22k =3 8 251200C| 2/S | 27x14x13| 59
4 1
1 1
Pisto! CT 38 209 8% 2 4 10] 75¢C AlxNx1t
2% 2
Classic One 199 |air susp. 10 cone 1 1900 8 15} 6QC (5 24x12x12
1 dome 1
318 190 fvented 12 cone 1 — |56-18k 9518 101 75¢C 1/C 23x14x11
2% cone 1
CL:3 170 |vented 10 cone 1 1500 }35-20k +3.5 8 20 100C 26x14x12| 53
2% cone 1 10,000
2 tone 1
CB-10 135 |vented 10 cone ] 40-18k -4 8 10 J100C /8 20x15x7 35
2% cone T
3174 130 |vented 0 cone 1 45-18k 8 10 | 50C 1/C 23x12x10
2% cone 1
CB8 115 fvented 8 cone 1 47-18k +4 8 g |100C 1/C 20x11x7 27
2% cone 1
331A 99 |vented 8% cone 1 5018k - |8 81 50C 21x12x8
2% cone 1
Klipsch
Klipschorn 1651 |hoin 15 1 400 3517k 5 104 |8 105C 52x31x29 | 200
horn 1 6000 al
. horn 1 4 ft
Belle Klipsch 1374 |horn 15 - 1 400 |45-17k -5 104 |8 105€C 36x30x19] 125
- horn ] 6000 at
- horn 1 4 ft
Cornwall 746 | vented 15 - 1 600 |38-17 -5 98518 105C 36x26x16| 108
horn 1 6000 al
horn 1 4 ft
La Scala 618 fhorn 15 - 1 400 |45-17k +5 104 |8 105C 35x24x25| 110
671 = horn 1 6000 at
horn ¥ 4 ft
Heresy 436 finf. batfle 12 i 700 150 17k *5 96 )8 105€ 21x16x13{ 55
L horn 1 6000 at
horn 1 4 ft
Koss
Model One A 1500 |dipole 1845 in.° | elect. 1 250 {32-20k -3 8314 75 |300P 49x32x 10| 150
461 in.- [ elect 1 1600
108in% | elect. 1 6500
14in.* elect. 1
Model Two 750 |dipote 615in.- | elect 1 250 |37-19k *3 4 75 |300P | 1/€ | 41x24x12| 82
1651n.- | etect 1 2500
1 dynamic 1
CM/1030A 425 |reflex 10 cone 1 400 |29-19k -3 96 |4 15 |1200P | 3/S 1 39x17x15| 74
9 cone 2 2500
1 dome 1 6000
1 dome 1
CM/1020A 325 |retiex: 10 cone 1 450 [31-18 5k -3 9514 15 |150P | 2/S | 33x16x14| 60
5 tone 1 3000
1 dome 1
CM/1010A 225 |reflex 10 pass. rad. 1 2500 |35-17.5k -3 92 14 15 1100P 1/S | 28x16x11| 44 JAd|. bass with
8 cone 1 removable woofer
1 dome 1 mass.
CM/530 150 |refiex 8 cone 1 2800 |36-17k -3 89 |4 15 ) 75P | 1/C | 24x14x12] 35
8 pass. rad. 1
1 dome 1
Kustom Acoustics
Titan Labyrinth 1499 | trans. line 12 cone 2 350 |24-22k 225 9614 151150C | 4/C | 48x30x18|32510pt tilt &
5 cone 2 2500 500P straight bases;
1% dome 1 7500 fused.
1 dome 1
AEt-Amp Eater 1399 | trans. line 12 cone ) 350 |28-22k +3 99|28 15 {200C o 48x30x 18 | 340
5 cone 2 2500 800P
1% dome 2 7500
1 dojme 2
TAS.Challenger 799 | trans. line 12 cone 2 350 |28-22k +3 96| 4 15 1150C C 36x24x16] 185
5 cone 1 2500 500P
1! dome 1 7500
1 dome 1
Labyrinth 749 |trans. line 12 cone 1 350 |19-22k 2.5 9118 15 1100C | 3/c | 48x16x18]130
5 cone 1 2500 300P
1% dome ¥ 7500
1 dome 1
Trapezoid 499 |1rans. line 12 cone 1 350 |29-22k +3 9318 15 |100C C 40x16x13 | 100
5 cone 1 2500 300p
14 dome 1 7500
1 dome 1
Regency 349 |trans. line 12 cone 1 350 §30-22k 3 9218 15 rooc c 26x16x13| 76
5 cone 1 2500 300P
1% dome 1
Signet 259 |trans. line 12 cone 1 700 [34-22k *3 958 15 J100C C 26x16x13{ 70
5 cone 1 2500 300p
1 dome 1
tmpulse 199 {trans. line 12 cone 1 700 §39-21k +3 92|8 15 |100C G 24x14x9 | 48
5 cone 1 2500 300P
1 dome 1 J
POPULAR ELECTRONICS
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Lafayette Radia Electronics
Criterson 3003 300 {air susp., 12 cone 1 2000 }30-25k '3 91 20 |180C 1/C 39x15x 15| 65
pass. rad. 12 pass. rad. 1
Hell AMT i
Criterton 3002 240 Jair susp., 10 cone 1 2000 {3525k *3 90 20 60C | 1/C | 39x12x14| 55
pass. rad, 10 pass. 1ad. 1
Heil AMT 1
Ciiterion 3001 200 |vented 10 cone 1 2000 4025k *3 89 15 1150C 1/C 25x15x 15| 45
Heil AMT 1
Criterion 2003A 200 Jreflex 15 cone | 900 |20-20k 95 15 120C | 2/C | 29x18x13| 60
hor1 1 5000 200P
ring 2
Criterion 2002A 160 |reflex 12 cone 1 2000 |20-20k 96 10| 90C | 2/C 26x16x14] 50
horn 1 4000 180P
- ring 2
Criterion 2001A 120 |reflex 10 cone 1 2000 j30-20k 96 101 70C | 2/C | 25x15x14) 42
horn 1 4000 140pP
ring 1
Lancer Electronics
BB-3 550 {vented 12 cone 1 100 | 1822k *3 20 [100C | 2/C |} woofer: 118 | 3-umit system
i) cone 2 2500 160P 18x21x21
1 dome 1 satellites;
12x8x7
PA-20 450 |vented 12 cone 1 1000 |20-22 +4.5 - 20 | 75C | 2/C 39x18x13| 78 | ‘Phase-aligned,”
5 cone 1 4000 120P
1 dome 1
SC8 360 |vented 12 cone 2 500 |20-22k 10 | 75€C | 2/C | 28x18x13} 65 |
5 dome 1 4500 120p
1 dome 1
SC-7A 280 {air susp. 12 cone 1 500 |20-20k 10 {75C | 2/C | 26x15x12] 59
5 dome 1 4500 120P
1 dome 1
§C9T 250 |air susp 10 cone 1 500 |20-22k 10 150C | 2/C ]138x12x12| 62 |Ommidirectional.
5 dome 1 4500 90p
1 dome 2
SC4A 200 {air susp. 12 cone 1 500 [20-20k 10 |50C ] 2/C  |24x15x13| 53
5 dome 1 4500 90P
1 dome 1
SC.10A T30 |air susp. 10 cone 1 2500 {20-20 10 [50C | v/C 20x13x10 | 33
2% dome 1 90p
9535-2 100 |air susp. 12 cone 1 3000 |30-20k 5 ]35¢C - 25xt4x 12| 33
2% dome 1 50P
Leak
3090 870 [trans. line 15 cone 1 350 [35-26k 3 88 100C 2 47x20x15 1112 |2-pc. encl. w/ swivelling
7 cone 1 2000 160P top; casters.
4 cone 1 7000
2x1 1
3080 550 |air susp. 10 cone 1 450 |38-22% +3 85 12 | 80C 33x14x17 | 72 |"Phase-compensated.”
6% cone 1 3500
% dome
3050 355 |air susp. 6% cone 2 4000 |48-22k *3 85 12 | 50C 25x12x13 | 42 |
% dome 1
3030 230 |air susp 5 cone 2 4000 |60-22 *3 85 12 ]13sC 21x10x11 | 24
a dome 1
3020 175 |reflex 5 cone 1 3000 |62-22k +3 85 12 | 25C 17x8x 11 16 | As above.
dome 1 stepped €ab
Lentek
S4 640 Jair susp. 6 1 2500 |60-18k 3 78 25 | 75C 20x10x10 | 25
1 dome 1 100pP
Linn Products
DMS Isobar ik p1920 |Isobarik 12x9 cone 1 375 {20-20k 3 50. 30x15x16 | 105 |Top-fire imidrange
5 cone 2 3000 &tweeter
1 dome 2
L7C
TX-5 550 {air susp. 10 cone 1 2600 |36-24k 3 94 25 j100C 1/C 30x28x10] 80 |Circ bieaker, tweeter
1 dome 4 150P plot. circ.; swivel stand.
100 340 |au susp. 10 cone 1 2600 |36-22k 3 94 25 | 80C | v/C 39x13x12| 61
1 dome 4 100P
50 240 | air susp. 10 cone 1 2600 [36-20k -4 94 25 180C | /€ [27x15x12) 47
t dome 2 100P
25 180 |an susp 10 cone 1 2600 |40-18k +4 94 25 | 60C 1/C 24x14x12} 40
1 dome 1 80P
LTL Electronics
TP 6953 150 6x9 cone 1 800 | 30-20k 5 | 80C 14
5 cone 1 1500 160P
3 cone 1
CP 693 150 6x9 cone 1 2500 |30-20k 5 | 80C 11
3 1 160P
TP 653 120 6 cone 1 800 [40-20k = 5 | 80C 13
5 cone 1 1500 160P
3 1
CP 63 120 6 cone 1 2500 [40-20k 5 | 80C 10
3 ? 160P
Magnepan
MG-I 495 | dipole 354 in.° planar 1 2400 [50-17k *4 82 35 |200P 60x22x2 30 |Other sizes avail
67 .’ planar 1
Marantz
0S-940 400 | infinite, 12 cone 1 750 130-22k +3 90 15 1s0C | 2/C 15x45x12| 80 [Choice of inf. baftle or
vented 5 cone 1 2300 vented operation via
1% 1 5000 removable plug.
1 1
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DS-930 340 |infinite, 12 cone 1 750 |33-22k +3 90 15]125C | 2/C | 28x15x12| 58}"
vented 5 cone 1 2300
1% 1 5000
1 1
05920 340 |infinite, 12 cane T 750 |33-20k +3 90 15§125¢C 2/C 38x15x12 | 65
vented 5 cone 1 2500
1% - 1
HD-880 320 Jinfinite, 12 cone 1 750 |30-22k +3 90 —|1s0C | z/Cc | 4ox16x12) 79|"
vented 5 cone 1 2300
1% - 1 5000
1 1
DS-900 280 |infinite, 10 cone 1 750 |35-20k -3 88 15 |100C | 2/C | 28x15x12 | 55|
vented 5 cone 1 2500
1% 1
HO-770 260 Jinfinite, 12 cone 1 750 [33-22k 3 30 125C 2/ 27x15x12 | 57|
venterd 5 cane 1 2300
% i 5000
1 - 1
HD-660 200 [intinite, 10 cane 1 750 §33-20k 3 88 100C | 2/C | 24x15x12 | 45 |"
vented 5 cone T 2500
1% 1
MK 160 [infinite 12 cone 1 800 3520k 3 88 15 4200C | 2/C | 26x14x12 | 49
5 cone 1 2500
% 1
HD-550 150 {intinite, 8 cong 1 800 [40-20k *3 88 — ] 75C 2/C 23x13x10 { 33 |As per DS-940.
venied 5 CONE i 3000
1 1
6 MK 11 120 |vented 10 cone 1 2500 135-20k '3 88 15 [125C | 1/C | 26x15x12 | 46
1% - 1
SMK 1 100 |intinite 8 cone 1 2500 |40-18k +3 88 10 | 60C i/c 23x12x10 | 32
1% = 1
HD-440 90 [infinite 8 cone 1 2000 |40-18k *+3 87 - | 50C = 19x11x19 125
3% 2 8000
Martin Speakers Div.
Eastern Sound
Sound Tower 449 |air susp 8 cone 4 1000 |38-18k 5 96 50 j100p | 2/C 52x16x10 |90
5 dome 1 5000
- horn 4
Magniticat 429 |air susp 12 cone 2 500 |26-22k 5 93 50 |100p | 2/c | 38x18x14 |90
5 dome 1 4000
- dome 2
Gamma 1500 379 |air susp. 15 cone 1 500 |26-20k +4 92 25 | 60R | 2/C ]71x43x38 |S9
5 cone 1 4400
3 = 4
Gamma 1200M 339 |air susp. 12 cone 1 600 [25-20k +3 91 25 | 60P { 2/C 71x38x31 |63
5 cone i 5000
4 = 1
Gamma 412 269 |air susp. 12 cone i 750 |30-18k +3 92 20 | 55P | 2/C | 64x36x30 |48
5 cone 1 4400
3 - 2
Gamma 310 179 lair susp. 10 cone 1 1000 |35-18k +3 93 15 js0Pp | 2/c 54x31x25 | 33
[ cone 1 4500
3 1
Gamma 308 119 |air susp. 8 cone 1 1000 [40-18k *4 92 15 | 45P | 2/C 54x31x18 |26
5 cone 1 5000
4 1
Gamma 208 99 |air susp. 8 tone i 1500 [40-18k *5 92 15 | 40P | 1/C | 45x26x24 |22
4 - 1
Matrecs !ndustries
MA 264 265 |air susp 5 - 1 1000 [25-24k - 20 |6sC 65
10 pass rad 1 6000 70P
4% cone 2
3% piezo 1
1% ring 1
MA 224 212 |air susp. 12 cong 1 1000 [30-24k - 10 | 50C 50
4% cone 1 6000 55P
3% piezo -
MA-203 186 |air susp. 10 cone 1 1000 [30-22k 5 140C E 26x15x11 |32
4% cone 1 6000 45p
2% & 1
MA-123 90 [air susp. 12 cone 1 1000 [35-22k 98 8 |45C 24x15x10 [ 29
4% cone 1 6000 50P
1% ring 1
Mc Intosh Laboratary
XR7 999 |air susp. 12 cone 2 250 J20-20k*" 90 30 {200p - 40x20x15 [125 | *Response with
8 cone 1 1400 Mc Intosh equalizer;
2% dome 4 7000 tused.
1% dome 2
ML-2 799 |air susp. 12 cone 2 250 {20-20k* 90 30 [100P - 29x28x21 [144 |
8 cone 1 1500
2% dome 1 3000
1% dome 2 7000
XR6 750 jair susp. 12 cone 1 250 |20-20k* 89 30 j200P - 36x18x13 | 81"
8 cane 1 1400
1% dome 1 7000
1 dome 1
XRS5 499 |air susp, 12 cone 1 250 |20-20k* 89 30 j200P - 30x15x12 | 76 |
8 cone 1 1400
2% - 2 7000
K 1% dome 1 J‘
18 POPULAR ELECTRONICS
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XR3

ML-10C

Mesa Electronics Sales
120

80
60

40

30
Micro-Acoustics
FRM-1A
FRM-2A
FRM:3
Mirsch
0M3-29
OMm3-38
OMm3:100

0Mm3-28

0Mm2-20
om2-21
0Mm3-30
Mitsubishy
0550C5
0S40CS

05358
05288

05258

Manitor Audio
MA3 Series I!

MA1 Series 1l
MA4
MAS Series 11
MAS

MA7

Meordaunt-Shornt
Pageant

Festival
Carnival

Nakamichi Research

Slimhne Reference
\tii:j Monitor

319

253

209

159

109

108

200

159

124

375

330

300

240

120

120

12

o

460

360

280

200

150

549
429
309
288
180

150

479

33!

[~

26!

@©

480

air susp.

air susp.

vented,
pass. rad.

vented,
pass. rad.

vented,
pass. rad.

vented,
pass. rad.
air susp.

air susp.

aur susp.

twan vented

i susp.

air susp

anr susp.

a)r susp.

air susp.
air susp.

air susp.

reflex

retlex

arr susp.

arr susp

air susp

reflex
reflex
reflex
air susp.
air susp.

ellex

2flex
infinite

infinte

reflex

~

=)

B

RIS

DD W T T DL D = T —

S

10
1%
11/8
10
1

1%

cone
cone

dome
cone

dome
dome

pass. rad.
cone
cone
dome
pass. rad.
cone
cone
dome
pass. rad.
cone
cone
dome
cone
pass. rad.
dome
foam susp.
dome

cone
dome
dome
cone

dome
cone

dome

cone
cone
dome
cane

dome
cone
cone
dome
cone
cone
dome
cone
dome
cone
dome
cone
cone
dome

cone
cone
dome
cone
cone
cone
cone
dome
cone
cone
dome
cong
cane

dome
cone
dome
cow
dome
cone
Myiar

cone
dame
cone
dome
cone
cone

cone
cane

W = B

gy [ S i R i e T )Ty g ——

i e (] N e S ESARES

e o il B kYl L o

85
3000

3500

1700

1750

2500

700

4000

500
4500

700
5000

700
4000

5000
3500

700
4000

600
5000
1500

800
5000

800
5000

1500

400
3500

375
3000
3200
3300
3400

3500

350

3500

3500

2000

20-20k*

38-19k

4219k

45-19k

50-19k

60-25k

3218k -4

40-16k -4

45-15k -4

3520k

30-20k

30-20k

3520k

45-20k
40-20k,

35-20k

25-20k

30-20k

35-20k

40-20k

45-20k

40-19k 2.5
4519k +3.5
4518k :2.5
50-19k *3
45-20k +3

55-20k +4

6520k 3
75-20k =3

8517 +3

50-16k *5

83

93

93

92

95

92

32

9

91

90

86
85
85
84

84

86

83

89

88

94

30

20

20

30

25

25

25

20

60

40

100p

120€
160P

80C
120p

60C
100p

90C
75P

30€
50P

100C
200P

75C
150P
50C
100p

50C
100pP

70C
150P

100C

50C
100pP

60C

60C

100C

80p

80P

80P

8ap

60P

120€
200p
100C
120pP
75C
100P
50C
100pP
40C
80p
30C
0P

50C
100p
45C
90p
40C
80P

20C
60P

2ls

2/s

175

/S

1/c

2/¢

2/¢

27x13x12

25x13x13

28x16x13

25x14x12

23x13x11

21x12x10

Tx5x4

26x15x13

26x15x12

22x13x10

32x55x31

31x56x32

38x56x26

25x51x32

27x47x21
25x46x29

34x50x23

35x17x16

33x16x16

26x14x13

23x14x11

23x13x12

28x14x13
30x14x15
24x13x11
22x12x10
16x9x8

16x9x8

21x13x9
18x11x7

16x10x6

37x16x14

85

32

40

26

3

3

37

35

22

27

7

60

60

36

26

581"

23|

07

a6 |

3

30

Circ. breaker.

45 1"

Angled tweeter array.

Side firing
ambiance drver.

Front controls

Fused.

Fused

Fused.
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Norman Laboratories
Nine 440 [air susp. 10 cone 3 1600 |35-20k +3 - 14 - | 70¢C 2/8 40x16x15 | 75
1 dome 3
Ten 290 |air susp. 10 cone 2 1500 §40-20k +3 - 14 70C 1/8 38x15x13 | 60
1 dome 2
Seven 200 |air susp. 12 cone 1 1500 {40-20k +3 -8 — | 90C | ¥/S {[24xt6x13| 40
1 dome 2
Eight 130 |air susp. 10 cone 1 1500 |45-20k *4 8 35¢C 23x12x10 | 28
1 dome 1
Normende-Sterling
Hi-Fudelity
804 180 8% cone 2 1000 |30-20k 91 |48 10 | 90C - 26x14x9 | 29
4% cone 1 10,000
1 dome 1
803 130 8% cone 1 7500 |30-20k 92 |48 7.5 | s0C e 17x11x9 | 18
3% cone 1 10,000
1 dome 1
802 100 8% cone i 7500 [40-20k 92 |48 § 1 35€C 17x 117 15
1% dome 1
Ohm Acoustics
OHM £ 600 |air susp. 12 cone 1 - |37-19k 44 82 {37 15 - - 44x18x18'| 75 |Single omnidirectional
Walsh driver.
OHMH 325 |vented, 8 cone 1 1700 |32-20k 4 86 |48 10 - 1/8 27x16x11 | 54
pass. rad. 2 ring 1 5000
1 dome 1
OHM C2 250 |vented 10 cone 1 1700 |37-20k =4 86 [6-8 10 /S |25x14x10 | 43
2 ring 1 5000
1 dome 1
OHM D2 200 |vented 10 cone 1 1700 [37-19k +4 86 |68 10 = 178 {25x14x10 | 42
2 ring 1
OHM L 160 Jvented 8 cone 1 1700 [42-20k <4 87 (48 8 - 1/8  |20x12x10 | 35
2 ring 1 10,000
2 dome 1
OHME 100 |sealed 8 cone 1 1700 {65-19k =4 86 186 7 1S |22x12x7 | 20
2 fing 1
Optonica
CP-5151 400 |- 12 cone 1 500 [40-50k 8 20 |90C 2/C 27x16x14 | 62 [Triampable; 30-kHz
2 dome 1 6000 filter.
- ribbon 1
cpP-2121 170 |- 10 cone 1 1200 [40-20k -8 10 |35C = 29%15x12 | 33
10 pass. rad. 1
3 dome 1
Onkyo USA
240 250 fair sysp. 15 cone 1 700 [45-20k 5 9318 20 100C | 2/C 27x17x13 | 45 {Carbon fiber
4 cane 1 4500 midr. cone.
1 dame 1
160 165 |air susp. 12 cone 1 2000 |50-20k +5 918 15 [80C | /€ J22x14x13 | 30
% cone 1
Panasonic
$B1800 380 }pass. rad. 10 cone 1 3500 |- 8 5 | 60P - 30x18x12 | 50
= pass. rad. 1
- horn 1
SB1600 200 |pass. rad. 10 cone 1 3000 - {8 5 faop | - f25x15x11 | 30
= pass. rad- 1
% - 1
SB1100 170 | pass. rad. 8 cone 1 5000 |- -18 5 |30pP - 22x13x8 25
=1 pass. rad. 1
2% - 1
SB350 100 |pass. rad. 5% cone 2 5000 [~ -18 5 | 30p - 22x13x8 | 25
- pass. rad. 1
Parenthian
3600M 1899 |- 15 cone 1 2080 |- —|s - 250C = ~ 3-umt system;
(set) 8 cone 4 500-800 150W bass servo
2 dome 2 3000 amplifier.
- planar 4 7000
2400M, 899 |infinite 12 cone 2 160 |30-22k +3 8 30 150C 2/C 41x13x19 | 135
cone 2 150-750
- radator 2 750
~ diffrator 2 5000
5000+
1200M 400 |- 12 cone 1 500 |30-20k 3 8 25 |60C | 2/C | 24x16x11| 48
5 cone 1 500-
1 dome 1 3000
3000
DBM100 299 |air susp. 10 cone 2 700 J17-27k -8 10 100C | 3/C | 44x15x13] 84
4% cone 1 6000
- piezo 1 11,000
= dome 1
0BM-50 179 | air susp. 12 cone 1 800 {22-27k - {8 6 |90C | 2/C 28x14x12 ] 47
4% cone 1 6500
- piezo 1
g horn 1 |
DB-40 110 | air susp. 12 cone 1 1400 |28-19.5k -8 5 [80C | 2/C |24x14x12] 32
LY cone 1 4500
1% ring 1
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Phase Linear
(l

Philips
RH545

RHS567

RH544

AH477

AH476

RH541
AH475

$J2931

U.S. Pioneer Electronics
HPM-200

HPM.-150

HPM-100

€S99A

HPM-60

HPM-40

Project 100A

Plasmatranics
Hill type 1

Point 3 Systems
Point 3 System

Polk Audio
Model 10

Model 7

Model 5

Mini Monitor
Power Research

Praducts
System I1-E

\

1350
{set}

400

1300

430

380

300

200

200

110

p200

550

500

300

275

225

150

125

p5990

400
{set}

210

150

110

100

840

vented
dipole

vented

mot. fdhack.

mot. fdback.

mot. fdback.

ai susp.

air susp.

mot. {dback.

air susp.

vented

air susp.

reflex

reflex

infinite

retlex

reflex

reflex

air susp.

fluid coup.

fluid coup.

tluid coup

fiuid coup.

ventless
duct

RGO — N — — ho —
o ~ o ~

RO $ o e 0D — i — N = — N —
=)

=

o

2%

15%

1%

12

1%

cone
cone
cone
cone
dome
cone

cone
dome
dome
cone
dome
dome
cone
dome
cone
cone
dome
dome
cane
dome
dome
cone
dome
cone
dome
cone
cone
tong

cone
dome
HPM
HPM
cone
cone
tone
horn HPM
tone
cone
cone
HPM
cone
cone
cone
horn
HPM
tone
cone
cone
HPM
cone
cone
HPM
cone
dome
cone

plasma

cone
cone
dome

cone
cone
dome
cone
cone
dome
cone
cong
dome
cone
dome

cone
cone

prezo

N e N

e T g ) o) o e | Y W Y T e

T8 o oh e gt e Tl e s —aieh (RS

[ v e PPN,

P N P

. —

500
3000

500
3500

500
4000

1500
5500

1500
5500

1400
3500

2500
8000

100
700
2000
5000
750
2600
8500

1200
4000
12,000

800
2000
5000
10,000

1200
4000
12,000

4000
10,000

700
6000

100
700-
1000

125
5000

60
3000

60
3000

60
3000

100
3000

55
215
3000

24-22k +3

24-100 +3

20-20k

27-20k

35-20k

32-20k

35-20k

35-20k

40-20k

45-17.5k

25-25k

25-40k

30-25k

25-22k

35-25k

35-25k

40-20k

20-20k *+3

30-20.5k =2

3320 5k *2

40-21k *3

60-20 5k +2

26-22k *4

89

92.5

925

97

925

9t

91.5

90

96

94

92

92

85

4/8

4/8

4/8

6.3

100

20

50

50

50

30

20

60

80c

60C

40C

35

100C
200p

125C
300P

50C
200P

100P

30C
120p

20C
100p

30C
60P

100C
200P

100C
200p

60C
100P

60C
100P

30C
80P

350C
500P

3/C

2/S

3/

2/¢C

2/C

2/8

2/C

1/C

e

63x24x5

19x22x22

26x17x13

21x13x11

15x11x9

28x15x15

26x14x11

9x 12x7

24x14x11

27x15x13

32x29x 18

39x18x18

26x15x16

25x17x11

24x14x13

23x13x13

23x13x11

58x25x 19

15x24x14

28x6x12

24x14x9

22x7x3

45x16x 16

67

54

42

20

38

33

b=y

8

©

5!

52

3

@

30

o
o

13

0

1

=

26 ("

291"

4.way, 4-piece—two
panels; subwoofter;
variable egualizer.

Subwoofer.

Triamplifier.
50W servo+35W+15W.

Biamphfier
40W servo+20W.

25W servo-amp.

Polymer film tweeter &
fsuper tweeter; carbon
fiber cone woofer.

Potymer film omnidirec-
tiona! super tweeter,
carbon-fiber cone
woofer.

Palymer film super
tweeter; carbon

fiber cone wooter.

As per HPM-100.

tonized gas discharge
{plasma) & Class A
tube amp for HF; re-
quires 1 tank helium
ea. 300-500 hrs. play,
“low tank’’ light.

3-pe system—2 satellites
& subwooter; “time-
aligned” midrange &
tweeter.

Bidirectional.

_J
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System 1V ventiess 1 26-22k*4 39x16x12
duct 1
1
1
Rovner § 310 |ventiess 1 32-18k *4 85]8 40| 8o0C - 34x14x12] 451"
duct 1 150P
¥
Rovner 6 170 fventless 1 40-16k +4 848 25| 40C - IS | 25
s duct 1% dome T 80P
PSB Speakers
Beta |1 495 | refiex 8 cone 1 1500 | 30-20k 2.5 8414 50 | 85C 2/8 | 23x12x11] 35 | Motional feedback
1 dome 1 150P w/any amp.
Passif 1 280 | pass. rad. 8 cone 1 2000 | 70-20k+2 -18 20 | 60C - 30x14x13| 40
10 pass. rad. o]
1 dome T
Passif | 200 |pass rad. 7 cone 1 20004 70-20k 2 —18 15 | s0C - 26x12x10| 30
8 pass. rad. 1
1 dome 1
Avante |l 170 [refiex 8 cone 1 1500 { 70-20k +3 ~-18 12 | 40C - 20x11x10 | 25
1 dome 1
Avantini f! 100 |reflex 7 cone 1 1500 { 85-20k +3 - I8 10 }30C - 15x9x8 15
1 dome 1
Pyramid
Metronome 2+2W p3000 {air susp. 14 - 1 70 | 29-90k +3 88 |8 150 - - 25x28x17 | 110 |1 subwoofar + 1
air susp. 8 - 1 700 |55-22k +3 88 |8 150 - 178 |18x13x8 | 27 [full-range each
4% - 1 2500 channel; cross-
4 - 1 5000 over fregs. over-
lap.
Metronome T1 p1000 |- % ribbon 1 — |4k-60K *3 92 14 10 {10C = 5x3x8 15 |Tweeter only.
% P 40p
Quadraflex
ST 300 |air susp., 15 - 1 250 |28-225k *4 - 18 10 - 2/C 40x13x19 | 90 |Fused.
trans. line 6 - 1 3000
e dome 1
ST19 230 |air susp., 12 - 1 500 |32-22 5k *4 - 18 10 = 2/C 26x13x15 | 60 Fused.
trans. line 6% - 1 3000
- dome T
sT 17 170 10 - 1 600 [38-20k +4 - 18 10} - 2/C 25x12x14 | 52 |Fused.
6% - 1 3000
2% 1
ST15 130 Jair susp 10 = ) 1500 |45-20k =4 ~18 10 ~ | none |23x1tx13 § 30 | Fused.
2% - 1
ST 11 99 |air susp. 8 - 1 1500 |55-20k 4 - 18 10 — | none |21x10x12 | 37 | Fused
Qysonic Research
Qysonic Array 425 8 cone 2 800 2822k +2, -5 9216 30 | s0C 3/C 48x13x10 § 65 { Takes less
4% - 1 3000 120P than 1 f1*.
2 cone 1 8000
1 dome 1
Qysonic Laug 199 8 cone 2 90 {28-100+2, -5 - |6 30 | 100 | none | 34x12x10 | 50 | Center-channel bass
unit for use with
TAD or Micro.
Separate channel
drivers.
Qysonic TAD 179 4 cone 2 2000 |40-20k 89 |15 - |30C | v/C ]25x8x7 23y
2 cone 1 8000 100P
1 dome 1
Qysonic Micro 89 3 - 2 3000 |80-18k +2, -5 80 |6 8 | 20C | none ] 11x5x4 %1
i cone 1 60P
Realistic
Mach 1 200 |airsusp. 15 - 1 300 |20-25k 88 |8 - | 100 2/8 28x18x12 | 50
- 4-cell 1 5000
horn
- horn 1
Optimus T-100 150 |air susp. 8 - 2 3500 [55-18k +3 9018 - 75 2/ 35x13x12 | 38
3 cone 1
Optimus-10 140 |pass. rad. 8 = 1 3000 [42-20k +3 888 - 75 1/8 25x15x10 | -
10 pass. rad. 1
3% dome 7
Optimus-25 130 |air susp. 12 - T 1300 | 45-20k -18 -1 60§ 2/S |25x14x12 ) -
4 cone 1 6000
% dome 1
Optimus-5B 120 jair susp. 12 - 1 1500 14020k 8718 - 75 2/8 25x14x11 § 37
3 - 2 8000
3 = 1 P
Nova-7B 120 |air susp. 10 = 1 2000 {45-20k 8718 - | 55 1/S 22x12x11 | 30
3 - 2
Optimus-2t 100 Jair susp. 10 - 1 1200 |58-18k 888 -1 7 /S [222x11 | 23
RH Labs
SB-1W 350 |air susp. 12 cone 1 - - -1- ~ | 100 = 21x37x21 |118 |Subwoofer.
Rogersound
RSL 6600 400 |retiex 12 cone 2 800 | 25-20% -4 10 j200C 2C 46x18x11 1 90 | Twmn sub
5 cone 2 5000 enclosure’
- horn 1 fused.
RSL Max 300 |reflex 12 cone 1 800 | 30-20k -18 12{125C { 2 ¢C 32x18x12 | 60 [Fused
5 cane 1 4000
1 dome 1
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RSL 3300 1 25x15x12
1
1
RT&;SL Ranger 200 Jretiex 10 cane ! 800 [42-20k - |8 15]8C | 2C |25x15x12] 39 |Fused
OR-1 Dymistatic 1290 fsee ‘remarks |12 cone 1 3020k =3 = 75 |125¢C = — [Subwoofer section
10 cane 2 375 250C of 2-prece system
‘negative environment
enclosure.”
- elect 27 375 =4 = - 49x17x17 Circular tweeter
array powered by
special amp. i
woofer cabinet
HPR-12 Magnum 335 |pass rad 12 pass rad 1 500 |30 25x - 18 15 | 100 206 36x15x13 C.rcuit breaker
12 cone 1
5 - 1 7500
2 2
3 piezo 1
600-0 450 12 cone 2 950 {27-35k 4 25 1120 | 2¢C 48x17x17 ) - ICircuit breaker
1 dorie 2 10.000 |
= 0iez0 1
300-0 320 10 cone 2 1250 |28-35k ) 26 | 100 | 2¢C  J42x15x13| - |Circuit breaker
1 dome 1 10,000
- piezo 1
100-0 280 12 cane 1 1250 30-35k - 16 25180 ) 2¢C 27x15x14 - |Circuit breaker.
1 dome 1 10.000
- piezo 1
EXP-12M 215 |- 12 cone 1 1400 §32-20k -8 20 80 11¢ 26x14x12 | - {Circuit breaker,
13 - 1 7500
EXP-12V 150 |- 12 cane 1 1400 3220k 8 201 80 | 1C |26x14x12 | — |Circuit breaker..
JEA 1 7500
ESR-15 350 |- = elect 15 1200 |1.2k-30k 15 | 100 1C 20x17x17 Add-on tweeter arrays
RSN-G 220 {- - elect 6 1500 |1.5k-30k -1- 15 60 1C 15x15x12 | — |with built-in cross-
over,circuit breaker,
Sansui
SP-LBOD 900 [reflex 12 cone 2 1500 }30-20k 95 |8 300P | 1C 36x18x16 | 94 {Casters;
2% horn 1 bi-amp capability.
SP-L700 650 [retlex 10 cone 2 2000 |30-25k 9318 200P | 1/C 33x17x15 | 82 |
27 harn 1
SP-X9000 350 |reflex 16 cone 1 1000 }25-23k 100 |8 - [220p /S |26x18x11 | 47
8 cone 1 6000
2x6 harn 2 10,000
! 1% horn 2
SP-X8000 300 Jreftex 16 cane 1 1000 |25 23k 98 {8 160P 16 ]27x18x11 | 45
51/8 cone 2 6000
2x horn 1 10,000
1% harn 2
SP-X7000 260 fretiex 12 cone 1 1500 }30-23k 97 |8 - |130P 17§ J21x15x11 | 38
518 cone 1 5000
2x6 horn 1 10.000
1% horn 2
SP-X6000 210 {reflex 10 cone 1 1500 }30-23k 95 |8 100P 1S [21x15x11 | 34
51/8 cone 1 6000
238 horn 1
H.H. Scott ]
Pro-100 440 |air susp. 15 cone 1 700 |35-20k -4 4 20 [125C 3s 29x19x15 | 65 |Upward- and
4'% cane 2 3500 300P forward-finng mid
1 dome 2 range and tweeter;
controls behind
hinged panel; fused
SST-2 440 |air susp. 12 cone i 3520k -4 68 15 1125C 215 37x15x12
4! cone 1
1 dome 1
Pr-70 330 |air susp 12 cone | 800 |35-20k =4 68 15 |125C 7L 17x16x13 | 50 |Controls behind
4% cone 1 4000 300P hinged front
1 dome 2 panel
$-197 250 Jair susp 15 cone 1 750 |40-20k -4 - |68 15 [90C | 2'S |28x17x13 |53
4% cone 1 3500 125P
1 dome 1
$-196 200 |air susp 12 cone 1 800 |40-20k -4 68 15 | 75C 27 25x13x11 | 40 |Front-panel
A% cone 1 4000 100P controls
1 dome 1
SST-1 200 }air susp. 10 cone 1 40-20k -4 - 168 10 | 85C 28 24x12x11
A% cone 1
1 dome 1
S-186 170 |air susp. 10 cone 1 800 [40-20k -4 68 10 | 60C 28 13x13x11 | 26 |Front-panel
4% cone 1 4000 80P controls
1 dome 1
S177 120 jarr susp, 8 cone 1 1200 |45-18k -4 6-8 7 145C 19x11x9 21
5 cone 1 3500 65P
% 1
$-176 a0 Yretlex 8 cone 1 3500 |60-18k =4 - |68 5] 30C 18x11x8 17
1% 1 50P
Shahinian
Obelisk 350 |trans. Tine 10 pass. rad. 1 2000 |- 90 |6 30 |150C |none }26x14x12 |48
8 cone 1 350P
1 dome 2]
JUNE 1978 83
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0A 2212 840 |reflex 6% cone 2 450 |30-15k =3 8 15| 100C yes 30x12x21| 72 |Multi-directional;
6% cone 2 2000 sold 1n matched
13/8 - 12 paifs only;
tweeter level
controlled +1.5 dB
by jumper.
0A 116 520 |reflex 6% cone 1 500 |28.15k +3 -18 151 100C yes 16x11x18] 47"
6% cone 1 1800
) 13/8 = 6
0A 14 315 Jreflex 6% cone 1 1800 |29-15k +3 8 15| 80C | ves 12x9x17 | 25"
13/8 - 4
0A 12 240 |reflex 6% cone 1 1800 [42-15k +3 - 18 15| 70C yes 18x8x13 1Y
13/8 = 2
oD 1 180 [refiex Y cone 1 1800 (52-15k -4 8 15| 60C yes 10x10x10| 12 JAs above, but for
floor or bookshelf
ounting.
Sonic Energy Systems - i
TA12P 400 Jvented 12 cone 1 600 138-18k +3 86 |8 8 40C | 1/C { 44x22x12] 85 ["“Timealigned.”
LY] cone 1 6000 400p
1 dome 1
TA-10P 340 Jvented. 10 cone 1 800 [4318k +3 86 8 81 25¢C 1/C 40x20x12] 75"
4% cone 1 6000 250P
1 dome 1
TA-10F 250 |pass. rad. 10 cone 1 600 [40-17k =3 87 |8 10 | 25¢C /¢ 39x15x12| 70 |”
10 pass. rad. 1 1800 250P
1% dome 1
TA-10 160 |vented 10 cone ! 1800 |70-17k 3 87 |8 10 | 25¢C 1/C 24x13x12 | 47"
1% dome 1 250P
Sonic Systems
Monofith p2995 |reflex 15 - 2 1200 §33-18k =4 97 14 5 [300¢C () 46x27x24 1200 [Bi-ampable.
- compression | 4 600P
Monitor p1135 |reflex 12 - 1 1200 |45-18k *4 92 |8 10 J100C C 31x17x15| 70 |
compression | 1 250P
Sony
SS-G7 1000 |reflex 15 cone 1 550 [30-20k 94 |8 180C | 2/¢ 20x37x18 |106 |(n-line drivers;
4 cone 1 4500 200p non-reflecting front
1% - 1 panel.
SSU-4000 400 |pass. rad., 10 cone 1 500 |30-20k 91 |8 20 |t00OC | 2/C | 47x14xi5] 71
reflex 9 pass. rad. 1 6500
3% - 1
1 dome 1
SSU-3000 300 {vented 10 cone 1 600 |35-20k 9118 10 | 75¢C 2/C 34x14x15 | 60
3% cone 1 5500
1 dome 1
SSu-2000 160 [Jair susp. 10 cone 1 2500 |35-20k 90 |8 20 | s0C 1/c 4x13x14 38
2% cone t
$SU-1250 100 {pass. rad., 8 cone 1 4000 §45-20k 90 |8 10 | 30C = 25x14x12 | 24
reftex 8 pass. rad. 1
2% cone 1
Speaker Kit
Eleven 400 |vented 15 cone | 800 |34-15k =3 103 |8 5| s0C 2/C 48x25x16 |130 [Kit; also avail. w/o
= horn 1 4000 500P encl.
Ten 340 {vented 12 cone 1 800 |37-15k *3 100 {8 5| 25C | 2/C 48x20x16 117 |
- horn 1 4000 250P
Six 255 {air susp. 15 cone i 200 J28-22k %3 94 |8 25 100C 2/¢C 48x20x16 114 |”
7 cone 1 1600 200P
2 dome 1 5500
1 dome 1
Five 170 { air susp. 12 cone 1 800 [32-22k 23 93 |8 15| 80C | 2/C |28x16x14 | 69 |”
2 dome 1 4000 175P
1 dome 1
Four 130 | airsusp 12 cone 1 500 |35-22k +3 91 |8 15| 60C | 2/C 24x16x12 | 50 |
] cone 1 4000 150P
1 dome 1
Three 113 | air susp. 10 cone 1 500 }38-22k +3 91 |8 10]50C | 2/C [24x16x10 | 46"
5 cone 1 4000 100p
T dome 1
Speakerlab
K 630 | horn 15 cone 1 400 - 14/8 10 [150C | 2/C ] 50x32x28 |220 | Bass only.
- horn 2 5000
Super Seven 470 |air susp. 12 cone 1 1200 |- - 14 15 |1s0C | 2/c 29x18x15 | 86| Kit $307; components
10 cone 1 6000 $261.
- horn 2
Seven 400 | air susp 12 cone 1 1200 |- 4 15 [1s0C | 2/C 29x18x15 | 85 | Kit 8243; comps. $199.
10 cone 1 6000
= horn 2
Six 300 | air susp. 12 cone 1 1200 |- 8 15 [100C 2/C 28x16x12 | 65 | Kit $191. comps. $167.
= horn 2 6000
Four 270 |air susp. 12 cone 1 400 -8 15 [100C | 2/ 28x16x12 | 65 |Kit S165; comps. $140.
6 cone 1 4000
= horn 1
Three 240 | air susp. 12 cone 1 400 |- 8 16 |100C 2/8 28x16x12 | 65 | Kit $141, comps. $116.
6 cone 1 4000
1 dome 1
Two-and-a-Half 185 }air susp. 10 cone 1 500 |- - 14 10 | 50C 2/8 24x15x12 | 52 | Kit $109; comps. $83.
6 cone 1 3000
1 dome 1
Two 145 |air susp. 10 cone 1 1000 |- 4 10 | 50C 1/C 24x16x12 | 49 |Kit $84, comps. $58.
1% dome 1
84 POPULAR ELECTRONICS
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One 98 | air susp. 8 cone 1 3000 | - — |48 51 40C 1/C 18x11x10 | 30] Kit $54; comps; $£1.
1 dome 1
Point One 89 | air susp. 6 cone 1 2500 | - - 14/8 10 | 40C 1/C 10x7x5 7| Kit $54; comps. 346.
1 dome 1
Spendor
BC3 770 | reflex 12 cone 1 700 | 50-18k =3 - 18 50| 75p - 32x16x16] 75
8 cone 1 3000
1. dome 1 13,000
% dome i
BC-1 320 |reflex 8 cone 1 3000 {5018k =3 -8 201 soP - 25x12x12 ] 3t
1% dome i 13,000
% dome 1
SA-1 200 |intinite [ cone ] 3000 | 65-18k =3 -8 20 | 40P - 12x9x9 16
1 dome 1
Synergistics
S712A 600 |air susp 10 cone 2 1000 { 26-24k - 14 6 |200P 2/C 42x27x11 | 103 JAngied tweeter
4% cone 2z 7500 array; circ. bkr,
2% = 3 12,500
- piezo 1
S6ZA 400 |air susp 12 cone 1 1000 }26-24k - |8 g |150P 2/C 36x18x11 | 67 [Circ. bkr.
4% cone 1 7500
2% - 3 12,500
= prezo 1
S52A 325 Jair susp. 8 tone b3 3200 ]30-20k - 14 8 [150P 1/c 32x15x13 | 55 |
4% cong 1
S514A 325 |air susp. 12 cone 1 1000 | 30-24k - {8 8 N50P | 2/C |[26x14x12 | 42 {”
4% cone 1 7500
2% - 1 12,500
= piezo 1
S42A 730 anr susp. 10 cone 1 1500 |28-20k ~ I8 10 |100P | 2/C | 26x14x12 | 40 |”
4% cone 1 7500
2% - 1
S3ZA 170 |air susp. 10 cone 1 2500 ]28-20k -8 10 1 80P - 26x14x12 | 38 |"
2% - 1
S2ZA 130 |air susp. 8 cone 1 3200 | 33-20k -~ I8 6 | 60P - 23x12x10 | 29
pAzS - 1
S12A 100 Jair susp. 8 cone 1 3200 | 4020k ~ |8 6 | 60P - 18x10x9 17
2% - 1
Tamon
TS8707 380 [infinite 15 cone 1 600 [30-35k +3 96 |8 15 |110C S 27x17x12 | 55
- cone 2 2500 200P
- dome 2 15,000
CROSO 360 {infinite 12 cone 1 800 {32-22k =3 93 |8 15 | 45C | 2/C | 25x15x13 | 39
- cone 1 3000 80p
- dome 2
TS505 270 {infinite 12 tone 1 700 |32-35k #3 93 |8 15 | 80C 28 24x15x13 | 38
- cone 1 2500 150P
= dome 1
CRO40 250 [infinite 10 cone 1 - |38-22k =3 92 |8 15135C | 1/C ] 23x13x13 | 28
- cone 1 60P
b dome 1
75404 230 | ~feite 10 cone 1 800 }38-35~ =3 5218 10 [100P 18 22x12x13 | 28
- cane 1 2500
. agme 1
CRO30 130 |0t nre 8 237 1 3000 |25-22x =3 305 (8 151 25C - 18x10x11 | 16
= J0me 1 10p
TS303 140 | nfinite 8 tone 1 3000 |45-22x =3 9218 10] 40C = 18x11x10 | 20
3 SamE 1 70P
Tannoy-0rtofon
Buckingham 2500 |ref ex 12 - 2 350 }20-20= 95|18 10 ]200C | 45 | 46x24x18 [250 JCoax. midrange rweeter
10 - 1 3500 1000P
2 nor- 1
Windsor. 1450 |refrex 12 - 1 350 |40-20x -3 92 18 10 {120C 4s 32x22x16 125
10 - ¥ 3500 500P
2 norn T
Arden 588 | reflex 15 tone 1 1000 |30-20k -4 - 18 10] 85C | 2S | 39x26x15 |124 |Coaxal
2 - i .
Berkeley 495 | reftex 15 tone 1 1000 f30-20x -4 - 18 10 | 85C 2S 33x21x12 | 90 |7
2 - 1 -
Cheviot 395 | reflex 12 cone 1 1000 |40-20k =4 - 18 10 | s0C 2s 33x18x10 | 66 |
2 - 1 -
Devon 348 | reflex 12 ane 1 1000 {4520k -4 -8 10 | 60C 28 23x16x10 | 46
2 - 1
Eaton 295 | reftex 10 cone 1 1000 |50-20k -4 - 18 101 50C | 25 |21x14x10 § 40|
2 = 1
Technics by Panasonic
$B-7000A 420 | vented 13% cone 1 700 |37-22k 905 |6 — |150P | 28 ]|33x19x16 | 73 [
4 tane 1 6000
1. dome 1
SB-5000A 320 | vented 12 cone 1 1800 |39-22k 91 |6 - J1onp | 1 C 3T |55 |
te dome 1
SB-X50 p460 | vented 10 cone i 700 |- 93 {6 - Js0Cc j2¢ 24x13x11 | 35 | Linear-phase”
3 cone 1 4500 stepped cab.
1 dome 1 cire. brks.
$B-5000A 170 | vented 10 cone 1 1500 {40-20k 92 |8 - | 75P - 28x14x13 135 {7
238 cone 1
$B-X30 p340 | vented 8 cone 1 700 |- 93 |6 - | 40C 2C 21x11x9 23
3 cone 1 4500
K T dome 1 J
JUNE 1978 5%
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$B-4500 p300 |vented 10 cone 1 2000 | 40-20k 925 -1 50C 25x14x13} 32
238 cone 1 75p
SB-X10 0200 |vented 8 cone 1 1500 90.5 ~ 1 30C - 18x10x8 161
1% dome 1
TransAudio
1012B 160 Jairsusp 12 cone 1 600 |38-18k -4 5 - - 26x10x17] 42
5% cone 1 2000
2z - 1
10118 105 |air susp 12 cone 1 1800 |40-18k -4 5 - - 26x10x16| 36
2% - 1
Videoton
0-258a 230 |air susp 10 i 600 |30-20k 3 15 | 60C 2/C 27x15x11 | —
5 1 2000 120p
1% dome 1 7000
1 dome 1
D-402a 200 fair susp 8 = 2 3500 §35-20k -3 15 1 50C 28x15x11
4 2 100p
1 dome 2
0-257a 150 [air susp. 10 1 1000 {40 20k -3 15 125C | 1€ [24x12x12
5 1 4000 50P
1 dome 1
D-255 130 |air susp. 10 - 1 4500 [43-20k - 15 | 55C - 24x12x12 | 33
1 dome 1 100P
0p-202 80 |air susp. 8 =] 1 3500 [40-20k 10 | 50C = 16x10x9 17
4 cone 1 100p
Visonik of America
SU61/D502 530 12 cone 1 160 |16 30k +4, -8 50 j300C = 24x17x14 | 79 |Subwoofer + 2 D502
4 cong 1 1400 {see below).
% dome 1
D803 250 cone 1 1100 |16-30k +4, -8 20 [120C = 13x8x8 17 |LED overload lite.
1'% dome 1 4500
dome 1 )
0702 200 7 cone 1 2100 |30-25k +4, -8 - 70 1 80C - - |
1 dome 1
Euro 5 170 |- B cone 7 1300 {45 17k =3 = 10 | 60C — 19x11x10 | 24 |7
1 dome 1
D602 160 5 cone 1 1400 |38-25k +4, -8 20 | 80C - 9x6x6 91"
1 dome t
0502 127 4 tone 1 1400 |45-30k +4, -8 = 20 | 70C Tx4x4 61"
A dome 1
D50BL 110 3% cone 1 1800 [48-25k = 12 1 50C Tx4x4 §
% dome 1
0302M0 92 4 cone T 2000 5022k +4, -8 = 10 | 50C - Tx4x4 5
2 cone 1
Watson Laboratories
10 p1800 |- 10 cone 2 250 |17-22k *5 93 50 S 47x24x22 | 85
8 cone 1 800
5 ctone 2 6000
1% dome 1
1 dome 2
piezo 1
7 p1300 10 cone 1 250 [20-20k -5 91 50 S 33x20x15 | 62
8 cone 1 800
5 cone 1 6000
YA dome 1
1 dome t
Wharfedaie
E-70 475 Jreflex 10 cone 1 800 |50-18k =3 94 3 |100C | 2/8 32x14x14 | 70
4 cone 2 7000
1 horn 1
E50 390 |reflex 10 cone 1 800 [55-18k 3 94 3f70c | 25 f26x14x1a |42
4 cone 2 7000
1 horn 1
Dovedale SP2 355 |reflex 6% cone 2 800 [35-26k -3 88 60C - 25x16x12 | 55
4 cone 1 5000 120P
2x1 planar 1
Teesdale SP2 270 [reflex 8 cone 1 800 |40-26k -3 87 40C 23x14x11 | 31
4 cone 1 5000 80P
2x1 planar 1
Yamaha
NS1000 725 |air susp. 12 cone 1 500 §40-20k 90 20 | 50C 2/C 28x16x15 | 85 |Beryllium-dome
3% dome 1 6000 100P tweeters.
11/8 dome 1
NS1000M 525 |air susp 12 cone 1 500 |40-20k 90 20 | 50¢ | 2/C | 27x'5x14 | 68 |”
3% dome 1 6000 100P
11/8 dome 1
NSB30 1l 310 |air susp. 12 cane 1 800 |35-20k 90 20 | 80P | 2/ | 25x14x12 | 59
3 dome 1 6000
11/8 dome 1
NS500 260 Jreflex 10 cone 1 1800 ]40-20k 91 20 | 30C t/C 24x13x13 | 42 |Beryllium dome.
T1/8 dome 1 60P
N$325 220 |reflex 10 cone 1 600 [40-20k 92 10 | 70P | 2/C | 24x14x12 |34
4% cone 1 5000
2 dome 1 .
NS225 170 |reflex 10 cone 1 800 [40-20k 925 10 | 60P | 1/C |22x13x13 |29
2 cone 1
NS5 100 |air susp. 10 cone 1 1500 }55-20k =3.5 88 10 | s0p - 21x12x11 |25
1 dome 1
86 POPULAR ELECTRONICS
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Multicell midrange horn

Provides a true spatial image
Smooth 800-8000 Hz response
for a "live" presence.

Heavy-duty tweeter horn

Delivers crisp and clean highs
from 8000 to 25,000 Hz

Treble, midrange L-pads
Calibrated controls for precise
adjustment of response to suit
room acoustics.

Oiled walnut veneer
We make speaker positioning
easy by including a cabinet with
the took and feel of fine furniture
— s0 the Mach One looks great
anywhere!

l;’_triust FEF your e

ars!

Massive
15" woofer

The acoustic suspension,
large-excursion cone has
an effective radiating
area of over 100 square
inches—the equivalent of
a huge air-pump — for
bass you can feel all the
way down to 20 Hz. The
four-layer voice coil is
wound on a brass form for
heavy power handling
capacity—over 100 watts
peak program material

A great loudspeaker doesn't just please your ears. It reproduces deep bass
with a power and punch your entire body feels
ambience so accurately that when you close your eyes, you're “on location” in
that auditorium, concert hall or night spot . . . and it delivers top performance
with both moderate and high-powered amplifiers. If you think we're talking
about a $400 speaker, you haven't experienced the Mach One. For just

. it recreates the live

Removable grille $219.95 each™ you get incredible "live theatre” sound from a name you can
The s“f’f"ij EDHEArTe SHepsian depend on: Realistic. Backed by 56 years in audio design, manufacture,
Pl Glaleuls ol sales and service. So bring in your favorite record for a Mach One audition,

response controls . d
and discover the feel of music.

SOLD ONLY WHERE YOU SEE THIS SIGN:

These two Credit cards honored
at most Radio Shack stores
*Price may vary at incividua
R) stores and dealers

A DIVISION OF TANDY CORPORATION ¢ FORT WORTH, TEXAS 76102

OVER 7000 LOCATIONS IN NINE COUNTRIES
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Useful logic circuit has many applications
in waveform generation or digital control.

THE Programmable Logic Array
(PLA) is an important, little-under-
stood electronic circuit which many ex-
perimenters would use more if they
knew more about it. Described here, to
help in such an understanding, is a cir-
cuit that can be used to generate a wide
variety of output waveshapes with fre-
quencies up to 15 MHz, with complete
control over the output waveshape.

With some changes in the timing or

+5v

! !
Foak 100K E
I Fooe s
7 7
47K 13 510K 3
L z 555
6
2
T
| A —t B

X GHL X .8Ht

47uF

Fig. 1. Frequencies of either

555 can be from 1 MHz to one
pulse per minute, depending
on selected R and C values.
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output circuit, the PLA can also serve as
a switch and light controller for model
train layouts, a digital controller and se-
quencer for simple machine or process-
ing operations, a sophisticated timer-
controller for use in a lab, darkroom, or
kitchen, or even as an electronic
“house-sitter” to control several appli-
ances. This PLA can be built for about
$15—less if you have a well-stocked
“junkbox.”

The circuit consists of three elements:
a timer and driver that converts a series
of clock pulses into BCD information that
selects an input line of the PLA matrix,
the PLA itself (in this case a diode ma-
trix), and the output circuit that includes
the necessary interfaces to relays,
lights, other TTL or a digital-to-analog
converter.

Circuit Operation. The basic timer
can be built around one of two cir-
cuits—a pair of conventional 555 timers
as shown in Fig. 1 or the 555-7490 cir-
cuit shown in Fig. 2. The output frequen-
cies of the 555's are dependent on their
resistor-capacitor values and clock rates

WWW akhrerieaniadiahictary com

can be as high as 1 MHz or as low as
one pulse per minute.

The selected outputs of the clock os-
cillators can be used to drive a one-of-
two selector like that shown in Fig. 3.
The output of this circuit can be either
clock-A or clock-B depending on the sig-
nal applied to control input C.

The main circuit shown in Fig. 4, ac-
cepts the selected clock output from IC1
and drives one or more decade counters

= “ ;

ws | — $10
b d

Fig. 2. The 555 drives decade
counter in this clock. As many
counters as desired can be
added for ultra-slow clocks.

(IC2 is an example of one), and then the
final decade counter IC3 whose outputs
are BCD that count from O to 9 then au-

tomatically repeat.
The BCD outputs are applied to a 1-
POPULAR ELECTRONICS
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Fig. 3. A one-of-two selector
allows PLA to control its own
frequency. Outputis A or B
depending on control input C.

of-10 decoder (IC4) with each decoded
output applied to a corresponding input
line of the PLA—in this case, a 10 x N
matrix. The 10 x N means that there are
10 inputs and any selected number (N)
of outputs. In this matrix, the diode lines
are driven low in sequential order by IC4
and a diode connected between the se-
lected input and output lines will drive
that output low. The outputs are fed to
the inputs of the hex inverters within IC5
and /C6 that provide both inverting and
buffering. The outputs of IC5 and IC6

Photo shows the author’s prototype
of complete PLA project. Diodes
are on commercial matrix board
at right. IC’s and other

electronics are on perf board.

+5v
14] 1['5] a[i2] o[ 1] 5 i Ja 5
T 1 14
6 3 E3 5 3 rs
() e 3 = IcE 12! OPTIONAL | I Ic3 .,
o B _@J— 7480 —--4 210 bke-- o, TS0
krE,:"_' Hlvg +ha | COUNTER_: LB C O
71 2] 3] 8 2[ 3] ] 7] o A I E B
6,F,
0
CONTROL
I_@mpu OUTPUT LINES
r ________________________ e
Ll R 1
1 [T E
' [l 1 3 ~r+
! [ | 13
) | 1
| IN9I4 | 12
INPUT . f (TYPICAL) | Ic4
LINES : i : 7442
| PLA ‘
| [
| b
il T I6
| +5v
O N e
TP i A ==
Eni = | 3| spepngizy stieerar 1 3) 50 9113
£ =F .| SELECTO
| o Lt sececron 8L 2L
14 IC5 i IC6 14
= V], 7404 7 5 2 7404
R2
47“F[ sion 2] 4] 6] 8[10[ g 1 EEEE
T — Mot
R3 = OPTIONAL
iK OUTPUTS
A
R4
2K
AR
L Fig. 4. Note how diodes connect between
P v S input and output lines of matrizx.
PARTS LIST R2—510-ohm resistor
Cl1—47-pF, 12-V nonpolar capacitor (two R3—1000-ohm resistor

100-pF units connected in parallel)
1C1—7402 quad 2-input NOR gate
IC2,1C3—7490 decade counter
1C4--7442 1-0f-10 decoder
IC5,IC6—7404 hex inverter
R1—330,000-ohm resistor

R4--2000-ohm resistor

R5—3900-ohm resistor

Misc.—Perforated board, component mount-
ing clips, sockets for IC's, matrix diodes
(IN914), 555 timers and passive elements
(see text), mounting hardware.
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can be used to drive other TTL devices,
relay drivers, or, in the case shown in
Fig. 4, a simple D/A converter that can
be used to create various output wave-
shapes.

Construction. Layout and lead dress
are not critical so any type of construc-
tion can be used. Sockets are suggest-
ed for mounting the IC’s.

The heart of the system is the diode
matrix PLA that uses conventional sili-
con diodes (such as the 1N914) to form
the matrix. In the prototype, a commer-
cial pc board with a built-in 18 x 18 ma-
trix of press-in terminals was used, al-
though one can be built of conventional
“flea clips” (or similar) with each hori-
zontal (input) row interconnected and
wired to its pin on IC4. Each vertical
(output) column is built in a similar fash-
ion and connected to the IC5-IC6 inputs.
The selected diode clips should be ca-
pable of accepting the diode leads. The
diodes are instalied as shown in the ma-
trix of Fig 4.

Either of the two oscillators can be se-
lected, with any desired frequency used
as the clock input.

The simple D/A converter shown in
Fig. 4 consists of four resistors (although
more can be added as the matrix is en-
larged) that sum across R1. The voltage
developed across these resistors is de-
pendent on the placement of the diodes
in the matrix. The square wave generat-
ed across A1 is smoothed by C1. The
value of C1 can be changed as desired,
or any other method of filtering can be
used.

Once the basic circuit has been built,
it should be powered and an oscillo-
scope used to make sure that all perti-
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Oscilloscope photo (A) shows the output of the
digital/analog converter with C1 (Fig. 4) removed at a
frequency of 8 Hz. With C1 in, the output would form

a sine wave such as that shown at (B). More elaborate
filtering will smooth out the sharp edges. Waveform

(C) shows how the PLA controls its own elock
frequency. The first pulses are about 8 Hz followed by
a 2.5-second delay until triggered again. Photo (D) is
the PLA controlling its own frequency. The peaks
inside the pulse are all 8-Hz rate, whtle the next pulse
will not occur for more than 2 seconds.

nent waveforms are present and have
the required fast rise and fall times suit-
able for TTL.

Use. There are two ways that the diade
matrix can be used to control the output
frequency. The simplest approach is to
tie the “reset-to-zero™ inputs (pins 2 and
3) of IC3 to an unused output line of the
matrix and, if a diode is connected to this
line, the circuit will recycle back to zero.
The obvious disadvantage to this ap-
proach is that it becomes impossible to
use any diode positions beyond the re-
set point.

The second method is to change the
clock frequency coming from the driver
circuits. A simple 1-of-2 decoder such as

90

the 7402 shown can be used to switch
either one of two independent clocks
(Fig. 1) or one of two frequencies de-
rived from the same clock (Fig. 2). Inthe
case of Fig. 1, the clocks may operate
out of sync, therefore the clock in Fig. 2
may be used for more accurate timing.
The contro! input of the 1-of-2 selector
(Fig. 3) can be tied to an unusad output
line of the matrix, and the clock frequen-
cy that drives the system can be con-
trolled using a diode on that particular
line.

The system shown uses a 7490-7442
combination to produce a 10 x N matrix.
if desired, a 7493-74154 combination
can be used to produce a 15 x N matrix.
The output waveform shape can be

WWW akhrerieaniadiahictary com

changed by varyirg the value of filter ca-
pacitor C1 and the clock frequency. You
can experiment with either of these val-
ues and observe the results.

It is possible tc trigger the timing cycle
with a pushbutton switch coupled to a

monostable muitivibrator. This allows
the PLA to be used as an envelope gen-
eratorin an electronic music system. ltis
also possible to generate two indepen-
dent outputs from IC5 and IC6. Either
output can be switch selected.

Although the circuit described is not
presented as an actual construction pro-
ject, it can be easily assembled, and the
various parameters altered to create just
about any reascnable output signal or
waveform the builder can use. <
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7 Solid State

MOTOR CONTROL CIRCUITS

ITHIN industry, solid-state devices and circuits are used

extensively for controlling and driving electric motors
and other electromechanical actuators, including solenoids,
linear drives and electric valves. Similar techniques can be
just as valuable for a variety of hobbyist, experimenter and
home projects. Typically, solid-state circuits can be used in
constant- and variable-speed motor controls for toys, and
household appliances such as mixers, stirrers, grinders and
fans, workshop tools, including drills and sanders, and even in
more sophisticated applications, such as tape recorders and
computer floppy-disk drives. The range of potential applica-
tions, in fact, is virtually endless, limited only by the imagina-
tion, skill, and resources of the hobbyist.

By Lou Garner

Small dc motors of the type used in many toys can be con-
trolled easily using a single low-to-medium-power transistor.
A typical circuit is given in Fig. 1A. Here, the motor’s current,
hence its speed, varies as Q1’s base bias is adjusted by po-
tentiometer R2. Although a pnp transistor is shown, an npn
type can be used, if preferred, simply by reversing the battery
and motor connections. Bypass capacitor C1 is optional, as is
the fuse. If the transistor is used at or near its maximum rat-
ings, a suitable heatsink should be provided to prevent over-
heating. In some applications it may be necessary to connect
a small bypass capacitor (0.05 to 0.1 uF) across the motor
terminals to reduce noise. Actual component values will de-
pend, of course, upon the supply voltage, the transistor’s

R
R2 DIAC TRIAC
AC =]
suppLY AT
==c2
Fig. 2. A typical triac light-dimmer circuit
that can also be used for motor control.
RI Component values depend on specific
F devices used and intended application.
SCR
R2Se b
S o
e Fig. 3. Here solid-state devices are
used in circuit of starting winding
. e n— for medium and higher-power ac motor.
¥ MOTOR
¢ . START
(8) v WINDING
Fig. 1. Two basic motor control )
circuits. The one at (A) uses
a transistor, while (B)is a bi2018 Di20iB
circuit using an SCR for control. RUN g ?oo
WINDING 560 K
O
120 VAC o et Ly, 03202U
? T' T 20k 1
1~0.I uF
3 =
3K r‘O | uF
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characteristics, the type of operation re-
quired, and the motor’s rating. As a gen-
eral rule, however, the values are not cri-
tical. Generally, R71 is chosen to limit
Q1's maximum base bias and thus its
maximum collector current and the top
motor speed, with R2, typically from five
to twenty times R1’s value. If, for exam-
ple, a 100-ohm resistor is used for R7,
R2 might have a value from 500 to 2000
ohms. Similarly, if R1’s value is, say,
10,000 ohms, R2 might range from
50,000 to as much as 200,000 ohms.
Where the motor’s minimum as well as
its maximum speed must be limited, a
second fixed resistor can be connected
between RZ2's lower terminal and the
power source, thus limiting its bias con-
trol range.

Line-operated “universal” (ac/dc) se-
ries motors of the type found in many
home appliances and small power tools
can be controlled effectively using the
SCR circuit illustrated in Fig. 1B. Sug-
gested by RCA in Power Options from
the Powerhouse (publication No.
2M1169), the design uses two general-
purpose diodes, an SCR, a fixed resistor
(R1) and a control potentiometer (R2).
As in the transistor circuit, the actual
component values depend on the specif-
ic semiconductor devices used, the mo-
tor characteristics, and the mode of op-
eration needed. RCA suggests SCR
types S2060, S2061, and S2062 for mo-
tors requiring up to 4 amperes, type
S2600 for requirements to 7 A, and type
$2800 if as much as 10 A is needed.
Again, heat sinking may be required.

As long as maximum ratings are ob-
served, most triac light dimmer circuits
also can be used as light-duty speed
controls for household appliances and
small power tools. A typical circuit was
described in this column in December,
1977, and another is given in Fig. 2. As
before, the component values depend
on the specific devices used and the in-
tended application (i.e., motor rating and
desired control range). Typical values,
however, are 0.1 uF for C7 and C2, 100
wH for L, 2.2k to 4.7k for R1, and 50k to
250k for R2. The diac may be type
D3202Y or D3202U, while the triac may
be types 2N5757, T2301 and T2302 for
loads of up to 2.5 amperes, type T2500B
for loads up to 6 A, and types 2N5571,
2N5572, T2800, T2850, T4100 and
T4120 for requirements up to 15 A.

Unfortunately, not all ac motors are
amenable to solid-state speed control.
With synchronous and induction motors,
for example, speed is essentially fixed
and is determined by design and the

JUNE 1978

power-line frequency. Any variation from
the design speed is caused by “slip-
page” due to loading. Attempts to re-
duce speed by controlling the line volt-
age or current may result in a severe
loss of torque and power, perhaps even
causing a stall and burn-out.

Despite the limitations, solid-state
controls can be used effectively for me-
dium and higher power ac motor switch-
ing applications. Suggested by RCA, the
motor-starting switch illustrated in Fig. 3
is a typical example. Suitable for medi-
um-power motors operating on standard

household ac lines, the motor-starting
circuit uses a triac as an automatic
switch for the motor’s start winding and
its associated phase-shifting capacitor,
C. The triacs used may range from types
T2800 and T2850 for current require-
ments of up to 8 amperes to types
2N5567, 2N5569, and T4120 for loads of
up to 15 A, or types 2N5441 and T6420
for currents of up to 40 A.

With the increasing popularity of solid-
state motor controls, several semicon-
ductor manufacturers have developed
special IC’s for such uses. The ICH8510/
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8520/8530 family offered by Intersil, Inc. (10710 N. Tantau
Ave., Cupertino, CA 95014) is a representative example. As-
sembled in 8-pin TO-3 style metal cases, the devices are hy-
brid power amplifiers designed specifically for driving linear
and rotary actuators, electric valves, push-pull solenoids, and
ac or dc motors. Available for operation on dc supply sources
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of up to =30 V, the ICH8510 will supply an output current of
up to 1 A, the ICH8520 up to 2 A, and the ICH8530 up to 2.7
A. The devices are protected against inductive kickback by in-
ternal power limiting, have integral frequency compensation,
offer an equivalent dc gain of better than 100 dB, and require
a standby quiescent current of only 20 mA.

Manufactured by the Fairchild Camera and Instrument Cor-
poration (464 Ellis Street, Mountain View, CA 94042), the
pnA7391 represents another type of motor-control {C. it is de-
signed for precision, closed-loop, systems such as capstan
drives in automotive and portable tape players, in floppy-disk
drives for computer memories, and in data cartridge drives.
Assembled in a 12-pin power package DIP with heavy heat-
sink tabs, the device will deliver a motor starting surge current
of up to 3.5 A and a running current of 2 A. It can be operated
on dc source voltages from 6.3 to 16 V. Intended for use with
an external motor driven tachometer generator, it will accept
tachometer inputs from 100 mV to 1.0 V p-p. The device in-
cludes voltage regulator, pulse generator, comparator, ther-
mal sensor, overvoltage sensor, and stall timing threshold and
latch circuits as well as driver and power amplifier stages. In
operation, the tachometer generator supplies an input signal
proportional to motor speed. This signal is converted into fixed
amplitude pulses and integrated by a standard R-C network
before application to a comparator, where it is compared to a
reference voltage representing the desired speed. The result
of the comparison controls the duty cycle of the pulse width
modulated switching motor drive output Stage, thus closing
the system’s feedback loop and holding the motor speed to
the rate established by the reference voltage. The thermal
and overvoltage sensor circuits provide shutdown for self pro-
tection while the “stall timer” circuit protects the motor itself
from burn-out during extended mechanical jams.

A typical application circuit featuring the pA7391 is illustrat-
ed in Fig. 4. The circuit component values will vary with the
characteristics of the motor and tachometer used.

‘As a general rule, layout and lead dress are not critical fac-
tors when assembling and wiring motor-control circuits,
although good wiring practice should be followed, with care
taken to observe all dc polarities and to avoid overheating the
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semiconductor devices during installation. In addition, ade-
quate heatsinks should be provided for the output drivers,
whether transistors, SCR's, triacs, or IC’s.

Readers’ Circuits. Needing a visual indicator for his ac
line-operated TRANSMIT/RECEIVE antenna relay, Ted Reit-
er (1442 Brook Drive, Titusville, FL 32780), replaced his
standard spdt unit with a dpdt version, planning to use the ex-
tra contacts to control the indicator devices. After rejecting the
use of neon lamps and short-lived incandescent types, Ted
devised the circuit illustrated in Fig. 5. Permitting standard
LED operation on the relay coil (ac line) voltage, Ted's design

AC LINE

(GREEN)

:@ LEDI //"
(RED)
" / LED2
- DI,02=IN4005 /

Fig. 5. Reader’s circuit provides visuul
indication of whether relay is open or closed.

avoids the need for a step-down transformer, battery, or con-
ventional dc power supply while retaining the low power and
long life advantages offered by these devices.

Ted writes that virtually any LED's will work in his circuit, in-
cluding low-cost “surplus” types, but warns that the series

dropping resistor, A1, gets rather warm during operation and
should be mounted accordingly.

Edward C. Mauro (12 Pyramid Lane, Rochester, NY 14624)
thinks readers may find his digital-logic automatic pump con-
trol circuit of interest and value. Used in conjunction with a
transistorized relay to operate a water pump, Ed's circuit, Fig.
6, provides automatic level control for a water tank or sump.
Ed writes that he uses his model to empty a dehumidifier tank

?+I2V

Ice 3

b OUT

LWS

GNOD

Fig. 6. Digital control circuit fora
pump is controlled by level sensors.

automatically in the summer and to control the level in a fur-
nace humidifier overfiow holding tank in theTMS* winter.
Using standard CMOS 2-input NOR gates, the circuit's op-
eration is straightforward and easy to follow. HWS and LWS
are the high and low water sensors, respectively. When the

2 zeltine Puts Performance Into Economy Terminals.
g L "
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Hazeltine Corporation, Greenlawn, N.Y. 11740
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water level is below both, IC3's output is low. As the water lev-
el rises past LWS, IC3's output remains low untii HWS is
reached. At this point, IC3's output goes high. Sensed by the
transistorized relay, the high output switches the pump on.
The water level starts dropping down past HWS, but IC3's
output remains high due to the feedback loop to IC2, and the
pump continues to operate. When the water level drops below
LWS, however, IC3's output goes low and the pump shuts
down completely.

Ed has specified inexpensive, readily available components
in his design. The HWS, LWS and GND sensors are one-inch
diameter sections of standard pc board (unetched). The LWS
and GND sensors are suspended on insulated leads near the
bottom of the tank, but above the pump intake level, while the
HWS sensor is suspended at the desired pump “turn-on” lev-
el. The circuit may be assembled on perf board, a suitably
etched pc board, or on a wirewrap breadboard, as preferred. It
may be used with virtually any standard transistorized relay
circuit compatible with CMOS output levels.

Device/Product News. Three new series of fast turn-off
SCR's intended for high-speed switching applications such as
power inverters, switching regulators, and high-current puls-
ing are now available from RCA’s Solid State Division (Box
3200, Somerville, NJ 08876). Identified as the S5800, S5801,
and S5802 series, the new devices may be used at frequen-
cies of up to 25 kHz. Each series includes five types with volt-
age ratings ranging from 200 to 600 volts. The turn-off times
for an 8-A load is 6 ps for the S5800 series, 10 ps for the
$5801 series, and 15 us for the S5802 series. All the devices
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are supplied in JEDEC TO-220A/B plastic packages.

Motorola Semiconductor Products Inc. (P. O. Box 20912,
Phoenix, AZ 85036) has added four new devices to its popular
Switchmode® line of power transistors. Suitable for applica-
tions as motor controls, inverters, solenoid and relay drivers,
and in deflection circuits, the new units include the 10-A types
MJ13014 and MJ13015, with V_, ratings of 350 and 400
volts, respectively, plus two 20-A Darlingtons, types MJ10008
and MJ10008, rated at 450 and 500 volts.

Motorcla also has a new FM stereo demodulator IC which is
fabricated using the latest in 12 L, lon Implant, and Bandgap
technologies. Designated type MC1309, the device requires
no inductors and very few other external components. A sin-
gle potentiometer sets initial subcarrier vco frequency in the
PLL demodulator, while an external load resistor choice en-
ables the unit to be inserted as a unity gain element in the FM
receiver's audio path, and a LED driver output is provided to
indicate stereo operation. For operation on 4.5 to 16 volts, the
MC1309 is supplied in a standard 16-pin DIP.

National Semiconductor Corporation (2900 Semiconductor
Drive, Santa Clara, CA 95051) has developed a family of
negative three-terminal adjustable voltage regulators. Desig-
nated the LM137 series, the monolithic devices complement
the LM117 series of positive three-terminal reguiators. With
outputs adjustable from —1.2 to —37 volts using only two ex-
ternal resistors, the units have integral thermal regulation and
a current rating of 1.5 A. Other features of the series are a
high ripple rejection of 75 dB and an rms output noise of a
mere 0.003% of the output voltage up to 10 kHz. The LM137
devices are in TO-3, TO-5, TO-220 and TO-202 packages. <
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Experimenter’s

THE VOLTAGE MULTIPLIER

HIS MONTH, we're going to look at
the diode-capacitor voltage multi-
plier, an extremely simple but very use-
ful power-supply circuit. The diode-
capacitor voltage multiplier allows the
user to obtain a larger dc voltage than
that available from his battery or trans-
former/rectifier supply. In ac circuits,
this voltage multiplication is readily
accomplished by transformers, so you
can consider the voltage multiplier as a
solid-state, dc step-up transformer with
very limited current regulation capability.
These networks have found many ap-
plications in semiconductor electronics.
They are commonly used in digital wrist-
watches to derive required operating
voltages from a single mercury cell. Volt-
age multipliers are also employed to ob-
tain the relatively high voltages needed
for powering neon glow lamps, electro-
fluorescent displays and semiconductor
lasers. Heavily insulated voltage multi-
pliers are frequently found in the high-
voltage sections of color television re-
ceivers and infrared-to-visible light con-
version systems.

Although there are several basic volt-
age muiltiplier designs, they are all
based on the principle of charging and
discharging capacitors with the help of
steering diodes. Let's look at a few rep-
resentative circuits. All inputs are ac.

Typical Voltage Multipliers. Fig-
ure 1 is the schematic diagram of the
traditional voltage doubler. in operation,
an ac voltage is applied across the input
terminals. During the negative half-cycle
of the input signal (BP2 positive with re-
spect to BP1), C2 charges to the peak

Fig. 1. Traditional diode-
capacitor voltage multiplier.

By Forrest M. Mims

value of the input voltage. During the
positive half-cycle, C1 charges up to the
peak value of the input voltage. Since
C1 and C2 are in series, the output volt-
age is double the peak input voltage if
the output is lightly loaded. Therefore,
the capacitors must be rated to with-
stand the peak value of the input voltage
and the diodes twice that value.

Figure 2 shows two other ways to
make a voltage doubler. The cascade
doubler (A) isn't as efficient or as well-
regulated as either the traditional or
bridge doubler, but it can easily be ex-
panded to many stages. (Component
voltage ratings are given in paren-
theses.) It's possible to obtain outputs of
many thousands of volts from multi-
stage cascade voltage multipliers. Fig-
ure 3 shows both a full-wave voltage
tripler (A) and quadrupler (B).

You can duplicate any of the circuits in
Figs. 1 through 3 using ordinary silicon
rectifiers and suitably rated capacitors.

Switching diodes (IN914 or IN4148)
work fine in low-voltage applications.
Rectifiers in the IN40OO series are a
good choice for circuits with higher
working voltages. Here are the voltage
ratings for these rectifiers: IN4001, 50
volts; IN4002, 100 volts; IN4003, 200
volts; IN4004, 400 volts; IN40OO5, 600
volts; IN4006, 800 volts; IN400O7, 1000
voits. Be sure to observe the polarities of
diodes and electrolytic capacitors.

A Word of Caution. The sample volt-
age multiplier circuits that follow pro-
duce relatively low voltages. Voltage
multipliers, however, can easily produce
very high output voltages. If you decide
to experiment with high-voltage muilti-
pliers, use caution and always make
sure the capacitor chain is fully dis-
charged before touching any circuit
nodes. The capacitors in an unloaded
voltage multiplier chain can retain a dan-
gerous charge for hours after the power
supply has been turned off.

Op-Amp Voltage Multiplier. It's
very easy to generate square waves
with an operational amplifier, so an op-
amp oscillator makes an ideal input for a
voltage multiplier. Figure 4 shows one
possible circuit.

Virtually any op amp will work as a
square-wave generator, but I've select-
ed the RCA CA3078, a micropower op
amp that will operate with power-supply
voitages as low as = 0.75 volt. With the
component values shown in Fig. 4, the
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Fig. 4. Micropower op-amp oscillator circuit.

oscillator produces square pulses
approximately four milliseconds wide at
a frequency of 144 Hz. Increasing the
value of C1 will increase the pulse width
and reduce the oscillation frequency.

You can use the basic op-amp
square-wave generator as an ac source
for any voltage multiplier circuit. Figure 5
shows the resuits for a ten-stage cas-
cade muitiplier. Don’'t use a supply volt-
age greater than =7 volts if you use a
CA3078 as the square-wave generator.
For higher output voltages, add more
multiplier stages or an op amp such as
the 741 that will accept a higher supply
voltage.

CMOS Voltage Multiplier. it's easy
to build CMOS oscillator circuits that
provide a square-wave output. Figure 6
shows one way to connect a voltage
doubler to a typical CMOS oscillator
comprising a clock followed by a 4013 D
flip-flop. The clock is an astable multivi-
brator made from two of the four NAND
gates in a 4011 integrated circuit. The
flip-flop is operated as a toggie by feed-
ing the not-Q output back to the D input.

Note that oniy half of each IC is used
in this circuit. Because unterminated
CMOS inputs can bias the gates into the
linear operating region, it is essential to
connect all unused inputs to either VDD
(the positive supply) or Vgg (ground). If
your circuitry suddenly stops operating
and one of the IC’s becomes very hot,
chances are you've left one or more in-
puts floating!

The voltage doubler shown in Fig. 6
works quite well. With the capacitor val-
ues given and a power supply of 6 volts,
the flip-flop toggles at a frequency of 170
Hz and the doubler generates 11.3 voits.

JUNE 1978

Don't hesitate to experiment with the
CMOS muitiplier circuit. You can easily
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produce more than 100 volts by power-
ing the CMOS clock with a 12-volt sup-
ply and connecting the flip-flop to a ten-
stage voltage multiplier like the one
shown in Fig. 5. That's more than
enough voltage for a neon glow lamp
and a 100,000-ohm series resistor be-
tween the positive output terminal of the
multiplier and Vgg (ground). (Take
care—the high voitage can easily zap
one or both of the CMOS chips.)

Further Reading. The Motorola “Sili-
con Rectifier Handbook” (1966) has an
excellent chapter on voltage multipliers
(Chapter 6). Radio Shack’s “Semicon-
ductor Projects, Volume 1" (1975) has a
chapter that describes an op-amp pulse
generator that powers a ten-stage cas-
cade voltage multiplier. This circuit is ca-
pable of producing a 140-volt output
when the op amp is powered by a 35-
volt supply. o
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Fig. 5. Performance of op-amp oscillator and ten-stage multiplier.

10k " S
v /~1N_ P
74 41 3 o0 / "
5| vor/ Ceock P ovraer
] uF *
/2 NG V14
6 4o/ 3 -
_Sip [ & —
VOLTRGE DOUBLER
Vss
[7
| NOTE: GROUND ALL UNUSED INPUTS
HO/~PINS 2,9, /2,13

“oI5-FINS 8,9, 10,/

Fig. 6. CMOS oscillator and voltage doubler.

WWW amednacaaradioRietery com


www.americanradiohistory.com

Product
1~ Test Reports

TRAM MODEL D62 AM/SSB MOBILE CB TRANSCEIVER
Rig has fine SSB performance and incorporates quick-release bracket.

HE Tram Model D62 CB transceiver
is a 40-channel phase-locked loop
(PLL) frequency-synthesized AM/SSB
mobile rig. A special feature is an Anti-

Theft Snap-Brak, an instantaneous
quick-release mobile mounting bracket.

Other features include: LED numeric
channel display; r-f, audio, and micro-
phone gain controls; switchable auto-
matic noise limiter (anl) and noise blank-
er(NB) combination; squelch and clarifier
controls; SWR indicator; illuminated
S/r-f/SWR meter; transmit-on indicator;
automatic level or modulation control
(alc or amc); PA facility; external-speak-
er jacks; detachable dynamic micro-
phone; electronic voltage regulation for
critical circuits; AM/LsB/USB mode
switch; operation from a nominal 13.8-
volt negative- or positive-ground dc
source; and line filter and reverse-polari-
ty protection.

The transceiver measures 10 34"D x
6 15/16" W x 2 3%"H (27.3 x 176 x 6
cm). Suggested retail price is $450.

Technical Description. The receiv-
er section employs a single-conversion
design, with its i-f at 7.8 MHz. AM and
SSB selectivity are obtained with a crys-
tal-lattice filter. A dual-gate FET r-f input
amplifier provides high sensitivity with
very good signal-handling capabilities
against overloads.

The local heterodyning signal at the
mixer is obtained from the PLL's FET
voltage-controlled oscillator (the vco),
whose output signal frequency is at the
high side of the CB signal (CB signal
plus 7.8 MHz). There are actually two in-
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dividual vco's, one of which is used for
AM and USB and the other for LSB.
(The frequencies for each channel differ
by approximately 3000 Hz so that the
signal is in proper relationship to the i-f
filter for the related transmission mode.)

Three i-f stages follow the filter, after
which either a diode envelope detector
and a series-gate anl are provided for
AM or a transistorized product detector
is used for SSB. The receiver's entire
audio system is contained in a single IC.
The power-output section of this IC dou-
bles as the transmitter AM modulator.

Built into the receiver section is an
amplified squelch setup. The noise
blanker is arranged so that it is switched
in and out simultaneously with the AM
ani. The circuit data for the noise blanker
was not given; the only indication that
one is included is on the schematic dia-
gram, with a note that it is incorporated
into a single IC. The noise-blanker sys-
tem picks up the noise pulses from the
r-f amplifier and processes them for dis-
abling the output of the mixer for the du-
ration of each pulse.

The standard reference signal for the
PLL system is derived from a 5120-kHz
crystal oscillator. The output signal fre-
quency from the vco is also divided to
provide the comparison signal. As usual,
both signals go to a phase comparator,
where an error voltage is generated for
correcting the vco's frequency. Red LED
displays for the channel numbers are
activated by decoder drivers.

On transmit, the 7802.5-kHz bfo sig-
nal goes to the balanced modulator for
SSB and then to the filter and a bal-
anced mixer, where the difference-mix-
ture with the output of the vco produces
the on-channel signal. The AM carrier is
similarly generated at this mixer. The re-
mainder of the transmitter’s lineup con-
sists of two r-f amplifiers, a driver stage,
and a power amplifier operated in class
C for AM and linearly for SSB.

On AM, a speech amplifier is inserted

WWW amerczaradioRistery com

ahead of the IC in the receiver that is
used to modulate the transmitter, while
on SSB two additional audio preamplifi-
ers feed the balanced modulator. An au-
tomatic level control (alc) system is in-
cluded for both AM and SSB to maintain
high modulation without introducing ad-
verse overmodulation.

A multielement output network in the
power amplifier stage matches to 50-
ohm lines and attenuates spurious re-
sponses. This network is also switched
in on receive, where it provides im-
proved image rejection and minimizes
receiver radiation from the antenna ter-
minals at frequencies above 28 MHz.
Radiation from the case in the receiver
section is additionally minimized with
complete shielding and external-lead
bypass capacitors. Antenna switching is
performed with a relay, which also initi-
ates other changeover functions.

Laboratory Measurements. On
our test bench, the receiver's sensitivity
measured 0.5 uV on AM with 30% mod-
ulation at 1000 Hz and at least 0.15 wV
on SSB for 10dB (S + N)/N. A slight di-
vergence from these figures occurred on
different channels. The squelch thresh-
old range was 0.5 to 2500 pV. The agc
held the audio output to within 10 dB
with an 80-dB r-f change at 1 to 10,000
wV. The S meter registered S9 with a
nominal 50-uV signal, but meter peak-
ing did not exactly coincide with max-
imum audio output.

The image, i-f, and other unwanted
spurious-signal rejection were an un-
usually good 85, 85, and 75 dB mini-
mum, respectively. On the other hand, a
1-uVinternal “tweet” appeared on SSB
when the clarifier control was set to one
end of its extremes. Adjacent-channel
rejection and desensitization was a mini-
mum of 65 dB. The unwanted-sideband
rejection at 1000 Hz was 60 dB.

The 6-dB audio response oh AM was
325 to 4000 Hz, while on SSB, it was
700 to 4700 Hz. The maximum sine-
wave output on receive and PA was 3
watts at the onset of clipping with 1.1%
THD at 1000 Hz and 1.7% THD at 400
Hz, both into 8 chms.

Operating the transceiver from a nom-
inal 13.8-volt dc power source, the out-
put power of the carrier measured 4.25
to 4.5 watts, depending on the tempera-
ture. Tone modulation went to 90% at
microphone input levels 16 dB greater
than required for 50% modulation. The
THD at 1000 Hz was 6% (6.5% at 500
Hz). Adjacent-channel splatter under
these conditions was 50 dB down at
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1000 Hz and 45 to 50 dB at 2500 Hz.
With voice operation at maximum micro-
phone gain, the modulation tended to
slightly exceed 100% on both negative
and positive peaks. Nevertheless, the
splatter was 50 to 60 dB down. The
overall 6-dB audio response of the
transmitter was 700 to 2800 Hz on AM. 1t
peaked at +3 dB at 1350 Hz (600 Hz
was down 10 dB).

On SSB, the output power measured
12 watts PEP, with both tone and voice.
A tendency toward flattopping was ob-
served at maximum mike levels. How-
ever, third-order distortion products
were 28 dB below PEP (22 dB below
two equal-level tones). Carrier suppres-
sion was 45 dB. On LSB, the unwanted-
sideband suppression at 1000 Hz was
45 dB, and on USB, it was 50 dB. (While
still using a single 1000-Hz tone in the
USB mode, a 35-dB down spur ap-
peared at =3000 Hz. Beyond an 800-
to-1200-Hz tone input, these spurs dis-
appeared. In any event, we observed no
deterioration in on-the-air signal quality.
The overall 6-dB audio response on
SSB was nominally 300 to 1350 Hz. The
frequency tolerance of the transmitter
held to within 0.0015% on all channels

at 65° to 85° F (18° to 29° C) ambient
temperatures.

User Comment. The Anti-Theft
Snap-Brak featured with this transceiver
does not in itself prevent theft. What it
does is allow the transceiver to be quick-
ly and easily removed from its bracket
without having to manipulate the usual
holding knobs. This permits convenient
removal of the rig for hidden storage
elsewhere when the vehicle is left unat-
tended, which is still the best insurance
against theft. Removal is also simplified
with a quick-disconnect plug at the pow-
er cable, although the antenna cable still
requires unscrewing the connector,
During bench tests with an impulse-
noise generator, the noise blanker/anl
system performed well with noise pulses
up to 100 dB above 1 pV/MHz band-
width, except at the 50-dB level, where
its effectiveness was reduced. In on-the-
road tests, we obtained good NB/anl
performance on AM. Here, the audio
gain of the receiver diminished to reduce
weak signals by 6 to 8 dB. The end re-
sult of this was an improved S/N ratio.
The effectiveness in reducing noise
pulses was not as noticeable on SSB,

which is inherently less noisy than AM.

On AM, the audio receiving quality
was full and clear. As can be seen from
our SSB response figures, the quality on
SSB was somewhat thinner than on AM,
apparently due to the high low-frequen-
cy cutoff point. However, the resulting
crispness produced excellent intelligibili-
ty. Adjacent-channel rejection and free-
dom from overload made reception
more interference-free than is usually
the case in the presence of properly op-
erated strong signals.

The audio quality on transmit in the
AM mode was a bit thinner than usual.
On SSB, however, it produced high in-
telligibility. SSB transmitting quality
sounded lower pitched, but still provided
excellent readability.

Although occasional overmodulation
was experienced on both AM and SSB,
no adverse effects were noted during
our on-the-air tests.

In sum, this is a fine all-around trans-
ceiver. It provides excellent AM perfor-
mance, while giving the operator all the
advantages of SSB communication, a
mode of communication to which more
and more CB’ers are turning.
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If You're Into Automotive Investment,
Here’s a Statement About Profit and Loss:
Buy The Mark Ten B Electronic Ignition And Sonic Sentry

Anti-Theft Alarm Now!
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Name

the Sonic Sentry, t
automotive, recreational vehicle, and security products to:

The profitable part about the Mark Ten B capacitive
.(:E "i'"}- discharge system is that it actually eliminates 3 out of
d 4 tune-ups and deals with rough idling, slow starting,
hesitation during acceleration and poor gas mileage—
on the spot! To prevent loss, the Sonic
protects your vehicle and contents from theft by literally
blowing the horn on anyone who intrudes into the
harmiless, ultrasonic field it emits throughout the interior of
your car, truck, van, camper, bus, boat or airplane.
To learn more about these quality, protective accessories
from Delta, invest a minute of your time by filling out
and mailing the attached coupon today!

entry

DELTA PRODUCTS, INC. |

One Delta Way, Dept. PE
Grand Junction, Colorado 81501/(303) 242-8000

ether with facts on Delta’s full line of dynamite

City

Street Address

| Please send complete information about the Mark Ten B and
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Advanced Electronic Career

ANNOUNCING
... A New
CREI Program:

Minicomputer &
Microprocessor

Technology
. Including A
Microprocessor

Laboratory

Now you can learn at home
the new technology that is
revolutionizing electronics

102
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The microprocessor has ushered in the
age of microtechnology and electronics
will never again be the same. The micro-
processor has made possible the placing
of an entire computer on a silicon chip
one quarter inch square. The microproc-
essor “‘miracte chip™ is in the process of
changing the world. Soon all technical
personnel in electronics will have to un-
derstand and work with the microproc-
essor. It is invading virtually every area
of electronics. And itis profoundly affect-
ing your electronics career.

Brand New
Program

CREI has a brand new program to help
you learn how to work effectively with
this revolutionary electronics develop-
ment. CREI’s new program in Minicom-
puter and Microprocessor Technology is
designed to prepare you for this field by
giving you the education and practical
experience you need.

The program provides solid prepara-
tion in electronics engineering technol-
ogy with a speciatization in minicomput-
ers and microprocessors. In addition,
it includes a microprocessor laboratory
which features a fully programmable
microcomputer which utilizes the Mo-
torola 6802 microprocessor chip. This
is an extremely important element of
your program.

Programming
Essential

As you may well know, you must learn
how to program the microprocessor in
order to design, service or troubleshoot
microprocessor electronic systems.
There is only one effective way to learn
this all-important skill of programming,
and that is by actually doing it. CREI’s
new program gives you this opportunity
as you work with the exciting micro-
processor laboratory.

Programming
Is Easy

With CREI's new program, learning the
skill of programming is simple. Within a
few hours you'll be programming the
microprocessor and in a short time you’il
learn how to program it in three lan-
guages: BASIC, assembly and machine
languages. In addition, you will learn
how to interface the microprocessor
with other systems and to test and debug
specialized programs.
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Preparation at Home

Wide Choice
of Programs

Please note. however, that CREI's new
program is only one of 16 state-of-the-
art programs in advanced electronic
technology offered by CREIL So even if
you choose not to specialize in micro-
processor technology. CREI has an ad-
vanced electronics program to meet your
needs.

With CREIL. you may choose from any
of the following areas of specialization in
advanced electronics:

Microprocessor Technology

Computer Engineering

Communications Engineering

Digital Communications

Electronic Systems

Automatic Controls

Industrial Electronics

Television Engineering

Microwave Engineering

Cable Television

Radar and Sonar

Nuclear Instrumentation

Satellite Communications

Aeronautical and Navigational

Solid State Theory

Nuclear Engineering

Unique Lab
Program

An exclusive option available with CREI
programs in electronic engineering tech-
nology is CREI's unique Electronic De-
sign Laboratory program. It gives you
actual experience in designing practical
electronic circuits. It also helps you
to understand the theories of advanced
electronics and gives you extensive ex-
perience in such areas as tests and mea-
surements, breadboarding. prototype
construction. circuit operation and be-
havior. characteristics of electronics
components and how to apply integrated
circuits. Only CREI offers this unique
Lab Program.

Practical

Engineering

CREI programs give you a practical en-
gineering knowledge of electronics. That
is. each part of your training is planned
for your “use on the job.” By using your
training, you reinforce the learning proc-
ess. And by demonstrating your in-
creased knowledge to your emplover,
you may qualify for faster career ad-
vancement.

Free Book

There isn't room here to give you all of
the facts about career opportunities in
advanced electronics and how CREI
prepares vou for them. So we invite you
to send for our free catalog. This fully
Hustrated. 36 page book describes in
detail the programs. equipment and serv-
ices of CREL

Qualifications

You may be eligible to take a CREI
college-level program in electronics if
you are a high school graduate (or the
true cquivalent) and have previous train-
ing or experience in electromics. Program
arrangements  are available depending
upon whether you have extensive or
minimum experience in electronics.

Send for this FREE Book
describing your opportunities
and CREI college-level
programs in electronics

Mail card or write describing qualifications to

CAPITOL
RADIO
ENGINEERING
INSTITUTE

C

CRE! Introduces
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MINICOMPUTER &
MICROPROCESSOR
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CREI programs
are approved

for training of
vererans and
servicemen under
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McGraw-Hill Continuing Education Center

3939 Wisconsin Avenue Northwest

Washington, D.C. 20016
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Radio

By Karl T. Thurber, Jr., W8FX

GETTING IT TOGETHER AS ANOVICE

NE BRIGHT summer day in 1954, |

found in the mailbox a small rectan-
gular envelope from the FCC containing
a Novice Class ham license. Station
KN2IKZ was now authorized to go on
the air. Receiving the license was a par-
ticular thrill for me, then a 12-year-old
SWL. | had failed the Novice code exam
on the first try—in those days, exams
were given on FCC premises and a
passing score was by no means as-
sured.

Once the thrill of actually holding a
valid "ham” license had passed, |, like
any newly licensed amateur, had to face
the serious challenge of getting on the
air and making the first contact. A Phil-

more 2-tube, 25-watt rig using a 6V6
crystal oscillator and 5Y3 rectifier (re-
member them?) got KN2IKZ going on 40
meters. Also used were a Hallicrafters
S-40B all-wave receiver and a 60-foot
“random wire” antenna. Not exactly a
dream station, it did the job for several
months until | got my General ticket and
a then-modern Johnson Viking 1l and
Hallicrafters SX-96 replaced their more
humble predecessors.

The thrill is still experienced by to-
day's newly licensed Novices, but the
equipment today is different—and bet-
ter! With the exception of those who
tackle a Heath receiver kit, practically no
one builds his or her own receiver any-

“My father built this

Schober Organ for me!”

You'd be proud to buy her an organ this
good...but how would you feel if you'd also
built it? It's a special kind of satisfaction. The
gift of a lifetime of magnificent music, crafted
with your own hands!

And you can do it! You need no prior
electronic or mechanical abilities. Just the
capacity to follow instructions. Every step is
clearly detailed, every component is supplied.
You'll find the assembly process as enjoyable
as the music which follows!

And what music! For this is a truly fine
instrument you will build. Far superior to most

e
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‘ready-made” organs...easily comparable to
others at twice the price. Kit costs range from
$650 to $2850 for all basic components, and
you can purchase it in sections to spread
costs out...or have two-year time payments
When you've completed the basic organ,
Schober offers a full complement of acces-
sories...plus complete organ playing courses!
People have been building Schober Electronic
Organs for their daughters, sons, wives, nus-
bands...forthemselves...for 20 years now. Join
the thousands of delighted Schober people.
You can have all the details, without cost
or obligation. Just send the coupon for the
fascinating Schober color catalog (or enclose
$1 for a record that lets you hear as well as
see the quality of Schober). Why not clip it
right now, before you forget?

- .
The %ﬁ()&p@ Organ Corp., Dept. PE-78
43 West 61st Street, New York, N.Y. 10023

1 O Please send me Schober Organ Catalog

§ O Enclosed please find $1.00 for 12-inch L.P
B | record of Schober Organ music

‘____,.,-r'.'ﬂx-l NAME

| AGDRESS

1 CITY STATE ZIP
S .

CIRCLE NO 50 ON FREE (NFORMATION CARD

WWW amerczaradioRistery com

more. The technical sophistication of
modern receivers, incorporating such
features as frequency synthesis, multi-
ple conversion and i-f filtering, make
construction and check-out a very dif-
ficult task. Relatively few hams, Novice
or otherwise, build their own transmit-
ters, though it certainly can be done by
the more enterpnising and technically
oriented. Transmitter construction, par-
ticularly for CW (Morse code) gear, is
not as demanding, but is a much greater
task than it was in 1954. This is due to
the simple fact that unless you're work-
ing with a pre-packaged kit, obtaining all
the parts needed is now a formidable
task. The best bet for most Novices is to
buy either ready-made gear or a kit, lim-
iting initial construction projects to vari-
OuS accessories.

In the old days (actually, up to
mid-1976, when the FCC raised the
Novice power limit and allowed the use
of vfo's), most Novices set their sights
on a low-power, crystal-controlled
("rock-bound”) transmitter such as the

Yaesiu's FT-101E runs 180 WCW
(260 W PEP SSB)on 160-10 meters.

Heathkit DX-series (35,40,60, etc.) and
an SWL-type receiver such as one of the
old National, Hallicrafters; or Hammar-
lund models. The relaxation of the Nov-
ice operating restrictions has shed an
entirely new light on the situation. Now,
those who can afford it initially buy
equipment suitable for General and
higher-class operation. A compromise
route is to purchase as good a receiver
as possible, and to keep the first trans-
mitter simple. The idea is to hold on to
the receiver for some time but to sell the
transmitter upon attaining the General or
Advanced Class license, applying the
proceeds toward the purchase of a CW/
SSB transmitter or transceiver.

The first-class entry to ham radio. is
simply to buy the future station trans-
ceiver or transmitter/receiver combina-
tion at the outset. There is much to be
said for this approach—the more so-
phisticated gear works very well on CW,
usually with full or partial break-in, and is
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capable of running from 180 watts to
1000 watts on CW and SSB. These rigs
usually cover 80 through 10 meters, with
some covering 160 as well. This avoids
the problem of disposing of the "starter”
station but assumes that the Novice li-
cense will be upgraded. The approach
represents considerable investment
however, and may spur the newcomer
to upgrade his license from a financial
standpoint. if nothing else!

Transceivers Vs. Separates.
Which is better—a transceiver or sepa-
rate transmitter and receiver? That's not
an easy question to answer. Overall
price levels are often the same, and no
one rig will suit everyone’'s operating
tastes. Amateur transceivers, like their
CB counterparts, make efficient use of
stages which perform dual receive and
transmit-type functions. They tend to be
compact and often can be placed in the
car for mobile operation, and then taken
out for portable use in a motel or vaca-
tion retreat. Some of the new solid-state
units have buiit-in 12-volt dc and 117-
volt ac power supplies. That means ev-
erything is in one package except mike,
key. and antenna!

On the negative side, transceivers do
have their limitations, so the very best-
equipped stations do not normally use
them. Without an external vfo, one can-
not transmit and receive on different fre-
quencies. Although in most QSQO’s both
hams are on the same frequency, some
DX stations will not listen for calls on
their own frequency. Instead, they ask
stations to call them, for example, “10
kHz up” or “10 down” to avoid a pile-up
on the DX station's transmitting frequen-
cy. The use of an external vfo alleviates
this problem, but then we're back to two
separate units and added cost. Another
problem is that serious CW work is dif-
ficult with some transceivers because of
exact zero-beating (getting exactly on
the other fellow’s frequency) problems,
lack of full break-in keying, and restrict-
ed frequency coverage.

For those willing to put the time and
energy into building a transceiver kit, a
good bet probably was the Heathkit
HW-16 transceiver. Unfortunately, it has
been discontinued. The Heath Company
does sell the HW-8, a 3-watt QRP (flea-
power) package that, notwithstanding
Heath's reputation for quality and the
success some operators have had work-
ing at very low power levels, probably
will not do the job on today's super-
crowded bands, with many Novices run-
ning the full 250-watt limit. Successfully
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Heath MR-1680 SSB/CW receiver
kit covers 80-10 meteyrs.

operating a "QRP station" takes a great
deal of skill and clear frequencies. The
HW-16 can be found in dealers’ used-

KIT#FC-50C

AUTO BURGLAR
ALARM KIT

ANEASY TOASSEMBLE ANDEASY TO INSTALL
ALARM PROVIDING MANY FEATURES NOT
NORMALLY FOUND KEYLESS ALARM HAS
PROVISION FOR POS & GROUNDING
SWITCHES OR SENSORS WILL PULSE HOAN
RELAY AT 142 RATE OR DRIVE SIREN KIT
PROVIDES PROGRAMMABLE TIME DELAYS
FOR ExIT ENTRY & ALARM PERIOC UNIT
MOUNTS UNDER DASH -~ REMOTE SWITCH
CAN BE MOUNTED WHERE DESIAED CMOS
RELIABILITY RESISYS FALSE ALARMS &
PROVIDES FOR ULTRA DEPENDABLE ALARM
DONOY BE FOOLED BY LOW PRICES' THIS IS &
TOP QUALITY COMPLETE KIT WITH ALL PARTS,
INCLUDING DETAILED ORAWINGS AND IN-
STRUCTIONS OR AVAILABLE WIRED AND
TESTED

HALR-1WT
TESTED

SEE THE WORKS Clock Kit
Ciear Ploxiglas Stand

«6B1g 4" digits
e120r24 hr time
e3set switches
oPlug transformer
eall partsincluded

Plexiglas is
Pre-cut & drilted

Kit #850-4 CP
Size: 6°H.412"W,3"D

VARIABLE REGULATED

Fairchild Super Digit

1 AMP FND-359
POWER SUPPLY KIT A O W
VARIARLE FROM 4 1D 14V X Com. Cath.

= Dicect pin

.
e« SHORT CIRCUIT PROOF
e 723 1C REGULATOR

o 2N3055 PASS TRANSISTOR

o CUSRENT LIMITING AT 1 Amg
KIT 1S COMPLETE INCLUDING
DRILLED & SOLDER PLATED
FIBERGLASS PC BOARD AND
ALL PARTS (Less TRANS-
FORMER) KITH#PS-01 $8.95
TRANSFORMER 24V CT will
provide 300MA  at 12V and

1 Amp at 5V, $3.50

replacement for
popular FND-70.

95¢ ea, 10/$8.50

SETOF 6 FND-359
WITH MULTIPLEX
PCBOARD $6.95
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KIT ¥FC-50C 1S COMPLETE WITH PREDRILLED CHASS(S ALL HARDWARE ANO STEP-BY.STEP !3TRUCTICHS.
WIRED & TESTED UNITS ARE CALIBRATED AND GUARANTEED

..... 60 MHZ COUNTER WITH CABINET & P.S. .#11995C0MPLETE!

KIT#PSL-650 . . .. ..... .. 650 MHZ PRESCALER [NOT SHOWN| . . ... .. 29.95
MODEL#FC-50WT. . ... .. 60 MHZ COUNTER WIRED, TESTED & CAL. .165.95

MODEL #FC-50/600WT. . 600 MHZ COUNTER WIRED. TESTED & CAL. .. .. ... 199.95

WIRED & $19.95

e

equipment showrooms and at hamfests.
The same is true for its trancmitter coun-
terparts such as the DX-35. DX-40, ard
DX-60. There is now a dearth of new
low-to-medium power, CW-anly rigs
suitable for use by the beginner. (Used
amateur gear is, incidentally, usually
very well maintained and cared for by irs
owner and should definitely be consid-
ered for purchase )

On the brighter side, Ten-Tec has in-
troduced its new “Century 21" CW
transceiver. The rig is solid-state ard
runs 70 watts, has vfo control, covers &0

NEW LSI TECHNCLOZY
FREQUENCY COUNTER

TAKE ADVANTAGE CF THIS tEV) STATE-OF THE-ART
COUNTER FEATURING THE MANY BEKEFITS OF
CUSTCM LS TIRCUITRY

FEATURES AND SPECIFICATIONS:
DISPLAY: 8 RED LED D!GITS 4" CHARACTER PIIGMT
GATE TIMES: 1 SECOND AND 1/10 SECOND
PRESCALER WILL FIT INSIOE COUNTER CABINET
RESOLUTION: 1 HZ AT { SECOND, 10 HZ AT 1/10 SECCHD
FREQUENCY RANGE: 10 HZ TO 60 MHZ. [65 MHZ TYPICAL]
SENSITIVITY 10 MV RMS TO 50 MHZ. 20 MV AMS TO £2 MHZ TYP.
INPUT IMPEDANCE : 1 MEGOHM AND 20 PF

[DIODE PROTECTEQ INPUT FOR OVER YOLTAGE PAOTECTION.|
ACCURACY - 1 PPM[: .0001% ] AFTER CALIBRATION TYRICAL
STABILITY: WITHIN 1 PPM PER HOUR AFTER WARM UP [ 201% xTAL]
1€ PACKAGE COUNT: 8 [ALL SOCKETED]
INTEANAL POWER SUPPLY: § V OC REGULATED
INPUT POWER REQUIRED: 8.12 VDC OR 115 VAC AT 50/62 HZ
POWER CONSUMPTION. 1 WATTS

60 HZ.
XTAL TIME BASK
PowerReg 515V
(25MA TYP)

Easy 3wire hookup
Accuracy * 2PPM
#TR.1 (Adjustable)

Willenable
Digital Clock Kits
or Clock-Calendar
Kits to operate
from 12V DC
1"x2"PC Board

CompleteKit $4485 wir & Cal $9.95

3 Lk ey
PLEXIGLAS CABINETS
gl Great for Clocks orany LED
Digital  project Clear-Red
Chassis serves as Bezelto
increase contrast of digital

ABINET | aisprays
3"H.6% " "W.,5%"D Black, White or
Clear Cover

e

OPTOELECTRONICS, INC.
=R -

5821 N.E. 14TH AVE.
FORT LAUDERDALE, FLA. 33334 ~
PHONE (305) 771-2050/ 771-2051 magter chacge
ORDERSTO USA & CANADA ADDS
HANDLING & INSURANCE. ALL OTHERS ADD 10%.
ACDITIONAL $1.00 CHARGE FOR ORDERS UNDER
$15.00 - COD FEE $1.00.
43 ON FREE INFORMATION CARO

CABINET I
2%"H,5'W.4"D $6.50 <a
REDOR GREY PLEXIGLAS FOR DIGITAL BEZELS
3'x67x1/8"

4212
12 VOLT AC or

MODEL
%y DC POWERED

* 6JUMBO 4 AEDLED'SBEHIND REDFILTER LENS WITH CHRGME AIM

« SET TIME FROM FRONT VIA HIDDEN SWITCHES « 12/24-H1 TIME FORMAT
+ STYLISH CHARCOAL GRAY CASE OF MOLDED HIGH TEMP. PLASTIC

« BRIDGE POWER INPUT CIRCUITRY — TWO WIRE NO POLARITY HOOK-u?)
« OPTIONAL CONNECTION TO BLANK DISPLAY {Use When Key O! in Car, 1.
+TOP QUALITY PC BOARDS & COMPONENTS - INSTRUCTIONS.
« MOUNTING BRACKET INCLUDED

5 VAC 0

KT A2 95 :0n $9E985 L +25
.:Z 95 tone 25‘!3. Pamer Pack 31

=

COMPLETE KIT o

37% o 3R%E

e
ASSEMBLED UNITS WIRED & TESTED
ORDER #2001 WT (LESS SV. BATTERY]
Wied for 12.H1_0p It not olherwlse spacliisd

FOR SH!PPING,

FLA. RES. ADD 4% TAX.
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through 10 meters and sports a number
of accessories of interest to the Novice
or CW buff, including an inexpensive
keyer and plug-in crystal calibrator.
Price is approximately $300, about the
most you would want to invest in a
CW-only ‘starter’ transceiver.

As for receivers, there is frankly little
available to the Novice who wants to
build a kit, but good, ready-made equip-
ment is available from Drake, Collins,
Kenwood and Yaesu. However, the
Heath HR-1680 solid-state SSB/CW re-
ceiver kit is a good one, and at $200

Ten-Tee Century/21 Novice rig.

represents an excellent value. It can

provide several years of service before

The Speed Radar Detector
with “Performance Plus”

Model BFRD-XK

Put a BEARFINDER on your dash
today. The BEARFINDER X-K
Two + Two gives you perform-
ance that is unmatched by any
speed radar device on the
market.

You’'ll find it is finely tuned to
sense radar in both congested
city driving and on open high-
ways.

The BEARFINDER X-K has lots
of pluses for you. For example,
two independent antennas to
seek out X and K band radar, and
all other bands in between. Two
continual ‘‘warning systems’'—
light and sound to alert you to ra-
dar's presence. An all new “‘fail-
safe” system. The BEARFINDER

108

m"”‘"\meq

BEARFINDER
X-K Two+Two_

X-K easily mounts on your dash
and operates through your ciga-
rette lighter. No license is
required and you also receive a
90-day limited warranty.

Visit your BEARFINDER distrib-
utor today and ask for the finest
performing speed radar detector
on the market today—the BEAR-
FINDER X-K Two + Two!

Write us for free literature!

BEARFINDER, INC.
221 Crane Street
Dayton, Ohio 45403
(513) 228-5067
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most hams will see the need to upgrade.
Even then, it could find a place in the
shack as an auxiliary receiver. Heath's
instructions, in case you don't know, are
usually as foolproof as they can possibly
be. The kit features no-instrument align-
ment, four printed circuit boards, an
open chassis layout, and a wiring har-
ness to simplify assembly. If you do go
the separate receiver/transmitter route,
buy the very best receiver you can afford
at the outset to avoid having to dispose
of a cheaper unit that will probably out-
grow its usefuiness when a higher-class

1 license is obtained.

Many of the older (but not ancient)
good-quality receivers will also be suit-
able. Among these are the SX-71,
SX-76, HQ-180, NC-183D, NC-303,
SX-111, HQ-110, SX-130, HA-350, and
the HRO series. Uniess you're a techni-
cal whiz, stay away from World War Il
surplus receivers—they just won't make
it today. Exceptions to this rule are the
Collins war-surplus R-390 and 51-J1.

Rapidly becoming a Novice “stand-
ard" is the relatively inexpensive ($340)
Heath HW-101 5-band transceiver
which runs 170 watts on CW or 180 on
SSB. Because phone provisions are
built-in, the rig is perfectly suitable for
use after your General ticket has ar-
rived. It features semi-break-in keying.
The VOX circuitry is keyed by a built-in
CW sidetone which also allows you to
monitor the transmitted CW signal.
About the only accessories needed to
get the HW-101 on the air are an anten-
na key, ac power supply, and (not abso-
lutely necessary but nice) the 400-cycle
CW accessory crystal filter to separate
closely spaced signals. Very similar to
the HW-101 but not a kit, is the Tempo
One, an import distributed by Henry Ra-
dio. It carries many of the features of
higher-priced gear, but costs a shade
under $500. Both can be purchased as
used equipment.

R.L. Drake's TR-4CW SSB/CW trans-
ceiver is also a good bet for the begin-
ner, and won't be obsoleted once the
General license is obtained. Designed
especially with the Novice/Technicianin
mind, it covers 80 through 10 meters
with up to 300 watts PEP (peak en-
velope power) SSB input and 200 watts
on CW. That's more than enough power
to drive a 2-kW PEP linear amplifier
should the occasion arise. Some of the
features which make it especially attrac-
tive to the Novice are the built-in 500-
kHz CW filter, 1-kHz dial calibration,
100-kHz crystal calibrator, wide-range
agc and shifted-carrier CW operation.

POPULAR ELECTRONICS
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Incidentally, Drake equipment is es-
sentially tube-type. Tube-type rigs are
considered “old-fashioned” by many but
are somewhat easier to repair by the
nontechnical ham. Available as optional
accessories are an external vfo for
split-frequency work, matching speaker
and choice of power supplies (dc or ac).

The Drake Transceiver is in a different
price class than the simpler Heath
equipment mentioned earlier—the TR-
4CW without accessories retails at
about $650. That's quite an investment
for a beginner! However, older, used
Drake equipment, such as the TR-3 and
TR-4 would do a good job for the begin-
ner with a more modest investment.
Also. if you're lucky enough to find one
in good condition, the venerable John-
son Viking “Ranger” or “Navigator” of
late 50's vintage make beautiful Novice
transmitters, having vfo control and me-
dium power levels (75 watts for the
Ranger and 40 for the Navigator). E.F.
Johnson long ago gave up on the Ama-
teur market, going heavily into CB, but
its equipment is still occasionally seen at
hamfests and in the used equipment
sections of dealers’ showrooms.

Comparable to the Drake line are the
Tempo 2020, the Yaesu FT-101E series
and the Kenwood TS-520. All offer “'cus-
tom” features which must be evaluated
in terms of the user's interestin the hob-
by and his needs. The best bet, of
course, is to thoroughly investigate the
market (including the used equipment
market) before buying anything. Seek
advice from local hams and obtain com-
parative literature from various manu-
facturers. The period between taking the
Novice exam and receiving the license
is an excellent time to evaluate specifi-
cations, decide on a transceiver vs. re-
ceiver/transceiver combination, and ac-
tually set up the station in preparation for
the big day.

In Closing. No matter what your final
decision is as to what equipment will
comprise your first ham station, choose
carefully and keep the future in mind. A
correct first choice can mean the differ-
ence between enjoying ham radio and
losing interest. Keep in mind that cheap
equipment is not necessarily the best
value for your dollar. Before plunking
down that hard-earned cash, ask a ham
who uses the equipment you're consid-
ering for his honest opinion of his gear.
Finally, visit one of the big hamfests or
conventions where the major manufac-
turers exhibit their wares so you can
make side-by-side comparisons. <&
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Melntosh cararoe
£nd FM DIRECTORY

Get all the newest and latest information on the new Mcintosh Sc!-
id State equipment in the Mclntosh catalog. In addition you will
receive an FM station directory that covers all of North America.

MX 113

NAME

TODAY! [

l Mclntosh Laboratory, Inc. l

I East Side Station P.O. Box 96
Binghamton, N.Y, 13904

| Dept. PE

|

ADDRESS

If you are in a hurry for your catalog please send the coupon to Mcintosh.

For non rush service send the Reader Service Card to the magazine.
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Fascinated By

Creative Computing s the Number 1
applications and software magazine
because we offer you ways to get the
most out of your computer

We bring you things like data base
and file systems. text editing. graphics
and animation, artificial intelligence.
communications and networks, small
business functions. investment
analysis, building control and music
synthesis. Complete programs. too.
with  thorough documentations.
listings and sample runs

Justgetting started? Then turn to our
technology tutornals. learming ac-
tivities. short programs and problem-

Home Computers
And Video Games?

E

No-nonsense book

sOlving pages.
reviews, too

Buying a system cr adding on to
one? Then you need Creative Com-
puting’'s in-depth equipment and
software evaluations.

We cover the whole gamut from
smart electronic and video games to
mini and micro computers. Terminals,
floppy disks. displays. software—
there's something for everyoneir each
issue of Creative Computing.

Can't wait? Use your bankcard and
call our toll-free numter. 800-631-8112
(In NJ call 201-540-0445)

WWW amerncaaradioRietery com

r---r—-———— " " """ """ " T - = == =
| | want to get the most out of my computer Please enter my subscription to |
. creative compating !
{ 1-year 2-year 3-year Lifetime Vol 1 Bound Vol 2 Bound
I usa D$8 015 CS1 T 5300 0 $10 3810 |
| Foreign Surface  C© 12 o 23 C 33 C© 400 o 12 c 12 |
| Foreign Arr o 20 C 39 c 57 2 600 oc 15 S 15 {
| a Payment Enclosed O Bill me ($1 billing tee will be added. foreign and book 1
| orders must be prepaid) |
a Visa/BankAmenca T Master Charge no xp date __. __
/BankA Charg Exp d |
! Name _ Address [P :
: City State _ o Zp . (
L Send to Creative Computing. P O Box 789-M Mornstown NJ. 07960 8 U 3
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Computer Bits

COMPUTERS TO AID HANDICAPPED

AST MARCH, we attended the sec-

ond annual West Coast Computer
Faire and heard eight papers discussing
different ways computer enthusiasts can
help handicapped people.

This is ample evidence that making
home computers to aid the handicapped
is an excellent project for computer
clubs. It would certainly be more gratify-
ing than Star Trek or creating more com-
puter games. And modestly priced
equipment—voice interfaces, modems,
controllers, etc.—for this purpose is at
hand. If you would like to contribute your
talents to this much-needed computer-
to-human interfacing, contact Comput-
ers for the Handicapped, c/o Warren
Dunning, 5939 Woodbine Ave., Phila-

By Leslie Solomon

delphia, PA 19131. You will find it chal-
lenging and exciting.

PET Doings. The PET computer, like
many of its predecessors is starting to
spawn a “cottage industry” of bus plug-
in devices.

HUH Electronic Music Productions,
BOX 259, Fairfax, CA 94930 (Tel:
415-457-7598), is now making several
PET add-ons. Among these is the
PET-100, that allows the PET to use
conventional S-100 boards. This ap-
proach uses a cable-connected board
that plugs into an S-100 motherboard
(that also has a power supply), with the
other end of the cable connected to the
PET expansion connector. Two versions

are available: mode-1 emulates most
S-100 functions except RDY so it has
fast memory and no wait states; and
mode-2 allows read and write wait
states. Kit is $199.95, assembled it is
$279.95

Another add-on is PETSQUEAK
($19.95) which automatically “beeps”
when a file header is found or written,
and when a program is loaded or saved.
It may also be used as a beeper under
program control. PET-TUNE-YA
($29.95) is an 8-bit D/A converter that
can be used as a music generator or as
a DAC for graphics or control. The PET
Video Buffer ($19.95) is a video combin-
er that allows the use of conventional
large-screen video monitors for class-
room display.

S$-100 Bus Things. It seems like al-
most every day something new comes
along for the ubiquitous S-100 bus, and
here is one more:

Objective Design Inc., POB 20325,
Tallahassee, FL 32304 (Tel: 904-
224-5545), has released its Program-
mable Character Generator board for
$149.95 kit and $195 assembled/tested.
This S-100 plug-in works with any of the

A P DIP Jumpers make the connection

* Available with 14, 16, 24 and 40 contacts.

¢ Mate with standard IC sockets.
¢ Fully assembled and tested.

¢ Integral molded-on strain relief.
¢ Line-by-line probeability.

Faster and Easier is what we're all about.

AP PRODUCTS INCORPORATED

Box 110 72 Corwin Drive
Painesville, OH 44077

boards,

18, 24 and 36 inches.
SINGLE-ENDED DIP JUMPERS

—

Faster and Easier.

FLAT RIBBON CABLE ASSEMBLIES
WITH DIP CONNECTORS

AP DIP Jumpers are the low-cost, high quality solution for
jumpering within a PC board; interconnecting between PC
backptanes and motherboards;
out/Output signals; and more.

All assemblies use rainbow cable. Standard lengths are €, 12,

interfacing In-

DOUBLE-ENDED DIP JUMPERS

/_Arrow Denotes PinNo 1
[

=

i

=

(216) 354-2101 TWX: 810-425-2250

110

No. Length No. Length Length Length Length Length
Contacts 36" Contacts 6”7 12" 18" 24" 36"

14 924102-36-R 14 924106-6-R [ 924106 12 R|924106 18-R|924106 24 R|924106-36-R
$2 33 $2 41 $2 61 32 82 $302 $3 43

16 924112-36-R 16 924116 6-R[924116-12 R|924116 18 R[924116 24-R(924116 36 R
$2 59 $2 65 $288 $3 11 $3 34 $380

24 924122 36-R 24 924126 6 R[ 924126 12 R|924126 18 R{924126 24 B(924126-36 R
$4 00 $415 $4 50 $4 85 %520 3590

40 924132-36 R 40 924136-6-R| 924136 12-R|92413b-18-R|924136-24 B[924136-36 R
$6 71 $6 93 37 52 $8 11 $8 70 $9 88
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PROFESSIONAL

DISCOUNTS

Texas Instruments
electronic calculator

1150100 $19.35 SR4D $23.25
TH 2350 1 23.25 7155 NEW 49.95
L te Prat 1255 7157 MEW 63.00
Datama WNEW  19.95 1) 58 NEW 95.79
19100 3575 159 MEW 21995
Ti5015 NEW 6200 PC 1004 147.00
TI5050 M 77.55 MBA F3.0H1
115040 PO 95.00 Bys Any st 2644
T30S 16.98 1) Programme: NEW #8985
Datacl p .09 1) 1790 NEW 9.95
Ask for TI Digital Watches
HEWLETT (hp, PACKARD
HP 10 NEW $139.00 HP 80 23500
HP 19C NEW 275.00 HP G7 . . 360.00
HP 21 59.95 HP 31E 4EW 55.01
HP 22 8995 HP 32E MW 75.0m
HP 25 89.95 HP 33E NiW 92.10
HP 25C ..128.00 HP 37E NEW 7500
HP 27 11995 HP 38E NEW. . ..110.00
HP 29C NEW 156.00 HP 92 NFW 500.00
HP 37 599.00
We're HP's authorized franchise dealer — alt
ies are professi ly di:

Also SCM. Olivetti. Casio. Canon. APF, Sharp.
Craig. Sanyo. Recard-A-Call. Norelco-Phillips
and maore. All at great prices!

Norelco NT-1 $164.00 Sanyo 9908  $249.95
Norelto 186 245.00 Sanyo 8000A 19995

WE WILL BEAT OR MEET ANY COMPETITORS' PRICE
IF HE HAS MERCHANDISE ON HAND. Al units shipped
in original factory cartons with accessories according o
manufacturers specifications InCahf calfi (213) 370
5795 or CALL (800) 421-0367 (other than CA: Above
prices are for cash only BankAmericard/Visa & Master
Charge prices differ Send money order Pers ¢k (2 wks
toclear) In CA add 6% sales tax Add $3 50 min shipping
charges WE SHIP AiR on request Subject to availabihity

Send mail orders to DEP

N

T EM-J

WRITEOR CALL FOR FREE CATALOG

WRITE OR CALL FOA
WILSHIRE

2STORES

CALL
QRERATDYISRS rore. -
16611 HAWTHORNE BLVD LAWNDALE CA 90260
(213) 370-5795 « (800) 421-0367 _‘)

FREE CATALOG
HAWTHORNE
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Motorola 9 x7 matrix character genera-

‘ tors such as used in the VDM-1, SOL,
Poly VTI, SSM Video Board, etc. To use
this new board, the character generator
ROM is removed from the existing sys-
tem, and plugged into a socket on the
PCG. The PCG, in turn, is plugged into
the now-empty character generator
socket. Under software control, data in
the 2K of RAM on the PCG can replace
some or all of the characters in the old
ROM. Such features as APL characters,
special math or scientific symbols, for-
eign alphabets, italics, or other forms of
emphasis, or even music symbols can
be created. Programmable characters
may be used to create graphics up to
512 x 256. The PCG achieves its high
resolution without external memory or
DMA activity.

Breadboarding. Probably the best
way to try out a new circuit is to bread-
board it, preferably using solderless
sockets. This way, you can try all sorts
of hardware “tricks™ without causing any
heat damage. In line with this, AP Prod-
ucts Inc., Box 110, 72 Corwin Drive,
Painsville, OH 44077 (Tel: 216-354-
2102), has released three POWER-ACE
Circuit Evaluators said to have twice the
component capacity of other solderless

The quick
charge iron

with 16
different

quick change

tips.

ISORTIP»

QUICK CHARGE

Cordless
Soldering Iron
completely
recharges in
3%2-4 hours.
Low voltage,

battery powered,

ground free
isolated tip
design.

o

= — o ==

16 snap-in tips
to fit any job
plus a PC
Drill.

7

2

W

WAHL CLIPPER CORPORATION

ORIGINATORS OF PRACTICAL CORDLESS SOLDERING
o Sterling. lllinois 61081 « (815) 625-6525
“Manufacturing Excellence Sinee 19197
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breadboards. All three models offer 256
x 5 tie-point terminals, and 16 x 25 tie-
point busses, fused power supply, and a
ground plane.

POWERACE 101 ($84.95) features a
5-t0-15-volt, 600-mA dc supply having
excellent characteristics, and a 5%,
0-15-volt meter. POWERACE 102
($114.95) has a fixed 5-volt, 1-ampere
supply, four slide switches with logic-0
or logic-1 outputs, and two debounced
momentary switches delivering positive
or negative output pulses. In addition,
this model also has four LED's, a de-
bounced pushbutton with positive or
negative pulse output, and a clock gen-
erator from 1 Hz to 100 kHz output.
POWERACE 103 ($124.95) is a beefed-
| up version of the 102, with the addition
of a +15-volt, 250-mA supply, and a
0-15-volt meter.

EPROM Erasure. There have been
many articles  on programming
EPROM's, but erasure has been left up
to the user. One way to erase EPROM's
is by using the UVS-11E Low-Cost
| EPROM Erasing Lamp ($59.50) from Ul-

tra-Violet Products Inc., 5100 Walnut

Grove Ave., San Gabriel, CA 91778
| (Tel: 213-285-3123). It is available from
| many electronics suppliers and comput-
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Includes
Functianal
Tilt Stand!

~ NEW EK0 270
3'2 DIGIT DMM KIT
ONLY *79%

Introductory Offer—FREE AC ADAPTOR

The first and only lab accuracy por-
table DMM Kit featuring MOS/LS!
IC economy and reliability. Mea-
sures DC/AC Voits, Kilohms, DC/
AC milliamps in 21 ranges. Polarity
indicators and overload protection
are provided, and 0.5 inch LED dis-
plays give easiest-to-read digital
readout to 1999, The 270 features a
basic 0.5% DC accuracy, 10 Meg-
ohm input impedance, low voltage
drop in all current ranges and auto-
matically-flashing overrange indi
cator. Assembled $109.95

FREE '78 EICO CATALOG

Check reader service card or send 50¢
for first class mail. See your local EICO
Dealer or call (516) 681-3300, 9:00
a.m.-5:00 p.m. EST Major credit cards
accepted -
EICO-108 New South Rd. m
Hicksville, N.Y. 11801

CIRCLE NO 22 ON FREE INFORMATION CARD

Put ProfessioEl_Knowledge and a

COLLEGE DEGREE

in your Electronics Career through

Earn Your

DEGREE

by correspondence, while continuing your
present job. No commuting to class. Study
at your own pace. Learn from complete and
explicit lesson materials, with additional
assistance from our home-study instructors.
Advance as fast as you wish, but take all the
time you need to master each topic. Profit
from, and enjoy, the advantages of directed
but self-paced home study.

The Grantham electronics degree pro-
gram begins with basics, leads first to the
A.S.E.T. degree, and then to the B.S.E.E.
degree. Our free bulletin gives complete
details of the program itself, the degrees
awarded, the requirements for each degree,
and how to enroll. Write for Bulletin €78 .

Grantham College of Engineering
2000 Stoner Avenue
P. O. Box 25992
Los Angeles, CA 90025
Worldwide Career Training thru Home Study 11
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IS
IMPOSSIBLE.

It would seem impossible to
squeeze accurate, full-range sound
reproduction out of a speaker only
ten inches high. Especially flat
response from 70 to 20,000 hz.

But it's possible with the
Speakerlab Point One, a two-element
stereo speaker with a dome tweeter,
6" butyl-surround woofer and
12dB/octave Butterworth crossover
network. All snuggled into an
enclosure one-tenth of a cubic foot
in volume! Perfect for apartments,
extension speakers or cars.

1t's not the only "miniature”
speaker on the market, But it's the
only one that's a $55 kit so easy to
assemble we guarantee you can do it
or we'll finish it for you free!

Read more about the Point One
and its nine bigger brothers in our
54-page color catalog. Send for it
today and learn how possible the
impossible speaker is.

Here s 50¢ send me your full-color cataloy'manual on
speaker kits
Deprt PE-K

name

address

srate

/peoketlob

Dept. PE-K, 735 N. Northlake Way
Seattle, Washlngton 98103

lour new Bearcat® 2501

has all the fantastic space age features of our super I
popular Bearcat® 210, but now we’ve added:

50 synthesized crystalless channels I
User selectable scanning speeds

Priority channel

Digital time clock—accurate to seconds
Automatic or user controlled squelch
Search Direction—Search “up” or “down”
for quicker return to desired frequencies
Transmission activity counter—tells you
how busy each frequency has been

Search & Store—Will find and “remember”
up to 64 active frequencies for later recall I
Direct channel select—Advance directly to a
channel without stepping through interim channels I
Non volatile memory—No batteries required to
retain memory, even when scanneris unplugged I
Auxiliary—On/Off control of equipment (tape
deck, alarms, lights, etc.) when transmissions I

occur on programmed channels
I To reserve your space-age Bearcat® 250 and I
receive your order priority number for spring-
I summer delivery. send $389.00 plus $5.00for U.S.
U.P.S. shipping. Foreign orders invited at slightly
I higher cost. Visa and Master Charge card holders I
may call toll free 800-521-4414 to order. Outside I
I the U.S. and Michigan dial 313-994-4441. To
order by mail or for a free catalog completely
Idescribing the fantastic crystalless Bearcat® 250
write: COMMUNICATIONS ELECTRONICS, Box I
I 1002—Dept.5,Ann Arbor, Michigan 48106 U.S.A.

L
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er stores. The UVS-11E holds up to four
chips in a conductive foam base, and
supports the chips at 1" from the UV
lamp. Up to four chips can be erased in
20 minutes. The holding tray absorbs all
UV while transmitting visible light. (The
UV lamp will not operate unless seated
within the holding tray. When the lamp is
lifted from the tray, it goes off.)

Cabinets. Its one thing to build a new
keyboard, a TVT, or a complete system,
but locating a decent cabinet is some-
thing else.

If packaging has been a problem. con-
tact Custom Electronics Industries, 609
Route 109, West Babylon, NY 11704
(Tel: 516-884-2121). This firm makes a
variety of high-impact plastic enclosures
for a variety of computer items. Prices
range from $39.95 for a TVT cabinet and
up depending on size. Cabinets are
available painted or unpainted.

New 1/0 Port. According to Vector
Graphics Inc., 790 Hampshire Rd., A-B,
Westlake Village, CA 91361 (Tel:
805-497-6853), its Bit Streamer /O
S-100 board ($155 kit, $195 assem-
bled), available through most computer
stores, combines two parallel, and one
serial 170 port with an 8251 programma-
ble UART. One parallel port can also be
used as a keyboard input port. Without
changes to the pre-jumpered options,
the board can also operate as an
RS-232 serial port.

Ham/Computer Terminal. Xitex
Corp., POB 20887, Dallas, TX 75220
(Tel: 214-620-2993), is marketing its
SCT-100 low-cost S-100 plug-in video
terminal. Using the Mostek 3870, the
board produces 64 characters and 16
lines of 5x8 dot matrix characters and
has a 128-character set including upper
and lower case, numerics, Greek, com-
mon symbols, and special graphic sym-
bols. The board can use either ASCII
(110/300 baud) or baudot (45/72 baud).
Full cursor control is provided. Both 20-
and 60-mA serial loops are provided, as
is RS-232. All loops are opto-isolated.
Having both ASCH and baudot, the
board can be used for ham FSK as well
as computer applications. Three ver-
sions are available: SCT-100A is as-
sembled and tested for $185; SCT-100K
is a kit for $155; and SCT-100P is a par-
tial kit that includes the 3870, character
generator ROM, crystal, pc board, and
complete documentation at a price of
$85. The documentation package
(SCT-100D) is available for $3. &

WWW akherieaniadiahistary com

Choose from over 75 of the top-name
brands in Hi-Fi equipment and acces-
sories, plus the latest in records and
tapes - all at incredibly discounted
prices!

¢ VISA ¢« MASTERCHARGE

Toll Free Ordering 1-800-638-3920
We give quotes by Phone

I Send for our Free Catalog and compare
! our Selection and Prices.
1 PEG78

I Name

|

| City
!

| State

[}
1
[}
1
| 1
1 Addr i
]
1
1
I

STEREO DISCOUNTERN

6730 Santa Barbara Court « Baito.,, Md. 21227
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5 GREAT Mew Books on Microprocessors!
BEGINNER'S GUIDE TO MICROPROCESSORS

o Everyttung you need to know to get started with micro-
processors and personal computers. from the very
basics to their internal archstecture. from program-
ming to interfacing with the outside world inctuding
how to select your own computer system Assumes
absolutely no prior knowledge of the subject Includes a
point-by-point companson of the Motorola 6800 and
: the Intet 8080 chips 182 p 106 ili.
3 Paper $5.95; Hardbound $8.85 Order No. 995

51 PRACTICAL PROGRAMS .AND GAMES IN BASIC

i 57 of the hardest working most enjoyable BASIC prog-
rams you've ever S€Em everything from space war
games to blackjack. from craps to | Ching. from anth-
metic progression to statistical permutations to one-
arm bandits' It's an easy-to-use manual that gives you
57 titferent Simplhified BASIC programs  You can pro-
4 gram your minibrain for all kinds of fun and games or
for flgunng compound interest calcu!atmgdepreuatlon etc 210p .64l
Paper $1.95: Hardbound $10.95 Order No. 1000
MICROPROGRAMMING FOR COMPUTER HOBBYISTS i
[y [\ 0 que programming manual that takes you nght
B imnet M from the very basics up to state-of-the-art capabilities
with enough detail on intermediate and advanced
techmgues of programming and data structunng to
satisfy a working professional programmer Anyone. no
matter how inexperienced can easily follow 1t Covers
stacks queues deques. strings trees graphs nght
1 up through the most supercomplex multiple-linked chains 378p . 21l
1 Paper $8.95; Hardbound $12.95 Order No. 952
1 MINIPROCESSORS: FROM CALCULATORS TO COMPUTERS
o e The computer hobbyist s machtne-fanguage hybnd
calcutator/computer book shows you how to use.
build, design. repair. troubleshoot program and cus-
tomize your own calculators' Bridges the gap between
calculator and computer technology: shows you how to
start with a few easy-to-obtamn calculator chips and
gradually construct any kind of superbrained.
specialized calculator you want 192 p 67 ilf
Paper $5.95; Hardbound $9.95
THE “COMPULATOR" BOOK

B Animagimative new project book that shows you how to

mate the COMPuter with the calcULATOR to build.
design, and customize calculators for ail kinds of
“brainwork —counting  stonng data. measuring
times dialing phones generating random numbers
even tying one to a Teletype for a tape-controtled
calculator with virtually an infinite memory plus how
to build displays several feet high Includes full-size pnnted-circuit
layouts to make your own PC boards! 322 p. 224 ll
Paper $7.95; Hardbound $10.95 Order No. 975
SEND ND MONEY! We'll invoice you on 10-OAY FREE TRIAL Chp
| entire ad to order. 100% guaranteed or your money refunded

i TAB BOOKS it i

DEPT PE-68
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Order No. 971

BLUE RIDGE SUMMIT. PA 17214
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Software
Sources ==

6800 High-Speed Cassette Save/
Load Program. Designed for the
SWTPC M68 computer and AC-30 cassette
interface, WHIZ can save and load programs

speed, using ordinary cassette recorders.
The program has a built-in relocator, and al-
lows the user to specify the start, end and
program-start addresses for a dump. When
loading, WHIZ will produce an "OK” mes-
sage and display the last address referenced
on tape and the PC start address. Other
hardware requirements include a terminal
with control-character decoding. WHIZ re-
sides in about 1k, and is supplied on KC cas-
sette with origin 1000h, for $15.95, or on
Smoke Signal Broadcasting BFD-68-format
diskette for $20.95. Write: Shifting Sands Mi-
crocomputer Products Corp., Box 441, Fair-
born, OH 45324.

Micro “APL” for 8080. 8k EMPL is a
micro APL for 8080 based computers, using
ASCII-character adaptations of the APL sym-
bols and operators. EMPL has numeric and
character vectors (one-dimensional arrays),
user-defined functions, 22 primitive functions,
9 system commands, and many other special
operators and characters. Typical operators

at 9X MIKBUG speed, or 3X binary-format

CALIFORNIA

Byte Shop #1

1063 West ElI Camino Real
Mountain View, California 94040
(415) 969-5464

Rainbow Computing, Inc.
10723 White Oak Avenue
Granada Hills, California 91344
(213) 360-2171

GEORGIA

Datamart, Inc.

3001 North Fulton Drive, NE
Atlanta, Georgia 30305
(404) 266-0336

ILLINOIS

American Microprocessors
Equipment and Supply Corp.
At the Chicagoland Airport
20 North Milwaukee Avenue
Half Day, lllinois 60069
(312) 634-0076

INDIANA

| Audio Specialists
415 North Michigan Street
South Bend, Indiana 46601
(219) 234-5001

MICHIGAN

The Computer Mart

1800 West 14 Mile Road
Royal Oak, Michigan 48073
(313) 576-0900

United Microsystems Corp.
2601 South State Street
Ann Arbor, Michigan 48104
(313) 668-6806

NEW JERSEY

Computer Mart of New Jersey
501 Route 27

Iselin, New Jersey 08830
(201) 283-0600

CONMPUTER RETAIL STORES

NEW YORK

Byte Shop of New York

130 East 40th Street
Corner of Lexington Avenue
New York, New York 10016
(212) 889-4204

Readout Computer Stores
6 Winspear Avenue
Buffalo, New York 14214
(716) 835-7750

PENNSYLVANIA

Personal Computer Corp.

Frazer Mall

Lancaster Avenue and Route 352
Frazer, Pennsylvania 19355
(215) 647-8463

TEXAS

Compushop

13933 North Central Expressway
Dallas, Texas 75243

(214) 234-3412

KA Electronics Sales
1220 Majesty Drive
Dallas, Texas 75247
(214) 634-7870

VIRGINIA

Computer Systems Store

1984 Chain Bridge Road

McLean (Tysons Corner), Va. 22101
(703) 821-8333

The Computer Hardware Store, Inc.
818 Franklin Street

Alexandria, Virginia 22314

(703) 548-8085

The Computer Workshop of
Northern Virginia

5240 Port Royal Road #203
Springfield, Virginia 22151
(703) 321-9047

Dealers: For information about how to have your store listed in THE MICROCOMPUTER MART, ‘
i please contact: POPULAR ELECTRONICS, One Park Ave., New York, N.Y. 10016 « (212) 725-3568.
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and commands include: logical and arithme-
tic functions, catenation, string, literal-text,
branch, absolute, random, and many others.
The program itself resides in the first 5.6k
bytes of memory, but requires a minimum of
8k total RAM. Double-precision integer arith-
metic, with a range of +32767 is used. EMPL
is available on Tarbell cassette for $10 (NJ
residents add 5% tax), including user’'s man-
ual, from Erik T. Mueller, Britten House, Roo-
sevelt, NJ 08555; and from Tarbell Electron-
ics, 20620 S. Leapwood Ave., Suite P, Car-
son, CA 90746, for $15 (California residents
add 6% tax). Also available for $20 on paper
tape, North Star disk, CUTS cassette or MITS
cassette from supplier.

6800 Math Package. A math package
with 12-digit accuracy up to the value
549,755,813,887, and with 11-digit accuracy
for higher values, is available for the SWTPC
6800 computer. Calculations are floating-
point, with 5-byte mantissas plus 1-byte ex-
ponent, a 25% saving in storage over BASIC,
with higher accuracy. The package also sup-
ports Fortran-type formatting of floating-point
and integer specifications in both read and
write. The package includes binary-to-ASCl!
conversion routines. Updates will be sent to
all original purchasers for the cost of postage
and disk or tape. If the customer supplies his
own disk or tape, the charge will be $1.00.
Cost of the math package is $107.50 in
Smoke Signal Broadcasting disk, or $103.00
on KC-standard, 300-baud cassette. Write:
AAA Chicago Computer Center, 30072 W.
Waveland Ave., Chicago, IL 60618, or par-
ticipating dealers.

6502 Resident Assembler and
Editor. The ASM65 resident assembler
and Mini-Editor for 6502 systems are de-
signed to work together, and can produce ob-
ject paper tapes as well as listings. Both are
available in KIM or TIM format; addressing for
the ASM65 is 1000-1FA6 (TIM) or 2000-
2FBD (KIM); for the mini-editor it's 2600~
297F and 3600-3997F for the TIM and KIM
versions respectively. The ASM65 on hex
dump or paper tape is $13; the manual is $5,
and a cross-assembly listing is $28. Prices
for the Mini-Editor are $4.00 for the hex dump
or binary paper tape, $2.50 for the manual,
and $7.50 for the listing. All prices are post-
paid, first class. A catalog of other programs
is $1.00. Write: The 6502 Program Ex-
change, 2920 Moana, Reno, NV 89509.

8080 Multitasking Scheduler.
MTS/80 is a real-time multitasking scheduler
for Intel SBC 80/10 single-board computers.
It features relocatable binary libraries, includ-
ing 1/0 drivers and system utilities; source
code. and manuals. On MDS-800-compatible
fioppy discs, MTS/80 is $995. If purchased
separately, the user's manual is $25, and the
System Generation Procedure and 1/0 Driver
Implementation Manuals are $10 each.
Write: Resource Control, 2701 152nd Ave.
NE, Redmond, WA 98052.

13
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FSAVE!]

MONEY © TIME o FREIGHT

QUALITY STEREO EQUIPMENT
AT LOWEST PRICES

YOUR REQUEST FOR QUOTA.
TION RETURNED SAME DAY

FACTORY SEALED CARTONS—

fﬂiil-

Electronics Library

Jronly $35
Don Lancaster’s ingenius design
provides software controllable options

CUARANTEED AND
ﬁ SAVE ON NAME BRANDS LIKE
PIONEER

INSURED

SANSUI

including: KENWOOD DYNACO
« Scrolling - Full performance cursor SHURE SONY
+Over 2K on-screen characters MARANTZ KOSS

with only 3MHz bandwidth
» Variety of line/character formats
including 16/32, 16/64 ....
«scc€ven 32/64
+ User selectable line lengths

BUY

() Send instruction manual for the TVT-6 Kit
with full operational details. $1 enclosed.

P Name: -

AND MORE THAN 50 OTHERS
THE MODERN WAY
BY MAIL —FROM

illinols audio

Address: _ . :
city: St - 2P 12 East Delaware
H I Chicago, lllinois 60611

A

* ELECTRONICS. INC. .
S DEPT. 6 P 1020 W. WILSHIRE BLVD.. OKLAHOMA CITY, OK 73116 °

312-664-0020
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The leading magazine_
in the personal W‘
computer field i

BYTE is the magazine for the creative home computer
experimenter. BYTE tells you everything you want to
know about personal computers, including how to con-
struct and program your own system.

Home computers are now practical and affordable. Low
cost peripherals have resulted in more hardware and soft-
ware, more applications than you could imagine. BYTE
brings it all to you. Every issue filled with stimulating. timely
articles by professionals. computer scientists and serious
amateurs.

Fill in the coupon today. Read your first copy of BYTE; if it's
everything you expected. honor our invoice. If it isn't. just
write “CANCEL" across the invoice and mail back. You won't
be billed. and the copy is yours.
Allow 6 to 8 weeks for processing.

©gy1E Publications. Inc. 1978
BYTE Subscription Dept. o P.O. Box 590
PLEASE ENTER MY SUBSCRIPTION FOR
[ One year $15 (12 issues} Two years $27
[0 Check enclosed (entitles you to 13 issues for pnce of 12)
O Bin VisaBankAmericard O Bl Master Charge

CardNumber LLLL L 4L L L1 L1}

O Bill me

FOREIGN RATES (Please remit n 1J S Funds)
LJ Canada or Mexico $17 50 — One year
] Europe $25 — One year (Arr delivered)

3 All other countries except above $25 — One year {Surface delivery)
Air delivery available on request

O Two years $32

e Martinsville. NJ 08836 B U'[

[0 Three years $39

Expiration Date

Signature Name (please print)
Address
City State/Country Code

O Three years $46 50

The Small Systems Journal

7368
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IC TIMER COOKBOOK
By Walter G. Jung

As cookbooks go, this one has few specific
recipes, but a great deal of basic information
to help the reader cook up projects of his
own. About one-fourth of the book is devoted
to RC timer basics, and IC timer types, in-
cluding precision and programmable varie-
ties. But most of the book is devoted to circuit
ideas and building blocks from which the
reader can develop a far wider range of pro-
jects than a book this size could otherwise
contain. Four data-packed appendices in-

| clude manufacturers’ data sheets and a thor-
ough bibliography of IC timer design ideas.

Published by Howard W. Sams & Co., Inc.,
4300 West 62nd St.. Indianapolis, IN 46268.
287 pages. $9.95 soft cover.

THE POCKET CALCULATOR
GAME BOOK #2
by Edwin Schiossberg
and John Brockman

Divided into games for one, two, three or
more players, this book presents 50 games of
mathematics and strategy, many of which will
sharpen players’ arithmetic abilities. All
games are thoroughly explained, with exam-
ples of typical game runs that can be used
with simple “four-banger” calculators.
Published by William Morrow & Company,
inc., 105 Madison Ave., New York, NY
10016. 203 pages. $6.95 hard cover, $3.95
soft cover.

ELECTRONIC TROUBLESHOOTING,
SECOND EDITION
by Clyde N. Herrick

Name a piece of electronic gear in your
home, and there's an excelient chance it's
covered here. After a brief, but thorough sur-
vey of troubleshooting procedures, tools and
instruments, the author devotes lengthy
chapters to the troubleshooting of specific
types of equipment. These include: radio re-
ceivers, stereo ampilifiers and tuners, tape re-
corders, black and white and color TV, TV
cameras and video tape recorders, ham and
CB radios, electronic organs, computers,
MATV and CATV. marine electronics, and
troubleshooting of test instruments them-
selves. There are copious sample schemat-
ics and iflustrations, including color photo-

| graphs of color bar displays.

Published by Reston Publishing Co., Inc.,
Reston, VA 22090. 348 pages. $16.95. Hard
cover.

POPULAR ELECTRONICS
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1-800-527-2304 = o
iD UT Use Our Toll Free Watts Line
For Master Charge and BankAmericard Orders

Jumbo LED Car Clock Kit MUSICAL HORN TELEPHONE RELAY

FEATURES wq‘ One tune supplied with each kit Additional tunes — $6.95

Bowmar Jumbo 5 inch LED array each Special tunes available Standard tunes now available. —

MOSTEK — 50250 — Super ciock chip hV:' M Dixie — Eyes of Texas -- On Wisconsin — Yankee Doodle Assembled & TeSted $29'95
.

On board precision crystal Lime base X Dandy — Notre Dame — Pink Panther — Aggie War Song — =
1p2 7r 24 hour Real Time format Anchors Away — Never on Sunday — Yellow Rose of Texas — | Automatically Starts & Stops Tape Recorders
erfect tor cars, boats, vans, elc S Deep in the Heart of Texas — Boomer Sooner — Bridge over S A
urreplitious interception of telephone conversation Is a
PC board and all parts {less case) inc 3! River Kwai Special Design Assembled violatron of Federal LP d this dp ice IC ‘; int 'd dt
Alarm oplion — $1 50 $16 95 CAR & BOAT KIT HOME KIT Case $3.50 & Tested aw and this device s not intended for
AC XFMR — $1.50 34.95 29.95 Add $10.00] such use.

6 DIGIT ALARM CLOCK KIT - ) NEW IMPROVED 12V 1 AMP POWER SUPPLY

Y ) UNSCRAMBLER! INPUT VOLTAGE 25V MAX. OUTPUT CUR-
N 3, $25.00 RENT 1 AMP. MAX. LOAD REGULATION

50250 super clock chip. single | C. segment 5 |
driver. SCR digit drivers. Kit includes ail ne- e Punched and Printed Case ??S‘NV' 88{;},” XﬁLTégﬁsz"sL'QELREEAURLT%

Cessary parts {except case). Ximr optional PIgS into aarphons o externat  + Eesily funed EXCEPT ~FOR ~ LINE CORD AND TRANS.
. speaker of any Scanner or Monit * Full insiuction inclu .
AC XFMR — $1.50 Case $3.50 $12 95 Gg:;-mn; o unscramble I.:'y . Uym.a’n\:-:::u"m: g-:uvd FOR ONLY $4.50
. g . 1085 cal) y

+ One Hour Assembly

7400 TTL DIGITAL CIRCUITS LINEARS MICROPROCESSOR | CLOCK & COUNTER CHIPS
il e —— SUPPORT CHIPS |\ cocns

;;;; y 3 : ;ﬂg? Ditfecential Comparators MK50380 Aiarm Chip
7428 s 3 Dual Difterential Comp 8212- I/O port 3.50 | FCM7010 Direct Drive Clock Chip
7450 p Halt Adder 2% 1814 —pPiC 12,95 MK5005 4 Oigit Counter w/Latch
7451 Stereo Pre-Amp by Farrchild 2/:! 8216 — Non Invert Bus 4,95 MK5002 4 Digit Counter
7453 4 0 Operational Amplitier 8224 — Clock Gen MK50395 € Digit UP’ Down Counter
7460 - 7 Operationai Ampiitier b 8226 — (nvert Bus : MK50397 6 Digit Elapsed Timer
7470 2 41C g Operational Ampiihier 95 PO for Z—80 SATKSgg; (C:::cné::ovwcr;wqp w!Specs
e e crC oz s N RS
: 2 5 8228 Sys. Controlier H USE # r |. IC
7 Yoltage Comparator 8251 Prog. comm. interface
: s egﬁ'az‘;°é‘;’“;$‘;"'o"," 69, |8255 Prog. perp. interface 7900 101100 prease specity 747 CRYSTALS
74194 Quad Operationai Amplitie: 8820 Dual Line Recr. 7404 ! that you 1338 00 KH: $1 50
8830 Dual Line Dr 7408 101 OO
74195 gual Pw=amolier 7420 10100 are ordering 74153 357945 125
9316 8¢ Quad Op-Amplifier 2513 Char. Gen
9601 3131 Operalional Amplifier 8838 Quad Bus. Recvr. House Number TTL
4 9L04 35 Operalional Amplifier 74L8138N — 1/8 decoder
7489 1 74155 89 Quad Time: 8T97-Hex Tri-State Buffer TRANSISTORS
INTERSIL DUAL TRANSISTORS
Originally Cost §3, each

iimey 1488/1489 RS232
740500 741847 7408136 37 Dual Op-Ampltier Simlilar 10 2N913

Dual Timer TR16028
74LS00 LOW POWER SCHOTTKY Tone Decoder TR1863 Uart
741502 741851 7aL$138 71 Quad Segment Driver P R OM S 2 Par Pack 2181

Hex Digit Driver
741803 740854 7415139 71 I Ampghhel GENERAL PURPOSE POWER TRAN

a
I4L S04 ;:tg?g ;:tg:s? ! ?g N Voirage Cont Osc 17024 - 1K - 1.5us 3.950r 10/35 N 2905 PNP 115 W 200V NPN 95
740574 7415153 2708 - 8K Intel - 450ns 14.95 2N 1904 NPN ' TIP29 ([EP967I NP~ 4'§)
740876 7415155 5204 - 4K 795 2N 3906 PNP 6 TIP30EP9291 PNP 4 §1

748158 TTL SPECIALI 825129 — 1K 2.50 2N 3392 Pre-amg Wyvc Leals NP 5 $1

7405157 2708S - 8K signetics 850ns  9.95 Pl ol e 7o o

;:tglg 9002/7400 10/1 00 3 2222 %P Th 2021 By RCa

7415161 90037410 %0 s 03" 2907 oNP FETTIS75 HOUSE »

7408162 900417420 \ D'ODE S

7408183 2008 ;agg e ¥ VOLTAGE REGULATORS
30091 7440 IN 4002 1 Amp 100 PIV  40/51 T5Pos Sviamp % 7iaPes 18V1AmD 99

9016/7404 00 2 IN 4004 1 Amp 400V 15/81 Pos 1TAmp 99 7824Pos 24V1Amp 99

50474109 3 000 5 IN4007 1 Amp 1000v  10/31 vl Maiany 103 [aosnesh ol mog o

%9

Features: Litronix dual 1/2'" displays. Mostek

-
ww S
8

SRERERBRES

soc*g % C‘(g
70“" ps€0
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o
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o

22R88S
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O

9300/74195 3 7812Pos 12V 1 Amp 7912Neg 12V 1 Amp 110
GERMANIUM .DIODES 7815Pos 15V 1 Amp 7H5Neg 15V 1 Amp 1 10

IN 54A $8/31 723 VOLTAGE REGULATORS

74LS|£}J 74L8191 IT T LED DR'VER S IN 270 10/%t Output voltages variable trom 2 volts to 37 volis

7418257 A very versatile and popular device —14PIN DIP
ZENER DIODES =

CMOS farsdl 8::%?53 o> g2 e\ IN 746 3.3v 400M 4/%1 MOTOROLA VOLTAGE REGULATOR
CD4g17 CDa040 CDa071 1TY 503 Quad Seg Dr 3¢ IN 752 .6V 400M 4/%1 MC1469R TO-66 9iead package tor 3 1o 30V out-
Coa018 C04041 EDa0 ITT 506 Hex Digil Dr 03" IN 1958 8.2V 400M puls Provides 600 MA direct output or more by
CDa019 D507 1TY 5088 Digil Or ag V¢ IN 5259 39v 500M usIng an exlernal power transistor Reguiar cata-
ITT 5098 Seg Dr :{ IN 5271 100V 500M log price — 84 D0 each! With specs  $1.95 sach

g
o] RS R IR IN 5280 180V 500M 10781 TO -5 HEATSINKS

D456 HOUSE # ZENER Similar to Thermalloy 2205G
CDeszg 4.7V 500 MW 10/$1 Finned with insert. 5/$1.

/ 9. v 500 MW 10731
Vo @ FAIRCHILD RTL's 10V 1 Watt 8/31 TO -5 HEATSINKS

EDi0D Frcos, 15V 500 Mw 10/31 STANDARD SLIP - ON 6/%1.
. Z2vEs st 6/31 HEAT3INKS FOR VOLTAGE
SOC K E T S The most popular digital IC's ever SWITCHING DIODES REGULATORS

Produced. Very hard to find! IN 4148/IN914 L ds 20/%1 g
D gnntomeone 2 wgeeiowpoie 2 fUL9I4  DUAL 2INPUTNOR 99l N 4148/INo14 coriemae® 40741 | Btack 3"°dF"zédT*g‘g5‘6"‘é:‘sesU shaped.

18P Low Protie 22 8P Low Protie B9 UL923  JKFLIPFLOP  $1.19] |N 4148/IN914 PC Leads 100/$2 4 FOR $1.00

« 16 PinLow Profile 26 « 40P~ Lonprotie 89
Bowmar 4 Digit LED Readout Array
Full 72" Litronix Jumbo Dual o "SAF:L‘E\C%!,IQRSRAM . BRIDGE RAMS
B D isplays R W gwemciee o RECTIFIERS | £ici203
4 JUMBO .50 DIGITS ON ONE STICK! 500MFD 35V 581 330MFD 50V PC Leads 2114 — 4K
WITH COLONS & AM/PM INDICATOR O B wieh o Ueacs e s O PR
$3.95 COMPUTER GRADE 1W0WAmp 50V 125 R
DL 722 . CC DL 728 - C C 1,900MFD 35WVDC {(Mini} 3152 25 Amp S0V 139 745 200 . 256

8 00OMFD 15WVDC 95 1!
DL7218C.A DL727-C.A. 33.000MFD 40WVDC 5400 Each

99c $1.29 IMFD 20AVDE BC Leads 1551 6BPF sov A MC = 60 Hz. Crystal Time Base

47MFD 10WVDC PC Leads
UNMARKED R gggﬁg%vowzoc Lead |§§i igggg for D|g|ta| C'OCkS
$4.50

330PF
1702A EPROMS 0 R e cens o s Buy 2 for $8
60 Hz output with accurac.y comparable to a digital

3.50 Ea. or 10/$32.00 * * JOYSTICKS* *x | MICRO-DIP $1.95 e
LlMITED SUPPLY FOUR 100 K-OHMS | New — Series 2300 Directly interiaces with all MOS clock chips

The World's Smaltest Super low power consumption {1 5 ma type }

|MSA| SPEC'AL. POTS P 4 Coded BCD Dual-1n-Line Uses latest MOS 17 stage divider IC

- Switch! PC Mount Eliminales forever the problem of AC line glitches

s_ 100 ConnectOr Ideal for " 2300 02G BOD 1-2-48 Perfect for cars, boats, campers. or even tor portable

clocks at ham field days
electronic ~( - g 2300 12G BCD 1-2-4-8 Smail size. can be used in existing enciosures
$3.95 Ea. games . rsimen

KIT INCLUDES CAYSTAL. DIVIDER IC, P C BOARD
PLUS ALL NECESSARY PARTS & SPECS

(Ali prices subject to change
HD iD without prior notice.) Money back guarantee. NO COD'S Texas residents add 5% sales tax Add 5% of order for-
P.0O. BOX 38323D postage and handling Orders under $15.00 add 75 cents. Foreign orders add 20% for postage

DALLAS, TEXAS 75238 For your convenience. call your Bank Americard or Master Charge orders in on our Toll Free
U T AN EMPIRE IND. CO Watts Line. 1-800-527-2304. Texas residents call collect: 1-214-271-8423
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Radio Shack: No. 1 Parts Place

Buy Off-the-Shelf! Low Prices! Huge Selection!

Top-quality devices, fully functional, carefully inspected. Guaranteed to turer’s quality control procedures. These are not rejects, not fallouts, not
meet all specifications, both electrically and mechanically. All are made seconds. In fact, there are none better on the market! Always count on
by well-known American manufacturers, and all have to pass manufac- Radio Shack for the finest quality electronic parts.

Linear ICs Wire Wrappmg Accessorles

By National Semiconductor NEw 19 8
and Motorola — first quality g
~ Type Cat. No ONLY Edltlon

301CN 276017 49¢
324N 2761711 149
339N 2761712 1.49
386CN 276-1731 99¢
555CN 2761723 79¢
sa6CN 2761728 1.38
566CN 276-1724 169
567CN 276-1721 1.99 ]
;f?gm g;gég;o ggg IC Socket Wrapping Tool Stnps and wraps 30-gauge
g 2761570 95
741H 276-010 49¢ i) ] wire. 2 )
14-Pin Wire Wrapping Sockets. 276-1993 2129
3900N 2761713 99¢ s
i 16-Pin Wire Wrapping Sockets. 276-1994 211.39
gg??m g;g”mg 199€ 7 Bo"us OFFER DIP Header. 16 pins. 276-1980 1.29
1558CN L o 0 Red 3092 Kynar® wire 278501 199
3240 Sueten 19¢ Only 99¢ 50 White 30-ga. Kynar Wire 278-502 199
540 Saw o 50° Blue 30-ga. Kynar Wire. 278-503 199
7805 276-1770 1.29 With Any $5 5
781 1771 : =
7018 el 13 ) Parts Purchase Trim Multi-Purpose Cabinets
1 L T
i 1
Computer S :

Chips =

4L - REGULARLY $1.95. Archer® Semiconductor =S T
TR Reference and Application Handbook. Com- ﬁ
g plete specs and application data on every 4] g -
Prime Devices Archer semiconductor — display devices, too! = %
46,000 cross-reference/substitution listings N, SALE
8080A Microprocessor. 8-bit. NMOS plus glossary of words, symbols, abbreviations. & Compact. Makes even your small projects look professional.
276-2510 Reg. 17 95 Sale 12.95 276-4002 . . With Any $5 Parts Purchase, Only 99¢ 5%x9x474" 270-281 10.95

2102 1K Static RAM. Under 450 n
276-250 2,49 Ea. or 8/14 95

TTL and W
CMOS Logic ICs @
Full-Spec Devices [Fy®
pirectrom i h #

National Semiconductor

8 Low-Pratile. Slim- de5|gn — only 57x1 13/sx3‘/z

Offer uood at participating Radio Shack stores and dealers 270-282. Reg. 14.95 . ... Sale 12.95

LED Digital Displays IC Accessories

<

il ®

Digits SIZE Drive Cat No.  Reg. SALE  Digits Size Me- Cat_No Reg ALE
i Cat No SRY 1 06  Anod 276056 299  2.29 s 1 03 Anod 2761210 4699 4/5.49 B DIP Switch. F%’ changing D”:S;;
=00 T el 41 06 Cath  276-066 299 229 ©1 03 Cath 2761211 4699 4/549 logic states. 275-1301
7402 2761811 39¢ B (O3 Ancdh go76isal 99 A9 €4 05 Anod  276-1200 695 599 [ Right-Angle 16-Pin Socket.
A0 2iogom 3 @1 03 Cainh 276062 199 149 4 05 Cath. 2761202 635 589 276-1985 .. . 1.49
7406 2761821 a9¢
7410 276-1807 33¢ I T " 7
13 are1ais 75¢ MA1003 Automotive Archer® Project-Boards — Predrilled PCB’s
-1
7427 276-1823 49¢ Clock Module ™ i
7432 276-1824 a9¢ —— priaceti$ |
7441 276-1804 99¢ l - :
7447 276-1805 99¢ t | Ie g
748 276-1816 99¢
7451 276.1825 39¢ - &
7473 276-1803 49¢ ey | &
7474 276-1818 49¢ | L___, i
7475 276-1806 79¢ 1M X W -5
7476 2761813 59¢ 1 i 1 -
7485 276-1826 119
7486 276-1827 49¢ SALE 4 ”Ew
7490 276-1808 79¢
7492 276-1819 69¢ Time Base Generator. Built-in 10 MHz xtal or 5V. 3-Amp Power Supply. Metered output
Laied 2751817 2 ext input Decade selector, switch TTL out-  current. foldback limiting. Remote sensing
Zands)  joregass g Just add switches and install! 12-hour readout. | put. Requires 5VDC. Reg. $5.99 For all 5V TTL projects
74150 276-1829 1.39 3
74184 5761834 129 0.3" digits. +0.5 sec /day accuracy 12vDC. 277-115 (PCB less parts} Sale 4.99 277-119 (PCB less parts} 7.95
74192 276-1831 1.19 277-1003. Reg. 24.95 .. ..Sale 19.95 Shown Built with Recommended Parts and Cases
74193 276-1820 119
74194 276-1832 119 3 A
74196 276-1833 1.29 Full-Wave Mike 35VDC
74C00  276:2301  SALE 29¢ Bridge Redctifi 2-Foot
e Greewcs  saie ase g il Elgmgntg ini Test Cli Electrolytic Pak
7aC06 2762303  SALE 29¢ Mini Test Clips y
74C08 276-2106 SALE 29¢
74C74 276-2310 SALE 49¢ — =
74C76 276-2312 SALE 49¢ - -
74C90 276-2315 SALE 89¢ 7
7aC192  276-2321 SALE 1.00 Y
74C193  276-2322 SALE 1.00
4001 216-240° 49¢ &
4011 76-2411 49¢ ’
013 276-2413 89¢ , e ) =
:017 276-2417 1.49 ”E ‘ Dynamic. Tiny yet delivers - _=
4020 276-2420 149 (A 1-Amp, 50 PIV. Mini DIP fits | 80-10,000 Hz response. -65 M
020 Ay a3 PCB or 8 and 14-pin sockets. |dB 200 ohms. ¥%x7s"
o ] o 2761161 .. 69¢ | 270-093 .1.69| Red. Reg. 1.99
451 276-2447 1.69  6-Amp, 50 PIV. Heavy duty |Hi-Z Crystal. 50- 8000 Hz re- | 278-1158 .. Sale 1.49 | pPackage of 10 with two of each
4518 276-2490 1549 leads. heat sink rmg hole. sponse. 55 dB. 1%x1%" Black. Reg. 1.99 value. 4.7. 10. 25. 50 and 100 uF
276-1180 . ... 1.98 }270-095 ... ... 139] 278-1159 .. Sale 1.49 | PC mounting. 272-1035 ... .. 2.99
WHY WAIT FOR MAIL ORDER DELIVERY? ®
IN STOCK NOW AT OUR STORE NEAR YOU! bo Lo | (o] e |
Prices may vary at individual stores and dealers A DIVISION OF TANDY CORPORATION « FORT WORTH, TEXAS 76102
OVER 6000 LOCATIONS IN NINE COUNTRIES
116 POPULAR ELECTRONICS
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¥ -
3 oy 1 L'} r.” g
|5 AN - N
it L J [ i
J CORPORATION : o
Quality Electronic Components OTA R 5 8-681-66 —
Ve OR 0 D 1.C.'S & RESISTORS e TRANSISTORS ¢ CAPACITORS » DIODES o 1.C. SOCKETS & PINS o SWITCHES
CLOCK MODULES « OPTOELECTRONICS « BREADBOADING & TESTING DEVICES ¢ DRAFTING SUPPLIES
) D AR 5D .
- _— DATABOOKS ¢ HEAT SINKS ¢ WIRE ¢ TOOLS... AND MORE... WRITE FOR FREE CATALOG......
78000 | a5y B I he N IBBLER
L0 217400 B) ACOON 25 7353 &
&) 71 (al) 78] recon s 15454 o1
nay 21 [paisoy 28| racoan 7] 13490 ] .
B ool i w4 A MICROCOMPUTER AT A MICROPRICE!
el i il [
I O L I 4
n ! INALLY WANDSCTURTD LECTRONIC 0RGAN THESE AP
i B Bl e o . FEATURES: R s SPUCK. St oo . ests . STAOARD
a0 5 |740s1 SV o remeee LN W TRDL "t AN B IMPL< INSTALLED FOP HORE ONVINTIQNAL
7416 712 % LPolArae Apvms AP 1k CHABCTERISTCS AR NPLID MPYD.
il B a1 bioon %8 e % " « Assembled and Tested, yet only $149.95 Sy o ot D
72 7 s LF3seN e )
P Tatsh o e 7 ¢ Standard 4.5" by 6.5" card with 72 pin edge connector pattern aweL6es
g 74 N ONTRO)
I I Jecom 138l o . N S ToM N 15 85
o+ g ;:Egg g i:(ggn gg IM3ER  1.00] « Al IC's are socketed for easy maintenance St
¢ MK 180 ATABOOs 592 P NAT SEMI 90108 $4 00
3‘2%2 32 ;:gw g 515325 ?3 sy ¢« Memory expandable to 28K [INEAR DATA Bk 9522 NAT SEMI 90118 34 00
rae 2l 3| jaciom ol iMnome 1o MO DATABR 77 10IT S85P NAT SEMI 00128 §3 00
by 33f7as3 33| 7acison < 00| il 209 . FOWER TRANSISTORS 151, NAT Senr 50138 300
7428 28]740537 3| 5615 § oo immdrees T g * 110 Baud Serial i/O MEMOPY DATA 8h 597 P NAT SEMI 90138 $3.00
;:37 2 mssig ,g 74C154N 2 90] LM320MP 5 1 30 S":?Auuvma"” ;AN'A;‘WI zg;Zg 2: gg
4. 7l 7 . N INTERFA ATABK A1
R o ] RESE U o teiis The NIBBLER 5 Digi-Key < s - * It Speaks Basic Beautifully VOLTAGE REG 85 178P NAT SEMI 90178 300
Pay 3lrasy  Fof 7aCibon 1 e KOS 1 30 ho;h ity d” o J] o UM APRIC B VOL T 4375 NAT SUM 90188 3 00
s 77| o WP 151 30| y computer Based on Notonol Semiconductor . INAPPLIC Bk VOL 2 246P NAT SEMI 50198 34
] Erc Y TiE 1N 118 Misous 181 300 SC MP.II microprocessor  the NIBBLER e, | ® 9K NIBL Basicin ROM and 2K of RAM AUDID HANDBOOK :ﬁpngéﬂnﬁlv o 0% 1560
A I20WP- 181 30) MP MICRO. APP_ HANI
29 Bljass | 7sCisan ool (MITME A 30) 4k NIBL Basic n ROM and 2K of RAM The R . i
P E T ] B I NIBBLER eaures § volts o1+ amp prowding 110t Easily Interfaced with CRT or Teletype
MmN 72
447 70| 741574 9 | 7aC17AN 1 Tl SERSEE o 5o boud serial ASCHL O which s easily interfaced $149.95 3 ot
e ol B |recm T8GR 28wk o 1 o Teletype And ur low prce of | CATALOG NUMBERNIBIND o .o oo B2A 5
RN KT BT Maaw 2790 5149 95 is for an assembled and tested system G DEAEE Collor Write for 7
7450 71| 741583 T4C19SN 1 10| {pm3aaTs 125 Software Hordwore manual included with NIBBLER =
it 7alsss 39 16 ‘ o .$5.00 i
Tae 7 9 o 1280 cuailoble separotely for $5 00 SOFTWARE/HARDW ARE MANUAL MANT.ND. .. the Digi-Key Catalog
70 dof7stsed i no? discountable for Panavise Details
77 0] 1
T Al
IRER ;uszg 1% : ISI570 0 oD = o SOLDERLESS BREADBOARDING
iR i Ll har BB [ Ia. B 1 POWERACE  wiTi POWER FROM AP
T 7ol asios e 6 Ussno 3ec rmmw | meneded mat el byt ‘::31 B o 4
7483 70 74 135010 ) Pl [ e ™ o =
B3 : e e maa | T T e e £y £ ey
[ I q 13510 136010 13000 M O e o Seweicier savor o crrael ave bove o ok R
Tag9 2191 7ab! 8 13310 1360/C 10004 7 omar rvobm v 1 cparoes drec from 11
e L o 8 15510 1360 C 130.00/M [ '0C 10 no womtormes m meacat Our brce hchdes ive puth butfon
i iy : EER R ek
44 % !
793 aafals138 7 1 13510 1360 10.00M | MALOOZA 5 1 12 v P Cock Weshin 10.50
R 72 16 13910 1360 1M | g 1002A SET e s tertamer swires 413,95
J0 0|7y 7 l I 18 1550 /€ 1000 | MATO02C 5 150 2 Has Coo ot *10.50
R P i M7 1613800 1360 1000M | MATOO2C SET s e asences 41398
74100 g3|7asi% 75| s e 4 1302 13606 1200m | MAI003 12 ver corcors et swecoms 51751
SR P A P S R 1306 BAC 1REH [ MAI010A 10 0 17var o 21300 L3
iz aanliee ) Gler ey | 15BN C 13000M | MATOTOA SET motuie w rorstomar & sameses 11645 OWERACE 103 POWERACE 102
g a|ase (oliog  os) ETY ) 1 60.C 10008 | MAIOWOC ' 150 24w ot M 13.00 POWERACE 101,
jaizh sgl7asiss 102f a0, pa| SN i N I MAI010C SET o o Trmtome: & surcms 16450923103 . . . .. $124.96 e 84,95 923102.....$114.95
74128 ‘a8 |7415168 14| a0) 114 ! i
7as; 70|7418169 114 aoty 8 | (VI e 5 Wi POWERACE for fast, salderless circyit hulldmgu ing, Al models il accept ll DIP sizcs —plus
pan g [7a0570 1 7ataost 33| HAIEN 0 00/ 002 o. R i rava wih Tagas 10, 032" diomatar. POWERACE 101 has o voriable 5-15 VDC 600,
T TR (oe] 0% 44 IMao N 30,00/ RN Powe” supol POWERAGE 13 feoures o fxed SVDC 1 amp powersuppy, ond POWERACE 103 hos o fixad
o 8ane %] 0% R masey ggm ;‘I-‘ g powsr sun 0 fixed plus 1SVDC 250 ma power sug fixed - 5vpc - oower su 0 ma)
R e b Gt | -
s b MC302P 1 F
7 4 ;:g;m 1 EOSIRE] B A ELECTROLYTIC &
74155 707818193 1 06| ap33 15 | NESSO! 2 vaLUE RADIAL AXIAL LEADS
74 70| 7415191 3038 350 { NESRSY 47.50v I3 19010 7.65C COOX800K 2
ra1s7 70| 7415195 a3 11| NERSA 1150V o 90:10 7657 PN D APELC G VRTS8 COVIRTRS
7060 4| 7415196 04 NESISN 2 2.2/5v 8 90110 762°C AgC s OF 0
70161 88| 745197 86| apay el 2 33/50v I8 10010 831 e 0 i v; b s0imION
45197 < 1 . -
i Wt Bl sliR ng) oGm0 3 48 e g R e B ;
74164 96| 745240 190 | agan 0| NEXZE 2300 ioney 65710 541/ 10 785/C 0 08" COMICID BASIC T 7
70165 1 75| 741201 190 | aoes  vae| NESA  1ZSR ioigsy 810 saec 1710010 asc | NATOY0 o Siow 70 GtpoN ahD Uit Aumvlsnvms 7
74166 | 26| 745242 170 aoas 2| NEssev 1280 oy 7 812:C 1701 4/ Y <O TO 0 T HLEMENTS 7
74176 18 7acsies 170f S0 Nesery 136 rosov 07510 658C 1500 9.56:C SR S g
74174 * 98| 745242 1.70] 45 y 71 AL 2 v 08 87730 566/ 12 1.00/ 1/C B v
74175 o3| 7ai5267 791 o3y An%e ol 2w 70/10 609 13 1051 41C (o o010 a7t Ccur o516 :
jaze 70| 7428 9l 423 ) 3l 2w 1880 7.29°C 15119710 998/C 3
T gol7asue luoe o w1 sy 1210010 848/ 17 13210 11 221€ YECOLATED PowR SUPRLES 7
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74182 79| 745288 75 403 Pt 1411310 1041 19 1.3 HARDWARE, SCRATCH REISTANT AND EASILY cmNm TRANSISTOR AGDID AMPUITE 7
ra1ss 15| 74580 9| aors dHoIRE 7110 652C 13 1D FLMINATES GLARE 1, Cooxsoor 3
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raisr eel7intat || asm  ina|Darsioeacs o 5oy T3 1080 975/ 18 Td <O ¥ 10 PEOCOLN. WICROCOMPUTERS : f
Tareg vaafashes Al 3% ldduseioac wf 22010V RIS B MITEOCOMPUTER o iEk 58
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For All Customers Except California — CALL OUR TOLL FREE 800-421-6813 Intersil 31/2 DIG IT

s
i - 2N Numbers 2N3706 S .25 2N4427 $1.00 2N5450 S 20
& KIM 1 MICROCOMPUTER 2N508A & 80 2N3707 18 2Nags8 1.00 2N5451 25
H 2NB97 16 2N3708 20 2N4895  3.60 2N5457 60

2N699 8O 2N3709 20 2N4BY6 4.40  2N5458 45
KIM-1 Computer module from MOS Tech-| 2N706 35 2N3710 .20  2N4897 540  2N5484 60 o
U 28711 45 2N3711 .20 2N4BO8 110 2N5490 .70 Y
nology — 1K RAM-2K ROM-—Continuing | 5y7,5 40 2N3713 148 2N4918 60  2NS671 1200 \\\\\\\\N““ R
system executive—Complete audio cassette 2N718A 40 2N3714 160 2N4919 60 2N5672 M.gg H \\
i ;i o 2N918 40 2N3715 164 2N4920 .80 2N5777 . ot
interface—15 bidirectional 1/O lines a 24 key | ;no2g 26 2NIT16 168 2N4921 70 2NS778 55 .4
keyboard and a six digit LED display. 2N930 28 2N372) 20 2N4922 75 ZNSSI; :g Y ;
i 2N1132 .15 2N3724 50 2N4923 70 2N581 i
Documentation—KIM-1 Users Manuai—6500 Hardware Manual and 6500 | ;n3613 32 2N3725 .52 2N4983 110 2N5B18 a0 “ o
Programming Manual. Fully Assembled and Tested . ... .. ..... $245.00| 2ni711 34 2N3731 360 2N49B4 150 2N5819 45
2N1893 36  2N3740 120  2N4987 75  2N5822 58
. 2N2102 40 2N3741 150  2N4983 120 2N5824 25 %
KIM-4 MOTHERBOARD— The KIM-4 Motherhoard is designed to{ sns166 180  sN3771  2.40  2N4989 150  2Nn825 26 i
nterface a single KIM-1 microcomputer with 10 i i 2N2218 28 2N3772 250  2N4991 75 2N5826 30
. - = RS SO X system expansion| 555184 30 2N3773 390  2N4993 180  2NS827 30 7
modules. The motherboard also contains circuitry for buffering all appropri-| 2n2219 2B 2N3789 200  2N4994 30 2N5828 34
t i + i 2N2219A 40  2N3790 180  2N5038 560  2NS828A 40
ate st'em address, data, and control lines. A +5v requlator is included to| S¥22°% 3L i dms  INeom| aisg] aneooo iso
provide power for the KIM-1 module from the system 8-10v DC unregulated | 2N22214 25 2N3792 190 2N5086 .30 2N6001 52
;i B 7 2N2222 22 2N3819 40 2NS087 .30 2N6002 54
power bus. A +12v regulator is provided for powering the KIM-1 audio cassette | 505555, 55  2n3823 70 2NB088 30 2N6014 66
interface from user-supplied +15v .. ... ... ... ... .. 19.00( 2n2368 30  2N3859 22 2N5089 40 2N6015 68
2N2269 .24 2N3860 .20 2N5109 190  2N6027 SO
2N2369A 26 2N3866 100  2N5131 20 2ZNGO28 6D
KIM-3B 8K RAMBOARD ....... ..... 3 mane 289.00| 7n2a75 60  2n3887 200 2n8133 18 2neosz ze6o0 | BUILD A WORKING DPM IN 1/2HOUR WITH
KIM-5 ROM RESIDENT ASSE LER........ ... 2N2484 .30 2N3868  2.10 2N5134 20 2N6033 30.00
KIM-6 WIREWRAP BOARD ME 13333 2N2605 50  2N3877A 25  2N5172 20 2N6034 92 THESE COMPLETE EVALUATION KITS
"""""""" : 2N2608 200 2N3903 20 2NS173 50 2NG035 100 | Teg these new parts for yourself with Intersiis low cost

2N2646 70 2N 3904 22 2N5190 -BO 2NB036 105

SN2647 95 IN3306 20 2N5191 80 INB03T 92 prototyping kits. complete with A/D converter and LCD display
XR-2242 LONG RANGE TIMER 282713 30 2N3906 22 2n5194 BO  2NBO38  1.00 (for the 7106) or LED display (for the 7107} Kits provide a1l
2N2904 35  2N3956 270 2N5195 90  2N6039  1.05 | materials. including PC board. tor a functioning panel meter

Applications--Long delay generation — sequential timing — precision timing 2N29044 .36 2N3957 150 2N5210 15 ZN6OS0 2.60

2N2905 .34 2N3958 160 2N5219 20 2N6051  2.80

ultra low frequency osciliator. Use two of these cascaded to generate time 2N2905A 36 2N3962 35 2N5220 20 znéosz 320 ICLT106EV (LCD) $29.95 ICL7107 (LED) $24.95
delays or timing intervals up to one year. 2N2906 20 2N3970  1.20 2N5221 20 2N6053 200
2N2906A 21 2N4032 60  2N5223 .20 2N6054  2.40
K 2N2907 24 2N4036 50  2N5225 18 2N6055  2.00
XR-2242 CP 1.24 25 up 100 up 2N2907A 28 2N4037 86  2N5227 214 2N6056 240
1.50 1.10 a0 2N2924 30 2N4058 25 2N5232 32 2NB057 260

2N2925 22 2N4060 20 2N6232A .25 2NBO5R  2.80

2N2926 15 2N4061 .25 2N5249 .40 2N6059  3.20

B&K.PREC|S|ON’S NEW 3% DIGIT DMM 2N3019 60 2N4093 1.0 2N5294 70 2N6076 .20

2N3053 .39 2N4123 20 2N5296 .70 2N6099 90
B&K-PREC!SIDON's new Model 2800 portable 2N3054 90 2N4124 20 2N5298 70 2N6101T 106
DMM features 3-1/2 digit display, auto-zeroing and 2N3055  1.00  2N4125 .20 2N5306 .34 2N6103  1.10

: 2N3375 630  2N4126 24 2N5308 40  2NB121 66
100% overrange reading for only S9995 Basc DC | N33t 25  2uavaz 18 INea0s 52 aNe122 68

accuracy is 1% Twenty-two randes read up to 1000 2N3392 28 2N4143 18 2N5321 60 2N6123 88
voits DC ar AC, 1000mA and 10 megohms gNJJ‘.):i 22 2N4220A 100  2N5322 7g 2N6124 80
N3414 20 2N4224 125 2N5323 7 2NB125 6B

All ranges are well protected against overloads 2N3416 32 3Na228 20 3NB336 370 NE12e 88
Even if you should accidentally apply +1000VDC to 2N3417 22 2N4235 180 2N5337 390  2N6218 .64
the 2800 while switched to an ohms ranae. no instru 2N3440 1.00  2N4236 180  2N5338 420 2N6219 60
ment damage wili result. Ali DC and AC voltage ranges 2n3aagf |UBO] feNaz3n P20 anibdsey a0y p2nezzc | [sh)

1.80 1.30 .34 1
are protected up to £1000 volts DC or AC. The current ;:gggg 30 §m§§3 1.80 §x§§§’§ 38 §x2§§§ §8
ranges receive the double protection of diodes and a 2N3564 16 2N4248 22 2N5366 50 2NB224 .32 MS' 1 5 M I N ISCOPE $289.00

series fuse 2N3565 18  2N4?49 18 2N5367 50  2N6225 34
2N3567 .19 2Na250 24 2N5368 25 2Ne288 80 | 47.
Model 2800 . ......... . ... ... $99.95 2N3568 30  2N4256 .20  2N5369 26  2N6290 80 140 CARRYING CASE 30.00
2N3569 .18 2Na258 .32 2N5370 .28 2N6292 84 .
DIP SWITCHES — SPST SLIDE TYPE 2N3638 20 2N4347 200 2N5373 .28 2N6303 660 41141 10 7O 1 PROBE 24.50
NO 2N3638A 22 2Na3a8 210 2N5375 .28 2N6354 6.
NO 2N3642 20 2N4395 130 2N5383 58 2N6386
P/N SWITCHES PRICE P/IN SWITCHES PRICE 2N3643 .20 2N4400 25 2N5397 250 2N6387

2N3645 .20 2Naa01 25 2N5418 30 2NG38B

e ! 1.00 U58722106 G 1.80 2N3646 14 2N4402 30  2N5a19 35 3NE3
J58722-02 2 1.08 J58722.07 7 1.85 2N 3694 22 2N4403 40 2N5420 .40 3NB4 AMI 6800
spm 3w Swmm o3 s |GG MMM 3R BB
H722:04 4 Vgl J3M722:09 J 200 2N3705 18 2N4425 44 2NBA49 25 AN26 EVALUATION
15872205 5 1.75 58722-10 10 2.20
50 VOLT CERAMIC 0ISC CAPACITORS HICRIQUATITVACARBONIIRIEM [EDROBEANERRANS SRORS Y [E0ass KITS
ST PerfiPackage RESISTOR KIT | scos 412 8asr 132 80533
5pf 9/pkq | 2201t B/pkg | 001mid 9/pkg | .015mfd B/pkg BC108A 44 BCa77 52 80534
15pf 9/pkg | 270pf 7/pky | .0015mid 9/okg | 02mfg  Bipkg 4 . Sg‘ggg v:g ggﬂ;g -;g 83535
25pt 9/pkg | 300pf 7/pkg | 0022mtd 9/pkg | 022mfd Binkg * 1 i &3 BO536
| BC39 .48 L BD537 B2
2 9 :;gu: /ot Sl | Tl Ot o393 pia Doaa JROf DS B2 || EVIKOY meniuiess ... $133.00
pf kg D! Pkg Tmid 9/0kg | .039mfd 7/pkg BC440 88 BD439 84 BD675A 90
880t 8/pkg | 470pt ?/vkg | 005mtd 9/pkg | 04?mid 7/rkg BC441 11'1”2 SE;DE‘;O . .B; : EDGS76A 90 EVK100. ... .. ¥ ———i L., 269.95
100pt §/0kg | 560pt 7/pkg | Oimtd  9/pkg | Imid  6/pkg | IES TRANSISTOR
e e e TEsy S0 ey s 72 nie s EVK200..... ... ... i eio.. .. 44995
P31A TIP: 7 1P1 A B
Tene 74 Tibias 192 mipze 11 | EVK300 tpictured) ... ... 699.00
TIP32 70 TiPa21 1.18 TIP127 1.24
PLESSEY POLYESTER MINI-BOX CAPACITORS JAPANESE REPLACEMENT TRANSISTORS
$1.25 Per Package 25B405 s 85 25933 §$100  25C2034 S340 ¢ SO"";T:"C" ThONE ‘D'T?Lh Tone
MFO  OTY MFO  OTY MFD  OTY MFD  OTY 25C536 60 25C122BA 1.25 25D72 1.00 ¢ Convert standard rotary phongs into Tou!
00t  B/vko | 0068 Biokg | 038 Tika | 22 Sipkg 256876/ 7S 25€1353 w90  [25D373 [1.10 & Impravad micraphone for better audio
0012 0082 8 COMPLETE WMITH STORAGE BIN 25C829 70 25C1973 130 250325 1.25
8/pkg kg 047  7/nkg 27 4/okg 25C929 70 25C1974 3.00 35Ka9 275 # Soltd Stare reliahility,
0015 B/pkg | .01 B/nkg | 056 7/pkg 33 4/pkg €ach KIT Contains 20 £ach of 42 Ditterent 25C930 65 25C1975 3.10
0018 B/okg | 012 B/okg | 068 7/okg | .39 3/pko % WATT 5% CARBON FILM RESISTORS et oneton.
0022 Bipkg | 015  7/pkg | 082 7/pkg 47 3/pkg o Utilize tor 1one signaling also.
trom 68 ohm
0027 B/nkg | 018 Tipkg | 1 7/pkg | 56 3/pkg 1047 megonm 52490 PORTABLE o Five second nstallannn
0033 8/pkg | .022 7/nkg 12 6/pkg 68 2/ukg
h L L iephi
0039 B/okg | 027 7iokg | 15 6/pkg | B2 2/vko CARBON F1LM RESISTORS (5% FREQUENCY R i e A
gg;; g;o:g 033 Vipkg 18 Sipkg 1.0 2/pkg Onliy 1n Multiples of COUNTE R Screw on tne Sofl-Touch unit and you ere
. !
’  (opcigapaliohng - ory3 2530 s g s v i e vyl
W e P SE( o0 T 2| ¥amum loaut 5 200 i ®Comes n Six colors—Black, Tan Red, Green
ALUMINUM ELECTROLYTIC (RADIAL LEAD) AW .. $1.79 per 100 © Low Current LS 1 Cucutry o Wimunt - B oz lwnh batien X . G
. o Fet i A o e White and Yellow. Order yours today
Quantity pe: Pachage/ Prire 10100 1.0K 10K 100K 1.0M | o 5 o thy oiman e 1 Mkr » Duoa, 2o 3
MFO 10 voit 16 voll 25 volt 35 volt 50 valy 11110 11K 11K 110K 1 1M d e Acenssne sauare ooamooput » Imees e with 305 Order Part Number  2008-Color $34.95
12 920 12K 12K 120K 1 2M wave!! . ine u anut owners me
Vo@s100 78100 7/S100 1$100 5100 13 130 13k 13k 130K 13m ) FIM $89.95 e
41 7181 00 78100 6/$1 00 5/$1.00 4/$1.00 15 150 15K 15K 150K 1 5M o 7
BATTERIES {4 — 1) ..
10 78100  7$100 65100 C 5100 2/51.00 ol S T - ‘ —ohen I
N USI00 B5100 55100 4S100 a/S100 e co SYorl Zorl BoormtTon TRANSMISSION Send Check or Money Order to:
33 6/$1.00  6/S100  ASI00 &S100 4’5100 22 220 22k 22K 220K 22M FREQUENCY P.0O. Box 2208P, Culver City, Calif.
47 E/S100  5/$1.00 /8100 €S100  3/8100 24 240 24k 24K 240Kk 2.4M 90230. Calif dents add 6% sal
3 27 270 27K 27k 270K 27M MONITOR 30. Calif. residents a 6 sales
100 5100 S/S100 4/S100 48125 $100 30 ool ool 3aok Brem . . o $10.00. ADD $1.00
220 a/5100 4/51 00 3/$1.00 38175 2/81.00 33 330 3 3x 33K 330K 3 3m « Ideal tor amateur radio CB, atc tax. Minimum Order ULk . to
330 318100 381 00 3/$1 2% 2151 00 2/51 00 gs 360 gg. 36K 360K 3 6M o Installs 0 series with transmission hine cover postage and handling. Master Charge and
« -
470 S100 35125 2100 218125 s 80 43 igg o :g; 23%: igx . Eoum uans[m(w-usev‘ f;e(::uetnc‘es up (0 30 MHz Bankamericard welcomed (include your card
1000 28125 s 80 s1.20 47 47 « Lowcurrent LS. circuitry R
2700 $1.30 160 5250 51 5|g Jimn ;’38: 5 m &d digit 161inkSEADAd isBiay, ”””.“be{ and exp. date) TELEPHONE ORDERS:
56 560 56K 56K 560K 56M « Max input power — 200 watts California customers (213) 641-4064
NEW from FLUKE MODEL 8020A 62 620 62K 62K 620K 62M « Size 50" wx20"hx275 d Free 800-421-6813
Out of State Toll Free
THE DMM FOR THE PROFESSIONAL 68 680 6BK 68K 680K 6BM | o Pawer requirements — 10-16 VDC @ 45A Max
0,55 §250 SIS KIISOK RS M tnot included with unit CALIFORNIA CANADA.B.C
+200-Hr. Battery Lite B2 820 82K 82K 820K 82M VISIT ONE NEAGNE ANGRONT
226 Ranges for 7 Funcuons Sy 91 910 91K 91K 10K 10.0M F30M. . ..$89.95 OF OUR
« 2000 Count Resoiution m@ STORES 1054 E El Camino Aeal
« Hiuh Low Power Ohms 3 & HYBRID TODAY Sunnyvale, CA 84087
* Autozero and Auto = AUDIO
N = S onk !
« MOV protected to 6000V - ] (S ] POWER CALIFORNIA CALIFORNIA ARIZONA
against hidden transients AMPLIFIERS ANCRONA ANCRONA ANCRONA
and overload protection . 11080 Jetterson Bivd | 1300 € Edinger Ave | 4518 E. Broardway
10 300V AC SI-1010G (10W output)  $ 6.90 Culver City. CA 90230 Santa Ana. CA92705 | Tucson AZ 85711
* Diode Test Function SI1-1020G  (20W output) $13.95 (213) 390-3595 (714) 547-8424 (602} 861-2348
« Conductance Function . B A-SI-8 {Socket for above) .95 SREGON i —Th
checks leakage resistance - RGIA
t0 10,000 mgq s Y S1-1030G  (30W output)  $19.00 ANCRONA ANCRONA ANCRONA
«Size HWL (7.1 X34 X 1.8 IN) 1-1050G (50W output) A 1125 N E 82nd Ave | 3330 Piedmont Rd NE 2649 Richmond
(1BOXBEXA6om) & risimmmmes Buy 2 for stereo and ismo A SO $27 gg Portiand, OR 97220 | Atlanta. GA 30305 | Houston. TX 77098
«Weight 13 0z ONLY $169.00 take 10% discount Data with Application Notes .50 ODRDRoSH O & gy )
Fi
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INTRODUCTORY PACKAGE

PACKAGE NO. 1

UNBO0400 Unitrode Semiconductor Data
Book. 500 pages on rectifiers, fullwave
bridges, transient voltage suppressors
zeners. programmable unijunction trans-
istors, etc.

LCCA4162 TTL Supplement. The most recent
TTL functions are included in this supple-
ment to the 2nd edition of the TTL Data
Book

With any order valued at

$30.00 or more
Post marked prior to July 31, 1978

You receive

AT NO EXTRA CHARGE

® A 1978 ACTIVE

ELECTRONICS Catalogue

@ Your choice of any of the
following packages -

PACKAGENO.3

ADVANCED MICRO DEVICES

AMBO0203 8080A/9080A MOS Micropro-
cessor Hand Book. Detailed descriptions
of the B8080A and associated CPU
components.

AMBO0205 MOSI/LSI Data Book. Static RAM's
dynamic 4K RAM's, 2K EROM, shift registers.
FIFO memories and complete micropro-
cessor and support circuits.

AMBO0206 Linear and Interface Data Book.
Comparators, data conversion products,
Line driversireceivers, MOS memory and
microprocessor interface, Op Amps, Voltage
Regulators etc.

Value $17.85

FSB0104 Fairchlid Bipolar Memory Data
Book. Bipolar memories. ECL static
memories, TTL static memories, TTL
dynamic memories and macrologic.

FSB0105 Macrologic Bipolar Microprocessor
Data Book. Microprogramming for 1m-
plementing as many system tunctions as
possible in one centralized logic biock
FSB0112 Fairchild Hybrid. Custom and
standard product as well as reliabihty and
design considerations.

PACKAGENO.4

LCC4041 T.I. Power Semiconductor Data
Book. 816 pages germanium and silicon
power transistors, SCR's, Tracs, darlingtons,
silicon power high voltage and (ow voltage
types etc

SIB0303 Siliconix High Speed Analog
Switches. Complete specifications. charac-
teristics and applications of the DG300
series

SIB0304  Siliconix FET Data Book.
Complete data on selecting the right FET
for your application, characteristics and
PC board layout.

S1B0305 VMOS Power FET's. Technicai
information, application and design aids.
characteristics and device / application
selection for this latest in technology

Value $16.30

RAB0606 Raytheon Selection Guide. A full
line condensed quick reference source on
all Raytheon Components.

LCCA4151 T.I. Linear and Interface Circuits
Data Book. 688 pages. Complete speciti-
cations on the 75 series ot MOS interface
peripheral driver. memory sense amplifiers.
display interface circuits etc.

Value $16.90

PACKAGE NO. 2

GSB0100 Zener. Transistor and Transzorb
Catalogue. Discrete devices and pertinent
data and complete device characterization.
FSB0103 Fairchild Power Data Book. Basic
parameter and data information as well as
information on technology. safe operating
area. reliability etc

Value $14.35

PACKAGENOS

SIB0300 Analog Switches and their
Applications. Introduction to FET Analog
Switches and the way the switch control
or driver circuit aftect performance.

LCCa4280 T.I. Peripheral Driver Data Book.
Total information and typicat application of
complete peripheral drivers and interface.

LCC4290 T.1. Line Driver and Line Receiver

Data Book. Complete data on line circuits
and application information

GIM0100 General Instrument Micro-
electronics. Complete specifications and
data on calcutator, clock and T.V. game
chips, microprocessors, industrial devices,
static RAM's, EAROM’s and ROM's.

Value $19.30

We reserve the right to ship a package of our choice. if one or more items of a requested package is
out of stock. This offer available in the United States only.

P.0. BOX 1035 FRAMINGHAM, MASSACHUSETTS 01701

Over - the - counter sales,
12 Mercer Rd., Natick, Mass. 01760

aoejd 19M4en

Behind Zayres on Rte. 9
Telephone Orders & Enquires (617)879-0077

IN CANADA 2LOCATIONS

5651 Ferrier St. 44 Fasken Dr.-Unit 25
Montreal, Quebec Rexdale, Ontario
Tel.(514) 735-6425 Tel.(416)675-3311

MINIMUM OROER $10.00 ® ADD $2.00 TO

COVER POSTAGE & HANDLING @ Canadian
customers add 30% for exchange and handiing. Ali
federal and provincial taxes extra

Foreign customers please remit payment on an
international bank draft or international postal
money order in American dollars.
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MORE THAN 20,000 DIFFERENT COMPONENTS
7400 TTL LINEAR NEW FROM NEWTONE

7400 18 7442 108 74107 .49 75450BP 49 LM30'H .35 LM741CH .45 ' .
maz %} ;:453 1.;3 ;ﬁ%} .53 75451BP .39 LM%?H 35 LM747 80 Regulated Power Supply Components Kit - Contains the
7 AR R e TS 3 w3ee 125 LMl 4| | components needed to build a fixed-voltage regulated
7405 .28 7453 27 74126 80 754548P 39 LM31BN  1.50 N8558V 1.50 | | supply including: 117/17V- 1 ampere Transformer, Bridge
7407 45 7454 A1 74126 .81 75491BP 79 339 1.85 NES5558 1.00 IR ! B !
?,ﬁ gg ;:3(2) .g ;m? 13(11(5) Esagozogp 85 LM351AN 65 NE555V .60 Rectifier, 2000 uF Capacitor, and a 1 ampere LM340
o 0 773 a5 i 110 853306 e A &terminafl IC Regulator. Mak%s a fine “on boalrd”ssuppfly
g 45 74151 1.26 18 110 LM566 225 UA703CH .45 or use it for breadboarding. Components only. Specify
7413 .85 7475 .80 74153 1.35 CA3018A 1.680 i :
7416 43 4@ 175 et 18 CAN2s" 150 tmre 98 Uarescn 22| | 5.6,8,120r 15volts. NT525 $4.99
7420 Igé 7486 112 74161 1.45 IC% oLW?ﬁNE “ﬁsovg Pioneer 6” Speaker - 7'2-watt, 3.2-ohm speaker made
Jass a3 Jage 243 1% 1% || BBD BUCKET BRIGADE DEVICE the way speakers should be made. Has heavy-duty treated
;g; gg ! 1-23 ;ﬁ}?ﬁ i MM3001 19.50  MN3002 11.70 paper cone, protected magnet housing, and a ceramic
7 26 7492 82 74175 195 MM3003 9.45 terminal strip marked with polarity. A beautiful speaker
4% 3 Jaee B2 qas0 105 |} HALLIC:DN834 128 BNS%NE\}VSO at half the price you'd expect. NT526 $2.39 Three for $6.00
743 40 74% 9 74191 180 DN835 135 DNBIBNEW) | pe Boards - MIL grade, ', glass-epoxy boards with 2-
7480 21 7496 .91 74195 1.00 g RUTEE poxy boards wi
7441 110 74100 125 74197 1.00 ZEONER DIODES ounce copper on one side.
1
T ot x 0% S et v || NTS21 67x3" $.50, NT522 67x6” $.90° NT523 6"x8" $1.20
, ( . N
74L00 .33 74LS04 45 7415113 98 Voltages to 200V, and + 5% Available [():ry Transfer Pattems for PC Boards - Includes 0.1 spat‘aed
74010 .33 741510 .39 7415138 189 1 Megohm Potentiometer - Made by Claro- IC pads, donuts, angles, and 3-and 4-connector pads.
74030 33 740520 39 7415174 250 9 otentiometer - Made by Claro 6 @
74122 150 74LS5) .39 74LS386 550 stat. '/, diam., split, knurled shaft ¥2" long. Over 225 patternsona 2” x7%"” sheet.  NT520 $1.49
A% B JASTL 82 Tade 1% NT544 $.39 Three for $1.00 3PDT - 24 Vold DC Relay - Potter & Bromfield KU14D57.
74H00 TTL Each contact can handle 10 amperes at vol_tages to 240 _V_ac.
74H00 74H11 33 74453 39 5400 SERIES VOLT.REG Coil resistance is 450 ohms. A super buy! Limited quantities.
74H01 .33 74H20 33 74HS5 39 Eadd / ’ NT508 $.99
74H04 33 74H21 33 74H73 .59 404 }gg zgg 1% mg:gﬁ-g ];8 - }
L e s S 5410 100 5493 700 rMasoke 170 | | 5" Taut-Band Meter - One milliampere full scale, 3%2",
25 1R BB, 18 Maok181.70 || scale length. Coil resistance 465 ohms. Made by Modutec
MOTOROLA LM340K-24 1.70 for Bose. Meter scale in VUs (-20 to + 3). Meter is de-
MCB63P 250  MC1480 3.9 RESISTORS Mor2, 120 signed to be mounted coil up. Complete with **smoke"
MCBe6P 160  MC1469R  2.50 Y Watt 5% Packed 5 of an LM3407-8_ 1.50 plastic cover. Over-all 5%" x 4”. Meter face mounts in a
MC670P 160  MC1489 460 Bt @O LM340T-12 150 i S .
Mg%g: 2% mgmsg 1.65 O Watt s 5% Packed 5 of a2 mggons 1.50 5% x 2% cutout: A beautiful meter. NT539 $4.89
MOsP 180 Maeae % gnevalus . s AiGE CMa40T23 120 Aluminum Knob - Solid machined aluminum knob with
R I L o fluted sides made for Bose. Black front-face insert, black
MCE3P 135 MCI7a1CG 120 SEE OUR AD ON JAPANESE pointer line. Fits flat 4" shaft, does not require set screws.
Migesp 235 maoleb 1% TRANSISTORS ANDIC’s 8high, .7 diam. Easily worth $1.50 NT540 $.82 2 for $1.50
MC876P 225  MC3007P 225 IN THIS ISSUE. k
TR
C130s e MGaoer 28 MINIMUM ORDER 55.00 )
mglg?ﬁp e 5828323 [r gl All orders add 1.00 Postuge and Hondling. We have been informed by the Bose Corporation that
MC1371 185  MC14507CP 1.25 Conada 51.50 the original BOSE 3017 speaker system has not been
Mﬁlﬁgp e mg}:g};g; L M.). Residents add 5% soles tox discontinued as we stated in our previous ad. The

BOSE 301 is availabie through Bose dealers.

We still have a small quantity of speakers originally
made for Bose. The Woofers have been tested with

ELECTROLYTIC CAPACITORS

2.2MF50  Axijal Leads .15 30MF25  Axial Leads .18
3.3MF10  Axial Leads .15 47MF25  Radial Leads .19

.29 , the Bose “Tone Standard” as a reference and subjected
150 || IS Aariescs 15 toomiys eelteeds 28 || to the Bose power-handling test which includes both
160 }8”;15050 ;X(ialllfuc:js ;g éggMFgg Radial Leads .gg fixed and sweep-frequency testing.

i ial Leads . MF! Axial Lead
2% || 25MF35  Axsilesds 18 T000MF35 Aellesds 65 | | 8-Inch Woofer(Bose Part No. 102606) has a free-
450 air resonant frequency of 25-35 Hz., and has a
i M|CR°PROCESSOR 1.5", 8.5-ounce magnet. The upper tested-fre-

75 575 cs1o1 3 450 8080A { quency is 4000 Hz.

75 2102 175 MMS5013 325 8224 10.45

3-Inch Tweeter (Bose Part No. 107376) has a
free-air resonant frequency of 1200-1500 Hz.,
and has an upper tested-frequency of 16.5 kHz.
Supplies are limited. We urge you to take ad-

Contact us for all your microprocessor needs

RECTIFIERS UNIJUNCTIONS HARDWARE - SOCKETS

10 100 Nylon Screws, Nuts and Rivets - 50 piece assortment $1.99 vantage of these prices and stock up for your
For For 2N2160 65 MU4892.50 MK 20 TO-3 Mounting Kit 5 for $.99 future needs.
1N400Y 80 500 2N2646 45 MU4893.50 NT-505 Mica and bushing. Specify : .
1N4002 70 6.00 2N2647 .55 MU489450 TO-3, TO-66or TO-220 ) 10 sets for $.99 Sorry, we have no information about the Bose
1N4003 .% g.% %Nﬁ} .72 gNggg .53 :ggg:g: }gggg g:t g-ggggg: enclosures or the crossover networks, nor do
i I . 7 g
100 500  aNasys 2o BNe0z8 7D \nire wrap 16.Pin DIL ¢35 | | we have more specs. Bose says these data are
1'128 1(11% aNL%‘% deazg .:4;3 proprietary information.
’ ’ ’ 8” Woofer NT541 $10.95
3” Tweeter NT542 $ 3.95
POPULARJEDEC TYPES ———
N34 25 2N1540 90 FH2712 .18 2N3394  .17F 2N4402 16
1N60 25 2N1544 80 3N2894 40 2N3414 17 2N4403 21
IN270 25 2N1554 1.25 IN2903 330 2N3415  1s 2N4409 .20
iN914 25 2N1560 280 #0425 2N3416 14 2N4410  1i =
IN4148 .25 2N1605 175 2N2904A .30 2N3417 .20 2N4416 75
151555 35 2N1613 .50 Fm2305 .25 2N3442 185 2N4441 1001
2N1711 50 #K2305A 30 2N3553 150 2N4442 115
2N173  1.75 2N1907 410 2N2906 .25 2N3563 20 2N4443 135 ~—
2N338A 105 2N2102 1.70 2N2906A .30 2N3565 .20 2N4852 55
IMADA 75 2N2160 65 2N2907 .25 2N3638 20 2N5061 30
2N443 250 2N2218 25 2N2907A .30 2N3642 20 2N5064 50 -
2N508A 45 2N2218A .30 2N2913 .75 2N3643 .20 2N5130 20
34706 25 2N2219 .25 2N2914 1.20 2N3645 20 2N5133 15
INTIE 25 2N2219A 30 2N3019 1.00 2N3646 .14 2N5138 15
2N718A 130 2N2221 25 2N3053 .30 2N3731 375 2N5294 50
ZnEE 60 2N2221A 30 2N3054 .70 2N3740 1.00 2N5296 50
Fh AR 25 2N2022 25 2N3055 .75 2N3771 1.75 2N5306 20
Wik R mpr R AR 18 N R AT
N1 1. 4 4 4 N377 ! ;
2N1305 75 2N2369 .25 2N3250 50 2N3819 40 2N4400 .16 2N5457 35 PO BOX 1738A BLOOMFIELD, N.J. 07003
2N1420 20 2N2484 32 2N3393 20 2N3823 70 2N4401 16 2N5458 35

PHONE: (201) 748-6171,6172,6173
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THIS SPECIAL ONE CENT SALE IS FOR MAGAZINE ADS ONLY

POLY PAKS’ PENNY

REVOLUTION @

THESE ONE-CENTERS ARE THE CENT-CIBLE WAY TO SHOP AND SAVE!

BUY ONE AT SALE PRICE,

g (1}
GET 2ND FOR ONLY 1c MORE. THIS NEW LIST OF “ONE-CENTERS
order ' HELPS FIGHT INFLATION!
By Cat.
e Quan. Description (Order by Cat. No. In parenthesis) Sale 1CSALE
& Type No 0 1 —WOODGRAIN CABINET. 3% x 10 x %" deep. sokrs, alarms. (F6E5201)  $1.49 2 for $1.50
" O 2— LCD THERMAL INDICATORS, 88-108°F, 7;1" ﬂum.(asz 5195) 1.00 4 for 1.01
Type Each 2 tor Type Each 2 for Type Each 2 for O 1—JOYSTICK, four 100K pots, with knob (46 E 3808A) 4.98 21or 4.96
[ SN7300 $.19  $.20 (] sN7465 .19 .20 [] SN741a5 125 1.26 O 1—EECO THUMBWHEEL SWITCH, BCD, w(uezzsmA) 1.49 2 for 150
[ SN7401 .19 .20 (] SN7470 .25 .26 ] SN73148 1.75 1.76 O 1—8-TRACK TAPE TRANSPORT, with preamp (#6E3010) 9.95 2 for 9.96
[ SN7403 .19 -20 | SN7471 25 26 {1 $N74150 .99  1.00 O 1—PLESSEY TV SIDEBAND FILTER, for chan. 3 or 4 (36€ 3975) 195 2 for 196
SN7404 .25 .26 (] SN7472 25 .26 [ SN74151 .99 1.00 O 5— TRANSITORS, 2N3904 equal, NPN, switching (16E5209) 1.00 10tor 1.01
[ SN7405 19 .20 1 SN7473 .55 -56 | [] SN7a153 .99  1.00 ] umnm 50uA 1%” square, 0-20db (X6E370 § 1.19 2for 1.20
[ SN7406 .19 -20 1 SN74374 -29 .30 Of sN7alsa 175  (1.78 0 1—SPST RE| norm. open 12-24 VDC, 1250 ahms, dip style (#6ES175)  1.00 2 for 1.01
L sN7a0s .21 i22 QIESNILS s 22 I SNZLSSY 79 7o) B 17 VEEDER ROOT COUN TER, 000-999, resettable, panel mt. (16£5081) 149 2tor 1.50 %
£l sN7a10 -19 -20 ] 5N7476 .59 60 g:;g}-’s’g -93 180 O 2—DUAL GATE MOSFET, sim. to 3N200, 3N187, for RF & Mixer (#6E5101)  1.00 4tor 1.01
H 2:;’:}3 '23 -gg 2:;’::3 -gg -gg H SN741o8 99 100 O 1—8TRACK TAPE HEAD, with plug' n' cord (26 E3468) 2.50 2tor 2.51
[ SN7a1e .29 ‘30 SN7482 .39 ‘a0 ] SN74160 1.25 126 D 10 CALCULATOR KEYBOARDS. 20 heys and more (GE 3524) $2.00 20 for $2.01 ¢
[] SN7420 .19 20 | [J] sN7a83 .99  1.00 [] sN74161 1.25 1.26 O 15 SLIDE VOLUME CONTROLS, asstd values (6E 200  30for 2.01
] 5N7a23 ‘29 30 | [0 sN7a85 139 150 [1 SN74163 1.19  1.20 O 10 CRYSTALS. may include CB, Ham & more (6E 3251 o) 200  20for 2.01 i
[] SN7426 25 26 ~] SN7486 .39 .40 Il sN74164 .99 1.00 1 0 150 MOLEX IC SOEKETS. on a strip, cut to length (6E3144) 2.00 300 for 2.01
L] sN7427 25 .26 ~ SN7488 1.95 1.96 7 SN74165 1.25 1.26 0 100___TERMINAL STRIPS, from 2 lugs up (6E31 2.00 200 for 2.01
[] SN7430 .29 .30 SN7490 69 .70 SN74166 1.25 1.26 O 30 NE-2NEON LAMPS, all 100% good (6E2613) 2.00 60 for 2.01
[0 SN7432 .25 .26 1 SN7431 .79 .80 SN74173 1.25 1.26 ] O 40-tt. SHIELDED CABLE, 1 cond, mikes, phonos, (Y6E3577 2.00 B8Oft.tor 2.01
[J SN7437 .25 .26 ] sN7492 a5 .46 5N74174 1.49 1,50 0 50 TRANSISTOR ELECTROS, asstd vaiues. styles (6E2747) 200 100 for 2.01
] SN7438 29 .30 SN7393 .49 ‘50 sN74175 .99  1.00 0 3. SOUND TRIGGERS, sound triggers scr w/amp (6E 3625) 2.00 6 for 2.01
[0 SN7440 19 20 SN749a .69 .70 1 §N7a177 .79 .80 0 15 6V TEST INDICATORS, leads, grailn-o-wheat (6E3526) 2.00 30 for 2.01
[l sN7aaz 69 70 SN7495 .69 .70 SN74179 1.43  1.50 O 100 CAPACITOR SPECIAL, aucs mylar, bytics, more (6E2738) 200 200 for 2.10
f SN7443 .69 .70 SN7496 .69 .70 ] SN74180 .49 .50 O 30 MINI TRIMPOTS, to 1 meg, 1 turn, %W (6E3. 2.00 60 for 2.01
SNZd39y E€S5 fos SN7498 5.9 9 EisNzgiieZ mS  pyio 0 10 VOLTAGE n:cuumns Robby LM320, 340, T0-3 (szsaso) 200 20for 2.01
L[] sN744S -9 1.00 SN74100 1.43  1.50 [l [SNZALS0 123 hige O 30_ PANEL SWITCHES, slides. rotaries, mod, etc (6£3 200  60for 201
[EfisN7sa6y R3S, 1038 SNIL0Z) (33 20 | A SNTaisL viE ‘e D 200 "RESISTOR SAECIAL. 5 ta 1W, carbon metar (68 2084) 200 400 for 2.01
[ _SNZ4A78 Hi23 128 SN2 23 B | 3Nja195 s se 0200 HALF WATTERS, resistors, carbon, metal (GE 3046) 200 400 for 2.01 1
SNdiss S Ten Nl o 26 H N7a193 128 126 O 100 NATIONAL IC BONANZA, linears, 7400s ROMS (6E2860) 200 200 for 2.01
[ aN7as1 19 20 SN74121 a9 50 1 SN73195 .49 ‘50 040 HOBBY LEDS, asstd types, mostly useable (6E2859) 200 B0 ftor 2.01
i SN7453 19 20 SN74123 69 70 r] 8N74197 .75 76 ai1s LM3407 vuLYAGE REGULATAORS, 5 to 24V, TO- 120(5:2635' 2.00 30 for 2.01
[l SN7as4 19 20 SN74125 59 60 [] SN74199 1.75 1.76 0100 Two TYERS, resistors, carbon-metal marked (6E2735 2.00 200 for 2.01
] sN7455 19 20 SN74126 .39 a0 [ SN74200 §.50 551 0 100 oousrvnznz CAPS, asstd values, voltage, h-Q (szzus) 200 200 for 2.01
(] SN7460 19 .20 SN73132 1.25 1.26 ] §N74251 1.75 1.76 0 50 THERMISTORS, resistors that change with temp (6E4089) 2.00 100 for 2.01
[C SN7462 .19 .20 SN74140 .99 1.00 ] SN74284 450 4.51 O 20 BRIDGES, untested, 2. 4, 6, 10, amp, full wave (6E4022) 2.00 40 for 2.01
5 SN7464 .19 .20 SN74141 1.49 1.50 ] SN74285 4.25 426 O 25 LAMP'N'SOCKET SETS, micro, 1.8V, T2 (6E3957) 2.00 50 for 2.01
K S ois M&ﬁ?‘r::no%s.nn;uny‘ untested, .127, .3, 5. etc. (sz:‘sll;) 200 _30for 201 ”
0 ER WATTERS, resistors, metal film, marked (6E .00 300 for 2.01
POP-AMPS AT “CENT-CIBLE"’ PR'CES O 100 PLASTIC TRANSISTORS, untested. R0-92 (6E2604 2,00 200 for 2.01
N DIP © 200 PREFORMED RESISTORS, U, %, 1W, marked, asstd (6E2608) 2,00 400 for 2.01
Cuse code. T-TO220 Power Tah. V. Al dip. K TO-3 0 TOSON C 200 PRECISION RESISTORS, %, %, 1W, 1%, 2% marked (6E2428) 2.00 400 for 2.01
Tyae Each 2 4., O 60 DIPPED MYLARS, shiny finish, asst values (6£2597) 2,00 120 tor 2.01
Type Each 2 for Type Each 2 for LM731V-H .29 .30 C 30 VOLU'?!E COl TROLS -sudlo linear, -uéd values (6E2421) %00 60 tor 2.01 -
LM300H $.49 $.50 LM370N-H 1.29 1.30 LM1304 79 .80 05 7.5 VOLT ZENER DIODES, 1 watt (6ES187) 00 10for 1.01
LM301H-V .45 .46 LM374H 1.79 1.80 LM1310 99 1.00 C5 9.1VOLY ZENER DIODES. 1 watt {6E5188) 1.00 10 for 1.01
LM308V-H .79 .BO LM376V .29 30 LM1312 199 200 O 30-ft. WIRE WRAP WIRE, 30 gage, for ICs, terminals (46 E3803) 1.00 60-ft for 1.0%
LM309K 1.29 1.30 LM377N  2.25 2.26 LM1414V 79 80 O 5 — TANTALUM ELECTRO CAPACITORS, 2.2uF, 25V (R6ES189) 1.00 10 for 1.01
LM311H-V 79 80 LM38IN  1.69 1.70 LMia58V €9 70 O 1__ALARM CLOCK CHIP, MM5316, 4-diglts (6E1759) 2,95 2for 2.96
LM318 1.29 1.30 LMS31H  1.49 150 LM1800ON ) Betth) O 5~ PANCAKE PHOTOCELLS, 600 to 15K ohms (6£2939) 100 10 for 1.01
LM320H-5.12.15 1.29 1.30 ({ LM532H-N .29 .30 LM3028H .65 'go C'1  100KHZ MARKER CRYSTALS, approx for marker gen. (6 E3896) 1.98 2 for 1.96
PR 1O 1.29 .39 |0 LMsssv .75 .76 CMsgoon] iy S1 MOTHERBOARD EDGE CONNECTOR, 106 pins, 135" (6£3987) 350 2for 351
L LMmazor-6, 5 1.29 1.30 LM558V 79 .80 LMsdoov Mool hese O1  48.PIN EDGE CONNECTOR. .156" spacing (6E3963 1.95 2for 1.96
E LtMazan 1ty 20 oIt Moy iy s 139 128 01 JOYSTICK, two 10K pots, for computers, YV games (6E5037) 2.95 2for 2.96
| 323N 1953 Bl AMSEI ool ol i tM7sasy 33 a0 O 1 CHARACTER GENERATOR, § x 7 Mostek MK 2002P (6E3898) 495 2for 4.96
LM330K-5, 6, 8, LM704H .29 .30 . 1
12,15, 18, 1.29 1.30 LM709N-H 25 .26 LM75491 79 .Bo o i
T LM340T.S. 6, 8. LM7 10N 39 a0 | 7] LM75492 79 -gg 7 SEGMENT READOUTS ONE CENY SALE v
12,15, 18. 24 1.29 1.30 LM733N 79 .80 | [ LM75494 59 - O 3% DIGIT LCD WRISTWATCH DISPt AY. (ue[3960) 3for $1.19 61 s .20
M LM3S50N .59 .60 LM739N .89 .90 ' O 1 —GE FLUORESCENT "NIX{ES™, biue, 0.6™ char, 9-pin tube (46 E3684) 1for 1.00 2 |or
5 B ' B APERRY FLAT NIXIES, oranne &% T 5:'.'(::5‘"5(”165[)50“) %:2: Hg ::or 1223
C orange, .3", 1'%-dig E . or 1.
YOU GET 120-DAY HI-POWER STUD RECTIFIERS || O MAN-3 BUBBLE READOUT, .13" red, com cath. (16E3338) §for 100  12for 101
Cat. No. 6E3567 - 150 amp Cat. No. 6GEB7UGSS - 250 amp 0 2 — MAN-4 READOUTS, bubble, red, com. anode, .19" ($6E1503) 2 for 1.00 4for 1.01
MONEY BACK || B 2nD0 BLoCK READOUT TEs " Som cainone (HoE 2082) 2for 119 4for 120
DV- = L B ':" sS;Ie96 DV- - E'Shss 3 ':" ss‘n"szs O 8-DIGIT READOUT. led. com cathod, red (6E5190) 1for 195 2for 1.96
GUARANTEE S 1333238 2prs236| 0 208438 200 v ed%|| O FND503. 5 red com cathode. 7-seg. ("6£2949) 150 2for 151
O 200 495 2for 435 O 200 750 g:u ;g: SPEAKERS? Each —_—
. 3 or
e e TTABST S & ;3‘.3 2 1or ;3{ B & 5% e iest 1 6” TWIN CONE SPEAKER, hi-fi, lor car'n’home (46 E5059) $4.50 $4.51
" 10 AMP - POWER TAB O 800 1050 2for 1051 | O 800 13.00 2for 13.01 O 2% x 5" OVAL SPEAKER, 8 ohms (s6E 2553) 149 .50
SOCRN! TRIA ‘ | O 1000 1280 2for 1251 | O 1000 1450 2for 14.51 0 2 x 6” OVAL SPEAKER, 8 ohms (36 E3454) 1.49 150
QUADRAC | Ordar by Cat. No. & Voltage MICROPHONEN! = .
d voltage! 0 CONDENSOR MIKES, sensitive, 500 ohms, 1%V (46 E3178) $4.95 $4.96
Order by Cat No_and valtege |\ 25 AMP BRIDGE | 25 AMP POWER T COMMUNICATIONS MIKE, 500 ohms, CB.HAM (1GE4074) 450 451
(HGE1448 - ;:é‘%i.;:fucs order RECTIFIERS | STUD SCRS, TRIACS I NOISE CANCELLING MIKE. Ham-CB, 500 ohms (16£3902) 6.95 6.96
T eE1 sale  2for | byCat No.6E2273 & vohtage | Cat.No. GE-14A147 (SCRs) RELAYS! Each 2 for
| BRY $ 55 § 56 V  Esch 1¢ SALE Cat. No. 6E-60B86A (Triacs) O SPOT 12V BLOCK RELAY, 5A contacts (aeuoaz) $1.98 $1.99
diee ke 69 70 50 $195 2for $1.96 V. Each 16 SALE O SPDT 12V REED RELAY, 1A contacts (46E 4094 148 1550
B 1% 88 89 ‘ 51100 149 219 180 | O S0 $.95 2for $ .96 O SPDT 12V SENSITIVE, 2000 ohm coll { #6E3044A) 1.95 196
E!! 400 1.19 1-%2 0200 1.69 2for 1.70 0100 125 2tor 1.26 O 1 — SPST 24V REED RELAY, norm open, dip style, 1250 ohms (%6 ES175) 149 150
{5600 159 160 | Qaoo 199 2fer 200 | D200 138 2l 1% AMPLIFIERS! Each .
— e —— .. .
— Ogoo 225 2fr 226 | D800 385 i 3ie [ 8 WATTS ON A BOARD, with bullt-in preamp (6E5040) $5.95 $5.96
Y O] 9 WATTS ON A CHIP, Toshiba TA7205 (#6E5057) 4.95 4.96
+ Miniature! « 1.5 Amp! O 3 WATTS ON A CHIP. G-E PA 263 (#6£1522) 1.50 151
1N4000 Epoxy Rectifiers o.se: vy cat. No. and Type No. ' TRANSFORMERS?
Cat. N T No. PIV Pri 1¢ MORE! D 4 * O Each 2 for
"€ 2377 1N5001 50 10 for 5.65 20 for O 12V TRANSFORMER, 300ma, pc leads, 110prl. (nezauz) $1.49 $1.51
6E2378 1N4002 100 10ftor .75 20 for .76 C) 12V TRANSFORMER, 1A, 110/220pri, open frame (36E4040) 2.95 296
6E2379 1N4003 200 10 for .85 20 for .B6 [0 24VCT TRANSFORMER, 300ma, open frame, 110pri. (H6E3323) 1.95 1.96
6E2380 1N3004 ao0o 10 for .99 20 for 1.00 O 2.9V NI-CAD CHARGER PAK, phug-n, 125ma. 125 VAC ori (6 £ 4098) 195 1.96
Sl lnder s igiim B i
6E2382 1 or 1. for 1.40 » QL . o ? PPN
O _e£2383 INADO7 1000 10for 149 20 for 150 DIP SWITCHEN! ., .. ¢ FULL'“""V'E"B'OOOOOQOOOOOO
MICRO MINI D 2 SWiTCHES ON A DIP (s 3668 ST S8 S0 RIDGE :
1.5 AMP O 3 SWITCH IP {36 E! 8 ¢
E FIER TOGGLE SWITCHES! 01 6 SWITCHES ON A DIP (#6E3671) i 130 RECT'F[ERS' ’
BULLET RECTI S | 3 amps. 125 VAC contacts. :Orderhy Cat. No. 6£2447 & voltage .
Order by Cat. No. 6E60B84 and voltage | with chrome handles, complete IC SOCKETS' s pnyso Sale 210 $
0 sov F(m e I O Y LR ORGSRl I O 8-PIN MINI-DIP (¥6£2123)  4for $1.19  8for$1.20 ¢ $129  s1.30
; - E - O 100 -
g 100v 10for €9 20for .70 | Cat. N Type Sale C 14-PIN DIP (R6E1308 3for 119 6for 120  $ O 200 ol
0 200V 10for 79 20for 80 | O 6E3936 SPOT 3129 2 5 16PINDIP (6E1309 Ifor 119 6for 120 & O 09 169 170 3
O 400V 10for 89 20for 90 | 6ES085 SPDT 139 B O 18.PIN DIP (#6E3378 Gfor 119 12for 120 & O age 199 200 o
O s00v A e C R SR §ife] Ty Il 145 UY 1 | O24PINMSIDIP (Y6E3886) 2for 1.19 4for 120 o O 800 2258 il e
O 80OV 10tor 1.19 20 for 1.20 | O 6E5087 4PD 1.95 AT OUR | 2 2%"4’%35'/0"‘{365'3“7) 2Mor 119 dfor 120 o Rin S0__251 ¢
8-PI 5 (n6E130 for 119 or 120 o BON CAJ "
h 3 .
LYT'C KL'N' Electrolytic 6 AMP CARTWHEEL ! EALE ﬁﬁtttttttﬁﬁtﬁﬁttttttttttttttttitttt S Order by Cat. Ne ol _;IJE;' -
capacitors | cot sr3sssa  RECTIFIERS | PRICE Xonms  SPECTROL “SKINNY-TRIMS’ :|o lnd (()nduunr\ x
Order by Cat. No. 6E3269 and value o Eary At (W] ol +0 100 0 sare. screwriver shat Lc sale o
UF vV Style Sale 1¢ SALE 2050 $38 20 $37| | GET p | B 106--0 ske 20 taly 1wt Cormec P 2 for $1- D % 1a 198 e $ia9 ¢
0 10 15 P.C. 10for$1.00 20for$1.01| & O 100 45 2ior “Dzoo'-m Shk: leads, Order by Cat No. and value 4t 198 gt 199 o
s0 15 PC. Bfor 1.00 16for 101, - O 200 61 2 for sz FOR 1+ | D300~ O 20K L] No-GE3863 25 tum upright, typo“:. B 3 If 198 6t 199 ¢
O 15 25 PC. Bfor 1.00 16for 101! 2 O 400 79 2for 80 Ie | «D 309" 5 80Kk No.6E3866 single turn, fist type 635 ¢ T 40 3t 198 eft 199 o
S ;0 2;2 :ﬁ'l 16 :or 1.00 ;1 ;ov 101 = g ggg .90 g:w 133 | MORE ﬁn 2K** O 100K** o yoliable g 2 SRS 599004000000 000000000000¢0
0 xlal 10 for 1.00 0 for 1.01 119 or Valiabis in only.
0 20 18 PC. 10for 100  20for 1.01] ¥ 01000 139 2ter 140 |l I ot tototeiatabalaly?dafoleiipdaie -+ slaialalalolell
T R 5 WATTS Sale  1¢ SALE WRITE FOR Terms: Add postage Rated: net 30 ,
LEDS! ZENERS! crcervycat Y35V 3 frss storsion| | noyy pAKS EZ' Phone : Wakefieid, Mass. (817) 245-3829
YOUR CHOICE S for $1.00 No.6E5210 & vottage & wattage! O §. ¥ 3for 1. G for 101 B Retail: 16-18 Del Carmine St.. Wakefield. A
i 1: Z";EN tojfog$Ti01 1watt sale i SA‘LE O 82V 3for 1 Glor 101 CATALOG MINIMUM ORDER — $6.00 )
rder by Cat. No. B 78V Storst. or $1.01 O 9.1V 3for 1. 6for 1.01 3 -
O #6E213S JUMBO RED LEDS O 82V Sfor 1. 10for 101 O 12. V 3for 1. 6for 1.01 FEATURING | p Y PA K "
D I MER B o Flolin Dipy s ek o | L
6 a] 1. 10for 1.01 O 18. V 3for 1. 6for 1.01 d
0 #6£2792 JUMBO TAPERED AMBER | O 1 10for 101 T 24. V 3for 1. 6for 101 BEST BARGAINS rC 0.DsMay| P-O.BOX942-E6
O #6E2140 MICRO GREEN LEDS o 1. 10for 101 [130. Vv 3for 1. 6for 1.01 IN ELECTRONICS | BE PHONED LYNNFIELD, MA.
— 71p
1P 01940
COPYRIGHT 1978 - POLY PAKS INC.
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BUGBOOK®

| WIRE-WRAP KIT — WK-2-W

( 7 400 TTL ” E” ; Continuing Education Senes e e e e T o= '
/ t 1 Y B o raca o b il o 1 K 400 TTL o o 1wt 1 con WRAP o STRIP « UNWRAP
SNT400N 1% ;wﬂmxmm Yool ot e vane oncaps o o Toot for 30 AWG Wire
S 18 W Do o e s et o e v e | & Roll of 50 Ft White or Biue 30 AWG Wire
SN7403N 18 SN7478N 3% SN7aséeN 195 “o“ Iy w06] ® S0pcs.each 17,27 3 & 47 lengths —
SNT4D4N 18 SN7475N 49 SN74163N & a8 GBC 5 Poter A, Rony, Dovid G. Larsan, WRANYJ : pre-stripped wire @
SN7405N 20 SN7476N 35 SN74164N 89 1 i T s ik it you 0 akos UART g — Dt o mra 2
SN7406N 2 SN7479N 500 SN7a16SN 88 T . ertae b s oyt 40 covers s1 2.95 i
SN7407N 29 SN7480N 50 SN74166N 125 _—— : m :: .:'m RS 2320 wiartscs standard Parbculady / 4
SN7408N 2 SNTABN 99 SN74167N 195 e o any m
SN7409N 2 SNT483N E] SN74170N 159 ¥THE 35 IMER APPLICATIONS s6.95 TIURIEL TN TRy - WIRE WRAP TODL WSU-30
SN7410N 18 SNzBsN 78 SNTAT2N 600 | 8quRCEBOOK WITH EXPERIMENTS I Potar . fomy, Devi 6. Larvon, WBAHY,, Jasikan 4. T - WRAP o STRIP « UNWRAP-$6.95
g:ﬂlw gg SN74B6N 35 gNiunN t g: by Howard N. Barlia W3HB Hore 15 the book that DUts & ai together Besides having Much valuabie text
7412N SN74BIN 178 N741 74N ook shaws y0u wha the 555 1mar 15 305 how 1 use 1t Inciuded are over 1Y e & Benes of expariments w1 which the reder Completely axplores the —_
SN7413N 40 SN7430N 45 SN74175N 79 [ 100 vancus design tachniques equations and graphs to :mn- et * 808G chwp pen by pin and intraduces you to the Mask B0 microcomputer, WIRE me WIRE 30 AWG
SN7414N 0 SNT49IN 59 SN74176N ;g ‘;‘:“ e D O e e orasooe o ] 251t min $1.25 50t §1.95 100%.52.95 1000#. $15.00
SN7416N 25 SN7492N 43 SN7T4177N Amateu — 5 - 5 5 5
Ko % SN749N 5 Midtrm 195 Iusmuaon AL 5 wnwu” ._‘ “ L o Sewwr SPECIFY COLOR — White - Yeliow - Red - Green - Blue - Black
1 SN7a2on 2 SN7494N 65 SN7atBON .79 [ ores oV ol etruction of Bugbook ¢ and : donsthian B
SN742IN 2 SNT495N 65 SN7A1BIN 195 [ axpanmens Hﬁ.&mﬁ?m»mm m.&":;":mi,:';’;"ﬂ exunm “ nw ectmnics B804 HrOCOMBOANT programang 400 WIRE DISPENSER o W0-30
SN7422N 39 SN7496N 65 SN7AYEZN 79 ] dotl sectonics A must lor sef- uals B e e e ey ot o moavend ] @ 50 f1. roll 30 AWG KYNAR wire wrap wire $3.95 ea.
SN742IN ;; SN7497N 3 g ?.'13“323 : gg OF AMP MANUAL by Howard M. i-m- WIHE . $0.00  ogeoot VI The gl conopts of ™0 3 treatment o Cuts wire to desired length
SN7425N SN741008 41 An expenment v\-« 1 mhanon of O0eraloAN ampktiars Ovar 25 sxpan  80BDA microcomputst nlwrlmmnv and intaracng  Deta & laboratory i “ of i i J— - -White -
SN7426N ;: SNTA107N s 2:;,‘;,:‘ ; g: e e e ©xpanmants nduded wh o Strips 1" of insulation ~ Specifty — Blue-Yellow-White-Red
SN7427N 74100 53 41 500 CMOS-M — umuin: mum $0.50 3
SN7420N 39 SNTATIBN 195 SNTAION 125 B camuon 4 wrogm tor evang debugorng and soong AND HANDBOOK  New sxpsnded version HEPMDEHENT msrmlm $POOLS FOR WD 30
SN7430N I SNZ412IN 35 SNTIOIN 125 [0 s Drorams e g —— Specify blue, yellow, white or red $1.98/spool
SNT432N 25 SNTOIZN 39 SNZQ19N 79 — —
SN743TN %5 SNTHIZIN 49 7613y 79 [ COMPLETE MANUAL FOR DIGITAL CLOCKS by Johw Weiss and John Brooks
SN7438N 25 SN74125N .49 SN74194N 89 [Famihanzes techmcian or habbyist with basic theories behtnd digital clocks includes frouble shooting guides basic
SN7430N 25 SN74126M 48 SN74135N 69 [ charactenistics of clacks. soldenng techniques, clack componant data sheets and consiructian tips .95
SN7440N 20 SNZAIRN 75 SN74196N 89 g
SN7441N 89 SNT413N 75 SNTA197TN 88 125" te 190" da XA-L555 $1.50 | XR2242CP §1.50
SN7442N 49 SN74t4IN 7 SNTA1SBN 149 f 209 Red 5/81 Eoadll Reg ss1 | Micro-Power version of the Precision timing circuit for
SN7443N 75 SN74142N 285 SN7a199N 149 | xoo09 Green % XC111 Green a5t popular 555 Timer and directly generating timing putses in mi-
SN7444N ] SNT414IN 295 SN74200N 559 | XC209  Ounge 4t DISCRETE LEDS 111 Yelow a5 § interchangeabls Dissipates | nutes, hours and days or upto
SN7445N 75 SN7414aN 285 SN7a251N 179 | xC209 Yellow 43 5 X111 Orange 483 0 4/15th th r and t 1 year by using two Radu
SH744BN I SNHIEN 78 TN T 200° dia. 15th the power and operates year by using two ces
SNTATN 5 SNPION 188 SNT4EIN 228 200" dia B XC556  Aed 5181 085" dla down to 2.7 voits Perfect for cost of tme dsiay Crcurts. Basic
SNT44BN 79 SNTATABN 128 snrazsaN  3os | G2 Reo i’:“ "85225 551 XCS%6 Red '0'-:’?: MV50 Red 681 battery operation and CMOS cir- 555 Timer with buift-in 8-bit
el O T W w4 Caur.
SN7451N 2 a1 59 SNTA3ESN 69
SNEN 20 SNTA1SIN 59 st 69 | S22, Qume AS1 o GO o Due 48 ; XR2206KA-$14.95 XR2206KB $19.95
SNTa54N 20 SN74TSAN 99 SNTA36TN 69 e CS58_ Ceear X205 5840 XR1489 i XR2556 S 320
SN7459A 2 SNT4ISSN 78 SNTA3BEN 69 XA210 440 XR1800 XR2567 299
SN7460N 20 SN74156N 78 SN74380N  1.95 DIsPLAY LEDs XR215 440 XR2206 440 XA3403 125
SNT4TON 2 SN74ISTN 65 SN74393N 195 XA320 155 XR2207 385 XRA136 125
TPE  POLARITY HT  PRICE TIPE  POLARITY WY PRICE XRS55 3 XR2208 520 XR8151 285
€D4000 P /Mo s 04070 ss | Man1  Common Anode-red 270 29 MAN 6680 Common Cathode-orange %0 % RS56 XR2203 175 XRa194 145
D400 23 Co4071 23 0 MANZ  5x7 Dot Matrx-red 300 495 MAN 6710 Common Anods-red-D & 560 99 XRSB7CP % XA2211 525 XR4202 360
04002 3 CD4028 CD4072 49 § MAN3  Common Cathode-red 125 25 MAN 6730 Common Anade-red - 560 9 XRS67CT 125 XR2212 435 XR4212 205
CD4006 119 CDa029 1 19 CD4076 139 MAN 4 Common Cathode-red 187 195 MAN 6740 Common Cathode-re-D D 560 99 XR1310P 130 XR2240 345 XA4558 75
4007 % CD4030 a9 CD408% 23§ MAN 52 Common Anode-green 300 125 MAN 6750 Common Cathode-red <1 560 99 XR1468CN 385 XR2264 425 XRa739 115
C04009 49 C04035 9 CD4082 23 MAN 71 Common Anode-red 00 125 D'A‘A::‘ g;:?] mmon am:;d-!m 552% g XR1488 139 XR4741 147
€D40%0 a9 D040 119 04093 9 | MANT2  Common Anode-red M % mon Cathode.-red !
04011 2 04041 125 04098 243 | MAN 74 Common Cathoce-rad 00 125 DL70Y  Common Anods-ced =1 0 @ ZENERS - DIDDES — RECTIFIERS
04012 25 CD4042 99 MC14409 1495 | MANO1  Comman Anode-yaliow 0 9 DL702  Comman Cathode-red 00 125 PE  vOLTS TYPE  VOLTS W PRICE
£D4013 39 £04043 89 MC14410 1495 MAN 82 Gommaon Anode-yailow 300 9 0L704 Common Cathode -rad 300 9 IN746 33 Awm m 00 1N4005  60C PIV 1 AMP 1071 00
CD4014 139 €D4044 83 MC1dd11 9495 MAN 84  Common Cathode-yekow 300 99 oLro7 Common Anode-red 00 9 INTS1A 51 400m 47100 1N4DO6 BOO PV 1 AMP 10/ 00
C04015 119 CDAM6 t79 MC14419 495 MAN 3620 Common Anode-orange 300 9 DL7ay Common Anode-red 600 125 IN752 56 400m 4/100 1N4007 10OC PIV + AMP 1011 00
D46 49 04047 250 MC14433 1995 | May 3630 Common Anode-orange =1 300 99 D746 Common Anode-1ed =1 630 149 INT53 62 400m 4100 1N3BOO SO 00m 611 00
Ccosm7 119 CD4048 135 MC14506 7% MAN 3640 Common Cathode-orange 300 99 DL747 Common Anoda-red 600 149 IN754 68 400m 4100 1N4148 75 10m 1571 00
CD4018 % CD4049 49 MC14507 99§ MAN 4510 Common Anode-orange 00 99 DL749  Common Cathode-red =1 630 149 INGS9 82  400m 47100 1N41S4 35 1om 121100
CD4mg 49 €D4050 4 MC14562 1450 | MaN 4540 Common Cathode-arange w0 9 OL750  Comman Cathode-red 500 149 NGB 15 400m 4100 1NEX0S 75 25m 201 00
£D4020 119 £04051 119 MC14583 350 MAN 4710 Common Anode-red =1 400 9 01338 Common Cathode-red 10 35 1N5232 56 500m 28 N7 56 w 28
04021 139 04053 113 04508 395 | MAN 4730 Common Ancde-red w » FND70  Common Cathode %0 68 INS2M 62 500m 28 M7 62w F
CcD4022 119 04056 2.95 €Da510 139 | MAN 4740 Common Cathode-red w9 FND359  Common Anade B0 15 IN5235 68 500m 28 1NA7IE 68 1w 28
£04023 2 CD4059 935 €D451¢ 129 | MAN 4810 Common Anode-yellow w0 9% FND503  Common Cathode (FNDS00) 500 98 1NS236 75 500m 28 1N4738 82 w 28
cDdp2e 79 CD4060 149 CD4515 295 | MaN 6610 Common Anode-orange-DD 560 99 FNOSUT - Common Anods (FADSND) 500 ‘99:5 1N4S6 25 4om 6100 N4T42 12 w 23
€D4025 23 C04086 79 CD4518 129 | MAN 6630 COmmon Anods-orange 60 99 5082-7300 4 x 7 Sgi Diga.- 600 1NaSB 150 m 6100 IN4744 15 w 28
CD4026 225 C04068 9 £D4520 129 ¥ 4aN 6640 Common Cathogs-orange-D.0 560 99 5082-7302 4 x 7 Sgi Dign-LHOP 600 1995 1N4BSA 180 10m 5100 IN1183 50 PIV 35 AMP 160
CD40z7 45 coa: 225 0 AN 6650 Common Cammode-orange =1 560 99 5082.7304 Overrange character (1) §00 15.00 INGDOT S0PV SAMP 12100 NVIBA 100 PV 35 AMP 170
74000 560 99 50827340 4 x 7 Sgl Digit-Hexadecimal 600 22.50 IN4002 100 PIV 1AMP 1271 % IN1185 150 PIV. 35 AMP 170
74002 55 74C164 325 INADO3 200PIV TAMP 12100 INT1B5 200PNV 35S AMP 180
7404 7 7489 649 Mo 280 CALCULAJRR’EC’:IIPS CLOCK CHIPS 14004 400 PIV TAMP  12/1 00 IN1IB3 400 PNV 35 AMP 300
408 « e 300 TACIS2Ru 140 ND MM5309 599
74010 65 74083 200 740193 275 0ea3013 215 CA3082 2.00 FCMASBW $5 MMS311 e SCR AND FW BRIOGE RECTIFIERS
74014 300 74095 200 740195 275 02023 256 ¢ 6 MMS5725 295 MM5312 495 €360 154 @ 400V SCR(2N1849) 5195
74620 65 746107 125 740922 995 : A3083  1.60 s¢
74030 65 746151 200 740923 895 JCA3035 248 (CA3086 .85 MMS736 195 MMS314 i) caem 34 @ 600V . i)
CA3039 1.35 MM5738 295 LLH0 oS 2328 164 @ 300V SCR %
74042 215 740154 300 740825 1495 .35 CA3089 3.75 MM5318 995 v
cae 878 ucis? 21 7aces 1195 [ CA3046 130 CA3130 1.3 | Omssee 200 | e e MOASED-T 1A @ 5D FAISRIOGE|RECRN
4c73 150 74060 325 80095 150 BCA3059 3.25 CA3140 1.25| Omaess 100 MMBa1 995 MOASR03 1A @ 200V LN e
1407 115 06t 329 3 3.25 DMB8g87 75 7001 595
7BMG 178 M733N 100 :3 85 CMISO 1'35 MASES 10681 50 TRANSISTORS 2N390¢ /1 00
M3O0H 80 CA3401 .49 Om8a8 9374 - 7-segment LED griver
L LIN EA R N 119 Bdhnnar 2 gp 3 MPSADS 0 2N30SS 8 2N390S 4100
LM30TH 3% LM7410H 3 00_CA3600_3.50 Ds $ .9 MPSAGS 5100  MJIE0SS 100 2N3506 4100
LM301CN 3 (M741CN 3 TIS87 6100  2N3362 5100  2N4013 3100
T Seei e M7a3 16N 39 v 2543 50100 126 2549 so.t00 | Tises 100 2N3398 5100 2N 61 00
4 ) LM340T 12 LM747H 79 Bon (P §i7 16 15 2oniEy 37 3% 35 TIS133 5/100  PN3567 3100  PN4249 4100
LM30SH 60 (M3a0T-15 125 747N 7§ o o 5 amw b % | nsis 5100 PN3ses o0 PNa2SO 40100
LMIOTCNH 35 LM34OT 18 125 LM 748K 3 Lwonir 2 2 2 Honlp 45 a 3 | <0409 175 pN3SEO 4100 2N4400 4100
LM30BH 100 LM340T-24 125 LM74BN 39 | eonte 2 % > BomlP 60 b sa | aoar0 175 MPSIBIBA 5100  2NedDY an o
LM30BCN 100 LM3SON 100 LM1303N w0 §mmip 3 2  SDLDERTAIL STANDARD (TIN) $0on P 63 52 & | a0673 175 MPSIT02 S100  2N4402 4100
LMK 11D LM3S1CN 65 e 119 Al . 4100 2NIT04 5100  2N4403 4100
Mok 125 MION 115 twgosy 1o fieon S S% e 2 e i o]z 300 MPS3Td 5100 2NA409 5100
IMIIOCN 115 WIBN 325 o a5 Son 0 2 = FlR L 12 B B 4100 2N3T0S Sio0 25086 41 00
(M31TH 90 WMITN 400 wodign . 285 [ en ST % 1 0 IR e L e 5100  MPSI705 5100  2N5087 400
LM3TIN % LM3BON 125 twrassn g5 | 4em ST 4@ 4 %2 SDLDERTAIL STANDARD {GOLD) 2369 5100 2N3706 5100 2N5088 400
LMK 650 LM3BOCN E] hatan 175 | gonse g3 27 2 o0 S6s 70 631 o | e 4100 MPS3706 5/400  2NS089 4100
LM31BCN 150 LM3BIN 179 LMI4SBCNR 59 4 Lt MPS2369 5100 2N3707 5n00  2N5129 5100
3N 130 LMIBN 179 s 195 §iEomse 3 % 2 B e 0% o R OO R eI GUJOTRENS 34 snoo
M320K5 135 NESOIN 800 5 e 2%} oo 4100 oN372eA 65 PNSI38 5100
Mcrae9 195 N igonsg S2 a7 3 WonSG 175 159 145
M320K 52 135 NES10A 600 LM1406N 9% WIRE WRAP SOCKETS (GOLD) LE 2N2907 5100 2N37254 100 2N5139 5100
M320k12 135 NESZ9A 495 MIssey 175 { ) LEVEL #3 2925 5100 2NAT72 225 2NS210 51100
LMI20K-15 135 NES3TH 300 MC1741SCP 300 8 pin WW $ 40 38 38 2pnww % 8 75 [ MJE2985 125 2N3823 100 2N5M49 31100
LM320K 18 135 NES35T 600 M2801N 295 || 1000 WW a5 a a7 24 om WW 1 05 % 85§ 2N30s3 2/t 00 2N3903 4/5 00 2N5851 31 00
LM320K-24 135 NES40L 600 LM3053 150 140m WW 39 kL] 37 28 pin WW 140 125 110 v
LM320T5 125 NESSON 13D LwaossN 59 [l 1SonWw 43 2 ar oL S o |CAPACITOR 50 VOLT CERAMIC CORNER
aar-sz 125 e 2 LM3900N(3401) 49 | 18 o0 W _ 75 66 & —_ 0l WWRIY B SOR0 DISC CAPACITORS
(M320T-8 1 LM3905N I 19 10-49 50-100 191049 50-100
w1z 125 NESKOB 500 waw 12 | 50 PCS. RESISTOR ASSORTMENTS $1 .75 PER ASST. 0ot 05 04 03 O0F 05 04 03
EM3ZOTCIS S NES&1B 500 MCS558v 1.00 W0OHM  120HM  150HM  18OMM 22 OKM 22io 0 04 03 O047.F 05 4 035
(M3207 18 NES628 500 (M7525N % ASST. 1 50 N ST BT anty o eTwa TS0 P 470t 05 04 03 OluF 5 4 03
LM3NT24 125 NESG5H 175 LM7534N 7 . HM S & HM HM 100 pt 05 04 03 O02f %6 05 04
1M323K-5 595 NES65N 1.25 80388 495 68 OHM 82 OHM 100 GHM 120 DMM 150 OHM 220 pt 05 04 03 047,.5 os 05 o
imaan f gg zszm i LM75450 48 ASST. 2 Sea 180 OHM 220 OHM 270 OMM 330 OHM 390 OHM 174 WATY 5% 50 PCS 4700t 04 0 05
s, 135 e 5 i . 470 OMM 560 DHM 680 OHM 520 OHM 1K w0t 7 LIS ';';W‘ ‘l');" E”AWD";S B
MMk 6 135 NESTO 10 50 75453CN 3 ASST. 3 Sea 12K 15¢ 18K 22K 27 174 WATT 5% 50 PCS 0022 2 m o mg;‘“ a1 1
Lm3dp-8 35 LM703CN/H 45 75454CN k] 3 3% Az 5 6K 68K 0047m¢ 2o 07 im 27 A v
M3a0x 12 135 LME06H L] 749N ™ ASST.4  Se B2 106 12% 15K 18 174 WATT 5% 50 PCS. otmt 2o 07 2m B2 2
LM3aoK 15 138 LM709N 2 75492CN 89 . - i - . +20% DIPPED TANTALUMS (B0LI) CAPACITORS
IM340K-18 135 LM71ON 79 7S494CN ] 135V 8 28 17 153 W 26 2
LM340K-2¢  t35 LM7V 1IN kL) RCA159 595 ASST. 5 Sea 56K 68K a2 100k 120K 174 WATT 5% 50PCS 15/35v 2 2 17 227257 n 27 2
LM340T-5 : gg LM7234 55 RC4194 595 150K 180K 220K 270K 330K 25y 28 W 17 3y’v N 7 2
’___J_—LW‘N NI B 3] ASST. 6 2 390C a0k SeOx 680K 820K T4 WATT 5% 50 PCS SO S T 7 R e 0
741500 2 4 7415155 69 ™ 1om 1 5M 1 oM z m o
6835V 28 23 17 10/25v 40 35 2
Jasoz & 7 I;LSWOO T aswr 81 ASST.7 se oM 3M I 4w 174 WATT 5% Tonsv 28 1 8 ©
s e WO % SR 2| SST BR_lncludes Resitor Assortments 17 (350PCS)  $9.95 ea. “n tn"i“a“"“"" e s
740505 2 74176 35 7418162 8 47/50v |ls B0 47125V mv‘s. Lus‘J 10
741583 75 7415163 89 . :
Zﬁ“’g §§ 74585 % 7405164 99 | $5.00 Minimum Order — U.S. Funds Only Spec Sheets — 25¢ 1os0V 18 14 475V 16 14 N
740513 @ mias 3 7405175 79| California Residents — Add 6% Sales Tax 1978A Caulnn Available—Send 354 stamp . :;’/gg‘\’/ “'; o f’g | "0’,‘22‘6 ‘é pow
T4LS14 9% 741880 49 7415181 249 g
o0 o JaLsa b 7405190 ® WSV 15 13 10 ToS0V 16 14 1
st £ 741893 p 74L5191 2 PHONE sy 16 14 12 47V 15 13 W0
740827 29 741595 79 7415192 89 2225 17 15 ? 472%v. 15 13 10
DRDERS 22/50¢ 24 20 1 47/50 96 14 1y
74528 2 rarsse) o LRl o w9 7 s 00 « o o®
741530 2 748107 3 7415184 89 WELCOME 30 ngve a4 b
s 59 7als109 3 7405195 b ELECTRONI 475V 25 21 19 10285V 15 13 10
7aL540 2 7aLs12 3 7415253 7 0 C (415) 592-8097 i00i25V iR 2 O <V
74542 69 7415123 9 7405257 69 2 dvvmn o JAMER LLECTRONICS of Cabfornsa ;gg’g‘s’z 5;52 gg gg ‘%//f;‘;vv f; f‘s :
74 7415132 I 7415260
S o e i MAIL ORDER ELECTRONICS — WORLDWIDE 205V a5 41 B 0V 24 A 18
741555 23 7405138 69 ;4L5367 59 1021 HOWARD AVENUE, SAN CARLGS, CA 94070 v&ﬁ:\c 352 ?5(9) 2‘2 ‘2‘2’(';/;;2‘(/ gg 5“‘; f:
741513 4 i i
741573 35 74LS|5? 22 "'ing;g \ gg Advertisad Prices Good Thru June 2200116V 0 & .55 47025V b % 26
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OMPONENTS The Incredible B
(ﬂ SOCKE Mates wilh two rows of 025 sq. or COP 1802 CPU MlCHOPHOngSg?OHZg cm 2495 L1}
dia. posts on patterns ot .100"|P8085 CPy 2995 2650 MPU %6 500p histie 103” -
so80A  CPU ennywhistle ;
centers and shielded receptacies § % 56 1095 MC6800  MPU 19 95 ]
JU M PERS Pmbe access holes n back. Choice| 212 881wt Ouput 495 MCBB10API 128 X 8 Statc Ram 595 ;’
" or 18" lengih 9216 b Drecuonn bus Dot 38 MR P intarac st ] 129.95 ‘
- i . 1
Part No. No. nI Cnnlacls Length Price 8224 Cluck Generator /Driver 595  MC6830L8 1024 X 8 Bit ROM 1495 - Kit Only ¥ p
924003-18R 2 18" $538ea 8228 System Controlier/Bus Driver 5.95 MCBB50 Asychronous Comm  Adapter 14 958 1he Pennywhistie 103 s Capable of recording data lo and from audo tape withou ‘ 7
- r " crbeal d for the recorder and 1l 15 able to communicate directly \
ggdggg OGR g 6' e e . A w\‘l;i an:[o'e\:v modem and (em’\mzl for felephong  hamming  and communications ‘a
4005-18R 40 18 8.27ea fisoom  COP1B02 Manual $750 101 256 X1 Stanc $ 1498 for e ceat Inaddilion, it 15 free of crlical agyustments and 1s Dinll with non-Drecision
924005-06R 40 6 7.33 ea ;ggx éggomanua ! ;gg ; '33 1024 % 1 gymmvc sgz readily avanable parts ) . 1
1 g ™M Januai 101 256 X 4 tanc Dala Transmrssion Method Frequency St Xeying full dupiex thaf-duples
924006 BR 23 13‘ 13 ?; &2, SHIFT REGISTERS 2102 1024 X 1 Stalic 178 sefectable)
od o v 25 80 Dynamic 50 2105280, 4096 X 1 Dynamic 495 Maumum Data Rate 300 Baud
. JU M PE Solder to PC boards for instant | mwsos  Dust 50 Bt Dyname o AN i, § 2, oara Format SSinchionous Sea remn/marsevelredured
plug-in acoess via socket-connector s 13053“5'5":& 2 KX Sl 450us Low Power 1095 Feceive Channel Fraquencies 2075 iz for pace 2225 Wi lor mark
H EAD ER s jumpers. 025" sq. posts. Choice | quel 0o 10 bt e 50 e il g::::ﬁ &7‘2 e H 3] vansmi Chane Frequencias ?:7l‘;:hmse{ac::bl: u:);su;z;vs’an );u]glspm
o sanie o tiancte MUSION pouaCBR e, ;3‘5’ 7439 6D jSutc TIS) geceiva Sansttty 4 tom accoustical coond
Part No. No. of Posts  Angle Price MMSO1aN TiealBnAcolmualon Qya e e 0 296 X4 Stabe S958 ¢ onsmit Level 15 dbm nominal Adustabie from 6 dbm
L MMS016H  500/512 Bt Dynamic B111 256X 4 Stanc LR
923863-R 26 straight $1.28¢ea MMS017N  Dual 500/512 Bt Dynamic 295 5599 Bxs  Sute 34 o 20 dbm ]
923873-R 26 nght angle 1.52 ea 25047 1024 Dynamic 395 21002 1026 X1 Stanc ] % Receive Frequancy Tolerance :Ir‘z:u&r;zv ;::f;:;cejw:::'ﬂ‘éém :n; 7;&; mw
923865-R 40 straight 194 ea |28 Bex 32 0 e 4% 14200 256X 1  Swtc 69 pe ey 4
: 2519 Hex 40 B Static 400 93421 26X1  Stane 25 Oigal Data Intertace EIA RS-232C ot 20 mA curcent 100p 1ECaIver 1S
923875-R 40 ngm angle 2.30 ea 2522 Dual 132 Bit Statc 295 MM5262 K% 1 Dynam optoisolaten ang non-polary
923866-R 50 straignt 236 ea gg;A ?aglog;am.c Zgg MK4027 (UPD4T4) 4K DVNAMIC 16 PIN 5 95 ::w.(y Fllenuunmunls Aﬁocv:’:n;‘?lyz n;a:emmn:vaﬂnsmme o
S L Jull3 MKAT15 (UPD4 YNAMI PIN 2995 ysical 4 '— 4
uﬂ 2527 Oual 256 81t Static 295 7M540‘.[_.5Nl‘5' ‘f: 2TATIC Aol 1495 prnted crcut boari Al components cuﬂ‘ed
| N TRA co N N ECTO R gg;g g:;: ;ig ;lyal;a": 1 % — zoaem sr ol RAequires 3 VOM._Audio Osciliator Frequency Coualter and or Oscilloscope to algn
.l 2532 Quac 80 8¢ Statc 295 on S R e d
Provides both straight and right angle functions Mates | 2533 1024 Stanic 29 goy 2x8  OpenC 500 a th 3‘. H d
with standard 10" x 10" dual row connectors (i.e 3m. Ainsley. R3340 1% 0 HE-O T 0% Bipowr 19,85 O“qm e an
etc ) Permits quick testing of inaceessible lines. T 53259 ?gz’i 2 Losiate ?gg $9 95 each
Part No.: 922576-26 No_ of contacts: 26 Price $6 30 ea 2513(2140)  Character Generator (upper casel s9s 2708 , B EPROM 1095 e
276 71 16K EPROM 2995 ‘Leaves two hands free for
2513(3021)  Characier Generator (lower case) 9.95
ii I NTRA 4 SWI Tc H 2516 Craracte! Ganersor s | Hiime LN T - e working
] ) State 8 !
MMS230N 2048 Bl Read Only Memory uss el = Open € Bt 295 * Clamps on edge of bench. table
-by- i UART'S 74186 512 TTL Open Callector 995 % bench
Iesi;rén nSSwll?csr:Z? ach?Salbez !w;hssglt_lccr:lmg Lor(’ch:ilal?l;’O:A“aclegrw% ATy DR " D T S Eiceenicojecton] K%y £ gro:iﬁ:)n t‘:(::rd on angle or flat
standard 10" x 10" dual-row connectors Low profile design |TEM position for soldering or clipping
Switch buttons recessed 10 eliminate accidental switching TELEPHONE S,E,EcqlAL REOUESTED ,,,s,smu,‘mus * Sturdy. aluminum construction
RELE . of tacts: Prl 13.80 ea KEYBOARD CHIPS CM7045  $24 95 MEMONIES . for hobbyist. manufacturer or
Part No.: 1526 No. of contacts: 26 tice $ ¢ |G (OM7205 1995 MCMBST1 $13 50 i ke e, s school rooms
T S e Bark uie howr e o palnosl g DIGITAL STOPWATC
. — AY-5-9500 495 1Cm7. M 1 MC1408L! 95H! "
c RYSTALS Q‘}- i T e 325 Qarset Brgnt § Digi LED DlsnliyA TOEW ; H
.‘ - HDO!. 4416) . [
' THESE FREQUENCIES ONLY 3 ool T e CHe ST i Crsta §7.95 o) 140 = s 53 e 3389 o
« Crystal Controlled Time Base
« Three Stapwatches m One
panTno.  reequency case  pace | PARATRONICS e WD e o .
O% s E gy | Lol Aalyzer it PO
Cvoh 2 000MHz HC33 595 | Model 100A 1 1 = Kit — $39.95
Cv2.01 2 010MHz HC33 195 A aa
Cv2.50 2.500MHz HC33 w1 $229.00/kit :sser:nleg - 3495'%2
cy327 3 2768MHz HC33 4.95 eavy Duty Carry Case 35.
Cv3.57 3.579545MHz HC33 4.95 » Analyzes any type of digital System T 3 -
Cvan 4 000MHL 1B 00 K e exoncs o1 B W Slop Walch Chip Only (7205)  $19.95
cva 91 4.916MHz HC18 495 miian words per second
Cvra 5 000MHz HC1B 495 |+ Tiouble snoot TIL CMOS. DTL. RITL o Some dpoicatons e 3%2DIGIT DPM KIT
Cv5.18 5 185MHz HC18 405 Schoitky and MOS families [,ou - ! p(;odcet H(
Ly 14 6 144MH2 HC18 495 Fo Displays 16 logic staes up 0 8 digits wide address ol e ?RHOMS a tlow ——
Cv6 40 6.400MHz HC18 495 o See ones and zeros displayed an youwr Examine conten’s o F
CV6 55 6 5536MH2 HC18 495 CRT. octal or hexadecimal format (T:racmg operation OldLO:r;IOI logic
Cy12a 10 000MHz HC18 495 1, vesis circuts under actual operaling conditions 'heC:“”U 50“’:'9' and shi
Cviaa 14 31818MHz HC18 495 |4 Easyto assemble — comes with step-by-Step construction Ajg',frg'”gw’%"{: ences
g::g‘:a 13 Sg%:l :g:g : gg manual which Ingludes 80 pages on 10gc analyzer operation Vemlymg gropevgiyqs:‘em e
. 7
Cv22a 20 000MHz HC18 4.95 (Model 100A Manual - $4 95) during testing
CY30 SZH000MH HC18 18 PARATRONICS TRIGGER EXPANDER - Model 10 Madel 10 Kit - 5229.00] o New Bipolar Unit « Auto Polarity
"' mousting holes SWITCHES s v Adds 16 addional bits Provides digital deiay and quairication of input ¢loCk  gyyapiare — 50,05 o Auto Zeroing e Low Power
IMT121 SPDT  on-gt-on 5195 §1 43 and 24-bit trigger word — Connects direct to Modet 100A for integrated untt) Model 10 Manzal — §4 95 e 5 LED q Singie IC Unit
e IMT123 SPDT An-ngrie-on 185 121 .
vy ez Joent fouiyy  galss e ara-igit Portatle Dim | (om0 Kome Model KB500 DPM Kit $49.00
on-nere o .
MPCI21 SPDT  on off 105 5193 o Overioag Protecien 100 MHz 8-Digit Counter Model KB503 5V Power Kit $17.50
2 . i LED €
PRl A A conen v sCmeren | G D T (e JE700 cLock
t il et res n-oft-0r .
w rinteg Cireus Vi ToroT pebens 2% 168 :A “"a « Crystal-cantrolled tmebase charger 12V with ayto g JE 700 15 2 low COSt Qual clore
L T BT ] « Fully Automatic lsghter adapter and external 4 very gh quatty unit Tne vw
SHBUTTON o o0t s o 1 D T Jeorasierelcampimely 210 power suoply 1W1BS 4 SHmuRIEY WAl zse with @
[ 27) 3 PBI25  SPDT  momentary 3 + DC Arcuracy 1% o cswe 1157 MAX-100 £434 95 A S ot D)
- Ranges: 0C Voiage [ 1000 +563 o~ MMES313 clock chip
N PUsMBUTION wewz  DPST momemtaryopen 35 30 :&:“‘;{:&:D‘:‘lm’i_“_ . s 1 6 95
"l'l‘ Mnature MS103 SPST  momentary ciosed 3 30 0C 4C Carret ¢ 100mA m 115 VAC K/T ONL Y L]
Resistan
206-4  Bpndip 4 swach 1 165 . =
DIPSWITCH e Bi ocdd
267 Mpndp 7 swich 195 185 .
l SPST 06-9  16ondD Bswich 225 71 Model 2800  Accessories: J E803 PROBE e -~
$09.05  AC Adapter BC-28 59,00 | ACCESSORIES FOR MAX 100: T
1/16 VECTOR BOARD . Rechargaable Mobile Charger Eliminator The Logic Prane 4 4 urit which < 10t 1hs most Dart </
/ wih les d 2 use power from car battery  Modat 100 — CUA $3.95 | indespencinle = tiousie shociing iogc fam e
D1 Hole Spacing P Panen Prce secanng ey Batteries BP-26  20.00 | chargar/Eliminator QAR R e—
Part No L w 1-9 10 up an spae fuse Carrying Case LC-28 7.50 | useti0vac Modei 100 — CA1 $9.95 | reeds 10 0pecate directiy olt 0t the 1 unoe
test drawing 3 scant 1A mar T uses 4 MAR
PHENOLIC Bap4s 0B2XXXP 450 65 172 154 readout 10 nd-cate sny ol the 1010wingG SIates Dy
169944 DB2XXXP 450 1700 363 332 . Ihese symbals K1 1OV o IPULSE. P The R
EPOXY 64P45 062WE 450 650 207 186 63-Key Unencoded KEYBOARDS Hexadecimal Encoder e e e
GLASS 84Pa4 DBEZWE 450 850 256 23 It can 1 ge used quM[‘ ST 1€yt Aamage '
69P44 062WE 45 1700 50 53
\63p54 06wE 8% e s 8% o, (€58 printed cucuit board
EPOXY GLASS 169P44 062WECT 450 1700 68 612
COPPER CLAD T2L 5V 1A Supply
WS This 15 3 standard TTE power supply uSing the wel anown
M309K regulator (10 provide a soud 1 AMP of currentar s
. Y everyIhing jou nRed 1N ONe package ACIUGING the hardware
Model P180 includes 2-100" spools 28 AWG This is a 63-key. terminal keyboard newly ooy JE225  $9.95 Per Kit
ey manutactured by a large computer manufac-
turer It is unencoded with SPST keys. unat-
. tached to any kind of PC board. A very solid  19-key pad includes 1-10 keys. e PROTO BOARDS
i I re f -| h 2 It "
S prasreg anng e nan memoa e TR L molded plastic 13 x 4” base suits most applica-  ABCDEF and 2 optional keys and a PROTO BOARD 6
Model P180 $24.50 |lon INSTOCK $29.95/each _ shift key $10.95/each $15.95 PBIOO - 45 x6 $ 1995
= {6 long X 4 wie)  PBIOT 58 x45 2995
REPLACEMENT WRAP BIT :‘fr‘;'afger”,;j% 2 A | $5.00 Minimum Order - U.S. Funds Onty  Spec Sheets — 25¢ PBIO2 7 x45 3995
for P180 Slit N Wrap (ko of ) $2.75 each California Residents — Add 6% Sales Tex 1978 A Catalog Available—Send 35¢ stamp PB103 -9 x6 59 95
No. P180A $12.95 each |w28.2-A green W28-2-8 red PB104 - 95 x 8‘ , 7995
W28-2-C clesr  W28-2-D biue ; PHONE PB203 - 975x 6% x 2% 8000
INSTRUMENT/ = NE\NV§ ORDERS PB203A - 9 75 x B x 2% 129.95
INCluges power Suppiy
WELCO
CLOCK CASE E LE CTRON ICS (415) 592-8097 |  cuirsus sdiins i PRDTO CLIPS
Injection molded unit. « dvwon of JAMES bLECTRONICS of Californie ' X 14 PIN $4 50
Complete with red bezel MAIL ORDER ELECTRONICS — WORLDWIDE .‘ i v 16 PIN 475
4% x & x1-016 | 1021 HOWARD AVENUE, SAN CARLOS, CA 94070 ) Lof 24 PIN 850
3.49 AdvertisediricesiGoodhihrullurie S B 40 PIN 13.75
CIRCLE NO 34 ON FREE INFORMATION CARD
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JA THIE:
FOR ALL CUSTOMERS EXCEPT CALIF. CALL TOLL FREE 800-421-5809

21102 {(450ns) 1702 A 6502 2708 (450 ns) 2102 (250 ns) Z—80A 8212 4116 (200 ns)
Static Rams E—PROM Microprocessor E—PROM Static Rams Microprocessor 8 Bit I/O Port| 16 K Dyn. Ram
100 @ $1.10 ea. | 8 @ $3.75 ea.] 5 @ $11.00 ea. 8 @ $11.00 ea. ] 100 @ $1.36 ea.| 5 @ $25.00 ea.| 25 @ $3.00 ea.| 16 @ $24.00 ea.

Z-80 8224-4 410D (200ns) 4096 4200A (200ns) 7415367 7415368 2513 (S5v)
Microprocessor Clk.Gen.&Dvr. | Static Ram Dynamic Ram Static Rams Hex Buffer Hex Inverter Character Gen.
5 @ $20.00 ea. 26 @ $8.75ea.l 100 @ $8.75ea. 100 @ $3.50 eal 25 @ $10.00 ea. ]| 100 @ .70¢ ea. | 100 @ .70¢ ea.l 5 @ $3.00 ea.

MICROCOMPUTER COMPONENTS
MISC. OTHER COMPONENTS | E—PROM BOARDS TADE

MICROPROCESSOR'S REAL TIME CLOCK FOR S-100 BUS
Ror RK » AT $94 &0
¢ 1628 i e i JADE Z 80

0 22.00 2
35 MR (16 Jne ok 599 50 1 MHZ Crystal Oscillator

é)ov/i\aozco 40 H 33 win e RAM wath PROVISIONS tor KIT Two independent interrupts

ber i : TN, D P SAalor ONBOARD 2708 and POWER ON JUMP ?g%‘s”gg's‘;g;,““‘ t6lbceunteshinl

AM22901 [ NS00 Other interrupt s in decade steps from

KB A6 e 2708 0 e ) $1 35.00 EA. v 100 USEC 1010 sec.

. —— xt ng 9; . . Bath software programmable

y S.40 0f Board can be selected by 128 device

$149.95 EA. Sotn e
i . Complete documentation inciudes soft

Brare to display nme of day

ouble sided solder mask

BARE BOARD $35.00 et

JG RT ASSEMBLED & TESTED $179.95
JG RT kiT  $124.95

TU_L BARE BOARD with Manual $30.00

TA IO
Convert TV set to 780 “UPGRADE" KIT

Video Monitor

KIT v 88495 Chorige JADE 2MHz 280 to g 4MH2 vers TARBELL
e e CASSETTE INTERFACE

: v $17.95 with trade Plugs directly into your IMSAT or ALTAIR"

79 200 $49.95 purchase Fastest ransfer rate 187 (standard) 1o 540 bytes, second
Extremely Relable - Phase encoded (self-clocking)

Vg g L STATIC RAM BOARDS T e 101 i g s o 2c 280 B ey o Wilee

1771B01 57.95 3 ) ., | 37 page m;nual included

KEYBOARO CHIPS 8K he - UPGRADE KIT" iricludes Device Code Selectabie by DIP-switch

2804 chi Bk 10 Capable of Generanng Kansas City tapes also
" T -
AYam2Bie - o S b U g;gg'?g 8224 4 cloch e ver 205t capante + Nomodification required on audio cassefte recorder
" 36MH7 o vatal |
RROMES 2200 CER 6995 JADE KIT®  $99.95  ASSEMBLED $175.00

0 12500 "6 moun watrauty from JADE) MANUAL $4.00

6800 ADAPTER 10 100 System COMPU TIME
b S"ng 5100 BUS CDMPATIALE CT 'oo
16K TIME & CALENOAR

250ns ASSEMBLED & TESTED  $435 00 M\um'v'romscu needd the pgwer that a :ealnme znck JADE PARALLEL/SERIAL
450ns ASSEMBLED & TESTED $380 00 can offer [ate and time becomes nstantly avalable
450ms KIT $335 00 COMPU/TIME does not have 1o be sitialized every t me INTERFACE KIT
the system is powered up |11 possesses a crysial contralled

32K time base to obtain superior accuracy and has two setable S.100 812495 KIT
250ns ASSEMBLED & TESTED  $850.00 fl"a"‘s%',drfsffe counters Time, date, and counters are se 2 Serial Interfaces with R$232
450ns ASSEMBLED & TESTED  $775.00 interfaces or 1 Kansas City cassette
asms K17 $675 00 COMPUTATIONAL FUNCTION interface.

Serial interfaces are crystal control
Microprocessors need to be complimenied by hardware Selectable baud rates v o

anthmetics 1o free up memory Dages dedicated to Hoat
DYNAMIC RAM BOARDS ing point routines and mathmat.cal software COMPU/ 1Cassett‘le rwmks up to 1200 baud.
TIME provides a 40 function calculator aray so ihat parallel port.
O R algebraic, tgnnometric. basic arthmenic arotlens can
{BVDC 400Ma DC - 1BVDC 400MA DT e be sotved without the need of developing snphsiicated

18YDC 30MA DC safrware 87 [ . -
EXPANDABLE 32K ‘ A COMMUNICATIONS ADAPTER

CES OMPU TIME 5071 $199 kit $245 A

?gxﬂiggg ) ::I 2;2; gg GO S149 5189 80 103A Sl 1 0 it FSK motem fo1

as . - ) protessiona) and hatiby communicanons

24K (375ns)  KIT $367.00 ' i i Sy $205 A * Complealy Compatible with your INSAL ALTAIR®

32K (375ns)  KIT $42500 COMPU TIME  PC Ronarst o 380 SOL* " or other S 100 micracomputers

Trademarks of *“MITS_ *“Processar Technology
ExpanDAILE 64K " Orvgn 1o a0 o 0 none o T

(37505)  KIT $281 00 iation c

FCC reguiations v.hen used with a CBT coupler
:;72n!; KI‘TI g?g? 88 JAD E V l D EO ® Al gigaa! modulstion and demodulation with gn
75nsl K} oard cyestal clock and precision filter mean that
(375ns)  KIT $995.00 lNTER FACE KlT NO ADJUSTMENTS ARE REQUIRED
® Bell 103 s1sndard Irequencies

FEATURES $99 95 ® Automated dial Ipulsed) and answer

——mos
st

o
A
59900 TL

80A SUPPORT DEVICES
2 .

0pEERDEs

Is]
>r

3223
S

CoRRBEBNITOO
Sommme—

RN G W

[o 2]

hALCG—ODEd

co

R R DL EONGN A
"3 rNoVNNDOLTODDOO
v oude

On board Refresh power o provided with 10wt

[ ——
PR S ar - Y

UPPORT D

Do WNOMD NN O

[
o =

woo

S RALANG LB BWWN OONL—N G
2 LuCOROC—O DD D wwL SORM— Lo

NNOOCOON 0E CROY BLCSNROOSDINA

$ Opiginate and snser mode

, $:100 Bus Compatible o Commiers sl e

MOTHER BOARD's — $ 100 Style iz or 64 Characters per line oo tarovetssop it and BBty

13 stot wiiront panel siot o nes 1 ® 90 day warraniy and full documentation
phics {128 x 48 mat

BARE BOARD $35.00 Parallel & Composi!ivedv'lldxc?o

KIT $95.00 n board low-power memory

B S RIS R RIRI RS R = RPN

~

E4

PRICES BARF ARD anet b $49.95
& ag + $279.95

22 siot $149.95 Powerful software ingluded for , ® DEh $159.95
h. p

ASSEMBLED & TESTED w;:)a'étev?n;?é_ébl" §cvo|| Graphics/

UFD v case lower case & Greek

Black-on-white & white on-black NUMBER CRUNCHER

sanl
@LBb N BRND wRdRoDmR R

CHBN R LANE CNDROO GGG

233

won

PHDDR DN WOV DBRN DDA D
o

=
Py

1
1

e THE PROM SETTER o T 3 e

WRITE & READ full ASCII for use o those applicatians 1
EPROM athemalica

Loy
THIS 1S NOT A CALCULATOR CHIP  THERE ARE NO
] PROFESSIONAL KEYBOARDS ooy
5204 6834 28 Charscrer A The CT200 has que architerture that 15 designed T
Wode MDY En.oding e a TASK pragesng system aulhin a syste Th
MO: DT¢ T tatre Cron Yo S tecture w w the CT200 to work and rur
Stnser U Tac e o with ANY 5100 BUS microprocessor system it
RATOR The EPROM Socser lecel ard Puise ke MODEL ¢ etely compatibile oth 280, AMHZ wirs
hroudt s 26 . e ang ;w 756 8080, 6800 6502 n cessor A muCra sngne
i shed 1 ecab e Par i sel @ ragrammin, al. ¢
! ‘ ; Fotm el Nt e 156 keys) BT s (o SNt o
DYNAMIC RA PRICING INFORMATION and branch insirut Alt gecodian of S100 bus
6D/4116 Mode! 750 \assemtied: £75 95 sgnals (tor select ntrol tuctions) 1 perfermed with
Model 756€ iv0 6495 trohed 1t to eliminate 1he possibility of glitches
Model 702 Ercosure 2995
taodel 710 Numerc Pag 9 95
sodei 758MF Mig Frame 895 PRICE: $248.

9.00
Includes  Manual, ASSEMBLED & TESTED
ASSEMBLED . $375.00 CONNECTORS

DB - 25  $3.00 ¥ o . ) r Products
DB - 255 $4.00 — w e e
= COVER $1.50 5351 Wrst 1441h Street

veropracessor i tended
equire tast versaule

EN

e

NRIL D00
Comrenre M

g i ALTAIL MSAL
o Mt M. e B 1E- P

MC4a024
566

oo

noing

cooo
[T e

g3z
Y

EES

Sea

Somm
A

wi Eight B 1P
dert

by

KIT $210.00

P ERETNINErY

Zo

4

-5
* Soo
(SN

R
owoborownDoO
cotooconnose

-

ASSEMBLED & TESTED $24500 LAWNDALE, CALIFORNIA 90260
{213} 679-3313

44 Pin PC & EYE
44 Pin ww a
MEMORY PLUS 86 Pin — (68001 PC d RETAIL STORE HOURS  Monday  Friday 9- 7
for KIM-1 86 Pin (COSMAC ELF) I Saturday 9- 5
8K RAM (21L02) PC Discounts available a1 OEM quantites ADD $1.50

100 Pin {Alar) PC . under 10 ths. for shipping  Calitorng residents add

JADE 8080A KIT 8K [EAROM 100 Pin - {Imsa) PC 67 sales tax
$100.00 xi1 ASSEMBLED & TESTED 100 Pin — (msail WW . '
sart 80arD $30.00 $245.00 NEW CATALOG NOW AVAILABLE

126 POPULAR ELECTRONICS

WWW amedacaaradioRietery com


www.americanradiohistory.com

COMPU/TIME offers 7400 TTL Series MICROPROCESSOR CRYSTALS

price
FREQUENCY FREQUENC Y

10 MHZ 595 50 MK, 95 /
1 8432 MH; 9.80 50688 MH2
20 MHz 5.95

2097152 MHz | 850 5185 MHz 4
57143 MH;

6.90 MH2z
24576 MHz 850 6144 MHZ
pibr ) 850 £ 303 Wy
300 MH; 8.50
320 MH; 8.50 80 Mz
32768 MHz 8.50 100 MHz
3579545 MH: | 1.25 18 00 MH2
40 MHz 495 18 432 MHz
e Unhzing up to 16 2708 EPROMS x 40 MHz 495 200 MHz
* $.100 Bus Computer Syslems % & 4194304 MHz 495 27 1184 MH;
* Memory capacity of 8K or 16K bytes by DIP 2 491520 MHz 495 270 MH;
* BK boundary addressing by DIP Switch S g 9 .00 50 - g g 60 MH,
*0to 4 wait cycles by DIP Switch FOR PROCESSOR TECH 330 MK,
« Data outpu! address input lines fully bufferea
* Hi-grade glass-epoxy with plated-thru holes 14.318 $495

d

74100 74162
4707,
14108
Ta110
74116 200
74120 126
i
74122
24123
25
14126
2
2532
74136
7a14)
ra1a2
74148

1443 4
Ta45 1
7446
7447
7448
7450
74851

MI/M A
Real Darn Clever

CT 100 Enhancement 1o users of
IMSAI/ALTAIR
Microprocessors

$100 BUS COMPATIBLE
TIME & CALENDAR

COMPU/TIME CT100 $199 Kit  $245 Assembled
COMPU only C101  $149 it $189 Assembled
TIME oniy T102 $185 Kit  $205 Assembled
COMPU/TIME PC Board only 80

IFITEEEER AL

358823

RANARIAERBURAERYRYY

w83

858

38858855 %88888BBERSLIE3BLBEE

|

it v DIP SWITCHES
FCS DOOBA — 3 Dt 8 Oisplay T 4053 K xsié:iﬁ 129 7 POSITION
Rl lrrrosyslenlinloiedio N 006 Saaciomn | 4 POSITION 8150 8 POSITION

T L]

/ o one w161 s MSUIT-N-WRAP WIRE WRAP TOOL : i 5 POSITION 160 9 POSITION
[ cocd ey e W Sins and opens nsulation exposing el 6 POSITION  1.70 10 POSITION
FRONT wiEw  FSC 8000 ;ml,p.“ gg":nl gu,u Dare wiie ::i:ggg:

AT,

s;f_‘,:'al“ P e = NG pre-cuthng of pre strnpping MM 74CI05N
4  enenae 1o mA o Comes compiete with two 100 1t spocis MMT4CI0EN
o MANNUM FORWARD o forwaid oNage 0105 == e e s -

CUBREN 23~ 5 woms 28 AWG wire MM T4CIOTN
—— « Battery Operated (Suze C)
f AWG Wire ont
Universal  Microcomputer/ STECAEN MM 24CIIN o Wraps 30 AWG Wire onto
haroware 53¢ 10« 1116 M IACEZ IR

BEELREEEE

Mode: P1080 524 30 e HOBBY-WRAP TOOL-BW-630
’ MMTACIIEN
(¥4 ;U( Plugboards 8800V e gy « Weighs ONLY 11 Qunces
T g ; S rrrrres e W o cras slimunaceny Standard DIP Sockets ( 025 mch)
' §-100 bus cmnol.qve with heat sink & 80 rac 4 wracaren (LR G Gy Compiete with built-in bt ang Sieeve
1

MM 74C978N
i WIRE-WRAP KIT — WK-2-W
NHIACTOT 156 agcan WRAP o STRIP ¢ UNWRAP
AR » Tool for 30 AWG Wire
Mm7aC 15aN © Roll of 50 Ft White or Blue 30 AWG Wire *
i o S0pcs each1 2 3 &4 lengths
pre-stnipped wire !

MMT4CIBAN 161 311-95

MM8CIESN 16

$19.95

RR———

2824855k 5 8238328

CHANNEL F ™ oo o tper

Automatx lime and scorekeepng
Batrery -tree AL operaton

,I .
* $120.95 [ i e

290e|d 191N

Easy hook-up 0n any B:W or Color Tv
Factory warranty

om

. ™ WIRE WRAP TOOL WSU-30
WRAP o STRIP o UNWRAP -35.95

WIRE WRAP WIRE — 30 AWG
50f $195 10001t $15.00
SPECIFY COLOR — White - Yellow - Red - Green - Blue - Black

i 0813 - Blackack {1 0 2 players:
Channsl F — additional cartridges —$17.95 ea. 310 S5 et
0811 - T Tac-Tow/Shoohng Gatiery 0815 Spacewar (2 piaversl 0819 Drag stap (1 or 2 plvers)
Quadra -600die ‘Doodie 0818 - Magic Numbers 0820 Wazs (2 players)
0812 — Desart Fox:Shooting Gadery [COMPUtet I0GI ) Basadail (2 payers)

D-SUB CONNECTORS

74LS60

e NN =

28258552588 28898

BBBIB RS ELBRBEAEE Y2 IBH B LU BIUY L

69

WIRE DISPENSER — WD-30

%
T B
150
155
195
18
NO PINS  PARTNO PRICE COVER PRICE 8 e ;
%E ;,?7,?; o 50 ft foll 30 AWG KYNAR wire wrap wre $3 45 @3.
DE 9P 1 49 125 300 it o Culs wire to desired length
DE 9 218 i ;% o Stnps 1 of nsuiation  Specity — Blue- Yellow -White-Red
DA 15P 291 150 i 7
DA 158 310 ;Eé '§%
DB 25P 3.00 1.50 | ae & LIQUID CRYSTAL DIGITAL
o} .
Dg gf;’s? :?2 o ' ;25 E CLOCK-CALENDAR
DE 37$ 6.00 89 E] For Auto. Home Oftice T
DD-50P 5.40 228 e Small n size (2x2Vax 7] i
DD-508 8 00 Susn button for seconds elease for date
Cio s 10Ut anywhere a i edner IM double 7
s 1ed tape o' VELCRO nciugea e
EDGE CONNECTORS ~ -
LCD 101 tanatie mone ums i et cgntaineg 1

—

TYPE 7 I Datteres ko better har a year
o/ - oLt 0 - B p: © s.stem ang s bace
DUAL PIN GOLD
QUAL PIN Gotn
DUAL PIN GOLO
DUAL PIN 60LD
DUAL PN GOLD(6B00)
DUAL PIN GOLD(IMSAT/ALTAIR
OUAL PIN GOLDI [MSAI/ALTAIR]
OUAL PIN GOLD(NO EARS-IMSA]
100 DUAL PIN TIN (1 SPACING)

gries
Co- r LCD
e P $33.95.
Clear desk stang for 32 . 00
MA 1003, 12V DC CLOCK MODULE

e s . RS 2 bl
o e 4
» |Bul|| n X'TAL controlied
a0 ! | time base. Protected against
IMIBLIN 10k 4 d lautomotive volit trensients.
< A 2
H—— — Automaetic brightness con
W i trol with 0.3 green color
display Displs turnoft
with ignition “OFF"

LMo 79
LM 03N a5

]

LMTION 75
LMITICs 3a
(MIICN g
LNMI23CH

2288337832888

P
o

5

ALTALR/[MSA] CARD GUIDES 25¢ [ACH

L Mag2aN
LAADAAN

PMIBOCN 30 LMSSEEN 1 75
LMS558N 100

UM1303N

LM 304N

LM3 305N RCA LINEAR SERIES

A casora Computer Products

Do 1% caka
Ch 45 5351 WEST 144th STREET
LM 14588

24 259 e pscay LAWNDALE CALIFORNIA 90260
: [ e

(8 15 14 “,']" “I‘,u’ uhraaon (213) 679-3313

ne 2 iy

e 2 2 (M1556N RETAIL STORE HOURS M-F 9-7 SAT 95
(

Discounts available at OEM quantities. Add $1.25
tor shipping California residents add 6% sales tax

Cuiaasn = 1978 CATALOG NOW AVAILABLE

CIRCLE NO 33 ON FREE (NFORMATION CARD
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] 12 DIAGONAL
[CJ NEW CRT INSTALLED

0 cCTV - Computer Monitor

Used checked-out monitors outfitted with brand
new 12 CRT. Solid state monitors will display 80
characters x 16 lines. Std. comp. video signal input,
$0-239 connector. 115VAC. Qty. Ltd. Great for
your CCTV or Micro Computer!
Sh.We 40 Lbs . 8a30200 . .$98.88 each

[ —J =] ] CONTINENTAL SPECIALTIES

100 MHz 8- Digit Counter %

* 20 H2 100 MH, Range o g |
AX- lllll

ED Display o Fully Auvtomatic

* includes 100 17C clip-iead ing,

Portable DMM

o Dverhead Pratected o Battery or
AC aperation e 37 tigh LED Display
» Auto Zeroing Model 2800

comes complete with test $85
eads, operating manual and spare fust

Model MS - 15

$246.50 |

aton
teery at line OPer
e ang e sy s

o Power consumat han 15 W
P 1on less |
o vertical Gein 0.01 10 50 volts/div 12 setting

o Eaternal or mternal trgger

ered
o+ Compact arcuit POV
tamily COMP i
. '3“‘\‘!'“: pulses 35 s shott 3% 50
e

ut cable manuaJ$1 19-00

 Flashing Over-Range indicator
* Auto Polariy e Overload Protected
Model 270 wired Req. $80.00

,Kit $65.00

Portable Super

Cricket Transistor

& FET Tester ¥4

Comes compiete with. AC $1 95.00

Adaprer. 396.85 Touch Probe
Transistor; Manual syncmodes

Dual Trace Model L 80-508

o Adt, subtract mades on
CH 1 &CH2

« Frant panel XY aperation

o 17 § nSec rise ime

Reg. $769.95

$615.96

with accessofies

R
Tranmstor Tester T

MORE SPEAKER KITS AVAILA_BLE
SEND FOR FREE CATALOG!

4 wide dispersion of the low tones. Cabi-

freq. resp of 30 to 20,000 Hz. Buy the
| complete kit or just the cabinats!
F COMPLETE KIT . Order No. 721470242
| Sh. Wt. 35 Lbs. $49.50/pair
CABINETSOnly . . . . . .. 70870200
Sh. Wt. 25 Lbs . . . . $25 00/pair

These oddball systems were designed
for direct dispersion of the high freq and

net measures 17 x 10% x 9% 'desp. Kit
includes: 2-cabinets; 2-8"woofers; 2-4"
dome tweeters; crossovers; grill cloth &
instructions. Assembled systeams deliver

SPEAKER

SYSTEMS |
DELUXE KIT
$69.50/PAIR

Enclosure is clad
with walnut-grain
vinyl, & measures
21x12x8". Ac-
comodates an 8"
woofer, 4 dome
tweeter, plus a 3"
port. Parts include
cabinets & speak-
ers (already mentioned), hardware, damp-
ing, crossovers and instructions. Cabinets
avallable separately. A fantastic buy .

QOF SURPLUS BARGAINS AVAILABLE FOR HQBBﬂST & ENGINEER t

| —

audio amplifiers, each on PC board
with all components soldered on . . .you
simply attach line cord and wires from
transformer to amps. Add case, inputs
and controls for a neat stereo amp. Kit
includes 2-power amps, transformer line
cord and instructions. Qty. L

Showe 3 Lbs - 7EuToNGE 512,88

Send orders to:

B&F ENTERPRISES

9 volt n‘a:u!w $2 Q@_
ot o Dept. P-6

o Movable base i (ton!mm& lu

these systems would cost $198/pair if
store-bought. Quality need not be

Y SSTHAXIA NYDIHIWY - IDUVYHI HILSYW - QUYDIIHIWYMNNYE - ¥L25-LEG (Z19) - iIBNOD 1AM SHIAHO ANOHL

0.6, TO 18 and smalt “in line” feads 7 expensiva! Now with foam grille.
© Yo st m oot f . » Qe 010 e KT 0263 $69.50/pair| 119 FOSTER STREET
« Clear speaker {one. 0o V1S 0. P
- CABINETS ONLY. PEABODY, MA. 01960
Voltage smke Wt. 30 Lbs. . 70870197 . .$25.00/pair

Tel. Orders (617) 531-5774

WHERE SURPLUS REIGNS SUPREME |

Protector

Limits voltage transients that
vght damage equipment. Plugs
into any 120 vatt \;mund!d AC

Model GESP-752

$7.95

Cordless
B Soldering |r0n5
e $17.9
Tor more 16.00

SEND FOR OUR FREE CATA

Q314322

Use Your BA-MC or AE 107 !allphonl
orders. No C.0.D.’s pleas
+]Please add POSTAGE ~UPS or Parc, Post.

CIRCLE READER SERVICE CARD FOR FREE JUMBO CATALOG B&E
CIRCLE _NO 6 ON FREE INFORMATION CARD

W |\TEGRATED
i ELECTROMICS

Los Altos, CA 94022. (415) 969-7827

Att

ol Cases
ng)EL TC100/ST
feg $283.00

$239.50

Rol\ Kit
$13 g5 Model 99PR

Service Master
Tool Kit

Mode! 9SM

$39.95

Model 7500
The Onginal
1S0-TiP %

N w \s B

74LS00 .25 TTL 74LSXX
74LS01 .25 JUNE SPECIAL - guarantced orime parts

74L8253 170
7418257 170

3 or more

Mm.y and easly V2o 74LS02 .25 741574 45  74LS158 1.35 7418258 175
Finds tauity componen 74LS03 25 741875 63 74LS160 1.85  74LS259 200
EL 5800 $22 50 74LS04 .32 741576 47 74LS161 185  74LS261 3.25
Moo 74LS05 .32 741578 40 74LS162 185  74LS266 .75
590 o 74LS08 .30 741S83 1.65  74LS163 1.85  74LSZ73 275
bus ko0t 74LS09 .36 74LS85 1.90  74LS164 185  74LS279 75
- T T, 0 ) bus st 225 74LS10 .30 741586 .47 74LS165 185  74LS283 1.60
mmwwmuw 350 s 74LS11 .33 74LS90 86 7415168 195  74LS290 1.60
© a7 568 b 741512 .35 74LS91 130  74LS169 1.95  74LS293 1.60
B L T . i 375 74LS13 .65 741592 110 74LS170 260  74LS295 2.00
<SR LU 8 3% 741514 1.50 74LS95 1.45  74LS173 180  74LS298 2.00
e me a0 01 478 70 300 741815 .33 741596  1.85  74LS174 180  74LS299 7.00
741820 .27 74LS107 .56  74LS175 180  74LS324 2.25
741s21 33 74LS109 .56  74LS181 355  74LS352 185
e e o 01 SR 74L522 .33 7418112 .56  74LS190 240  74LS365 .95
741526 .37 74LS113 54  74LS191 240  74LS366 .95
ono-LamD 741827 .35 74LS114 54  74LS$192 240  74LS367 95
Cotors Red, yellow, blue 741528 .38 74LS122 90  74LS193 240  74LS368 .95
black. oyster white U L bsted mp sackers (929 74LS30 .30 7415123 1.20  74LS194 180  74LS374 2.25
:l,mm 741832 .35 7415124 2.00 74LS195 180  74LS375 1.25
wotel xt2302 $14.95 i $32_00 74LS33 39 74LS125 1.00 74LS196 1.80 74LS377 3.25
74LS37 .39 74LS126 1.00 74LS197 180  741S378 235
ies 741538 .39 74LS132 1.20  74LS221 185  74LS379 2.25
Magmher C = 700 Sel'll!ﬂ 741540 .37 74L$136 56  74LS240 280  74LS386 .95
precsion ground and polishe 741842 1.20 74LS138 1.20  74LS241 2580  74LS390 3.75
LAMP magnifianon lees Uses 74L347 1.25 74LS139 120  74LS242 270  74LS393 275
4o MG 108 278 Cuchee ot (800! 645-9518 74US48 145  74US148 160 74LS243 270  740S395 285
Mode 6t N Y State call 1516) 752-0050 741549 145 74LS1517 1,20 74LS5244 280 74LS399 260
7 | Before you buy test equipment 74LS51 .28 74LS153 1.20  74LS247 1.75  74LS490 3.75
i any make oc model - check our prices 74LS54 .33 74LS155 1.25 7418248 175 7415668 2.25
Master Charg: BankAmercard & 741555 .28 7415156 1.60 74LS249 175  74LS669 1.8S
0D 5 accepted 74LS73 .47 74LS157 1.40  74LS251 1.75  74LS670 3.95
Multimeter L =T —
mulmE L .
;:E:s $17 5 scale. e 855 Cankiin S1. Faronngdale, N.Y 11735 m— 21 L02 e Guaranteed prime $1 50, 10 up
New York State residents a0d approp sales tax )
All advertised prices good thru June Add $3.00 for shipping and insurance (continental USA only) i3 dlglt A/D LD 1 30 $6 50

Minimum order $5.00 US currency. Check or money order only.
Add 5% to cover shipping and handiing charges. Calif. residents
add 6% sales tax. Santa Clara Co. residents add 6.5% sales tax.
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P.0. BOX 74A
SOMERVILLE, MASS. 02143 TEL. (617} 547-7053

52 _ON_FREE INFORMATION CARD

Include Posiage, Min! um 145
| Order $5.00, 'S $20.00 Hampshire S1.. Cambridge. Mass.

——ABOUT YOUR—— ARINTES SIRCUIT ERAGD conNERfors BEIErems. | 8328 Nave Bridges INEISITTSEIN B
\ - RV T 2a 11 6A | 25AT gpin .22 24 P agf X
H i Caatchen 60 on T B33 %0 TRANSISTOR SPECIALS T I 0 14 pin 25 28 pin 50| B
2N6233-NPN SWITCHING POWER 1.95 g N A
SUBSCR'PT'ON 7WATT L0-65 LASER DIDDE (R 5395  [EESTRIGIWANSUNSEIRRr IS S LU I S I B RS
ING S, Ty $ 100 20 1.20 7 3.00 18 PIN .30
% b t to Po ] AN 2B REES IN1546 PNP GE T0.3 s 75 S8k
our su SCFID lon to PULAR 2N 2646 UJT ) N N
............. Sl u
ELECTRONICS iS maintained on one of £ RlsoniRIGGE HTio) NGOSE 17 SANKENIAUDIOIPOWERIAMES,
86 P T 92 a AT T
the world S mOSt mOderfn' ef,fl(:Ient MINIATUREMUI T VURI&TWIM Pf)YSb( LISEY T E !1:_/0 >3)0’W:IT; ;: ;g
computer systems, and if you're like 1000 WO S AERIEES T ST FOT V3ot -
99% of our subscribers, you'll never e P o6 ; TANTULUM CAPACITORS
have any reason to complain about Iis board s 2 1116 single sideq pape: 1 22UF 35V 5$100  6.8UF 35V 45100
your SUbSCrIDtIOn service, Epfé:éer)o;g\rn il hoia up [0 21 s.nam:r;a s R § P ot N ; ; 29 ;Oﬁi 19\\// SS 425 =
We have found that when com- O e G e G G R T Rl A PR 39116 S 10 a2 S 1UF 100 15UF 35V 3/$1.00 -
plaints do arise, the majority of them RED. VELLOW. GREEN o7 AMBER 0D RIS & 107 E e o W e T
occur because people have written merau S e pAPISAOD ; 47UF 15V 5/$100  gRUF 16V 5 50
their names or addresses differently YRR TR O eY TTL IC SERIES R R CTaCITS
at different times. For example, if Silicon Power Rectifiers e 8 BRL e B | e w gsee o eer e
our subscription were listed under PRV 1A 3A 174 2404 707 13 mI D cwmr a3 oaese es | TalSez 2 2aegi2 o 80 LM SN
IEYYHIR 8 00 A6 14 500 a0 ey B R 741504 28 7aLS138 70 (M 308 75
g ETOIE0 GRCIE B d )l : gl dmowome R oo omnor foa R onoomo X
ey T437 741 7" 5 'a 7. 151 »
etown, n}o_na, Bl SO & 650950 v S At St Tason ' Jasis3 %0 Lmaa 9
renew it as “Bill Jones, Cedar Lane, = B R 1250) e v e oan womn o | s o;oesm om0
N 2 2 3 7 1 M
Middletown, Arizona,"” our computer 1000 70 02000 | e e s ommowowmoww | OIEL L NS % Nk w0 | £
would think that two separate sub- R R A A A St el IS S N ) SO 1 T oty -G S !

i i 1 I 5 b 0 7aLs2 0 95
SElionERAEE] Igvalved! gt - Ll v el R
would start sending you two copies 23225 ::;;‘; S e $00s s 3 JAe 3 e o8 sas @e | sas2e 32 valsiee 88 Lwaer 135

S Pt ) ot e 7420 13 7e80- M 74155 54 7419 66 741527 32 7415169 85 LMS&37 250

of PopuLaR ELECTRONICS each month. e ' ] s 25 75 7383 65 n: 55 ;;7;9 55 741530 26 74LS170 168 LM 553 250
2 2 ’ 350 26 22 7485 B2 74161 RS ag1- 50 < &

Other examples of combinations of i?éﬁ;’;’{,fﬁ.‘w' ts N e s e | larS o d T e mim

names that would confuse the com- R B B i e g SLICONSOLARCELLS pitsae e JHreiinl eof SR A2

te id lude: John He 17024 LIV PHOM s e 30500, 7al5a7 g5 7aLS191 95 565 a5
pu 3 r wou ‘nc u e'_ 0 n nry 5204 4K P 310 LED READOUTS 41547 79 7415192 95 566 25
Smith and Henry Smith; and Mrs. AV'Slas uan [N Tl cE1 D o1 7ausst 26 7als193 95 567 30
JOSQDh Jones and MaryJones Minor MCABO MODE M Cr it % a Es BO ! g MAN 7 3 2 ?' 3 721554 26 7415195 85 701 go

. 030 TELCDYNE 3 JY’\bL A 17 C E 741890 95 741.5196 95 709 5
differences in addresses can also e?'ﬁ“l";:‘v’mﬂm : FNDoI0CA 5% B8 FNDROTCA | 53 on | e B raom a3 5 x
lead to difficulties. For example, to 32855157 dn ke N SRl b o L ES Tl
the computer, 100 Second St. is not TR T DATACASSETTES 5125 abeY ¥ saishe s ras a5 m
the same as 100 2nd St SOLDERLESS BREADBOARDING 44 Pin Solder Tan Conneclor 156” Spacing §2 20| 741593 55 T9LS36S 55 1458 S
. ; 530 128 FIVE 110 ROINT rE pss B e 3w o | R
So, please, when you write us R I S e e 48 85 | st _ 3 sasies &5 s 390
about your subscription, be sure to aL 2 i Bhy POINT i s ML e
enclose the mailing label from the 209k DBOARD 3 237 | CTS 2068 eaht position cip switch $190 |y == u
CTS.206-4 tour postion dip switch €178
cover of the magazine—or else copy i€ TEsT eLins .
your name and address exactly as et ;EJGLULATORS o 4 (w: "\1‘06»«5';,[;", T £ :wr:g%s PRV 1A 10A 25a 15: -
they appear on the mailing label. S P IR 5 as | wivaa0s DO Rl e e ] m
This will greatly reduce any chance 10 T an P18 a e sav'E 0 mso 208 P-DPOT Cener ot | G50 T Te0 260700 720 220
of error, and we will be able to ser- 322\5'5"5!’,’,_5 95 78MG or 79.. $1.20 MTA 206 P-DPDT Center Off $1.85 600 170 230 360 150 300 o
vice your request much more o STATE SALES
QUICk|y Terms: FO!Cnmmm. Mus Send 25¢ for our catalog featuaing ‘ ’ S LID A A - m
| Send Check or Money O Teansistors and Recutiers

CIRCLE NC

EDI introduces . . . SOLID-TANTALUM CAPACITORS MINIATURE PHOTO FLASH
€ Di d id €1 |
NEC ey olRNHES CAPACITOR
NEC America, Inc. @120 Hz Assorted  Assortad  Assorted ¢ 600 MFD, 360 Voits

. 1 i .
NEC QUALITY ASSURANCE — HIGHEST STANDARDS (N THE woRLD |Part No. (F) 19 1099 100-993 1000 Q ° Size: 1" Dia x 3%
As one of the world's largest electronics manufacturers. NEC has| - 35 VOLT RATING N 577
developed a gualty control organization with quality assurance testSENDA104K35S - 174 ! L-242 3/2.50
and procedures second to none NDA154K35S 174 138
Listed are the NEC Product Series stocked by EDI. afso a few ex- |NDA224K35S 174 138
amples of the exceptional values we can offer A larger lising isfNDA334K35S 174 138
avallabie on request NDA474K35S 174 138
integrated Circuits — TTL Family. CMOS uPD400C Seres. Linear [ NDABBAK35S 174 138 11,-3 VOLT AD]USTABLE
IC's. ECL 10K Series. Optoelectronic Devices. Zener Diodes 2 and 1| NDA105K35S 174 © 138 DC SIGNAL HORN
Watt Series. Solid-Tantaium Capacitors. Fluorescent Indicator Panels. INDB155K35S 200 159 \ !
LINEAR IC PRODUCTS NDC225K35S 220 175 ¢ Use In Warning Devices, Alarms. Etc.

NDD335K358 220 175
+ High Reliability Industrial Linear Circuits |NoeaTakass 20 e R 35 31.00
.260 .206 . .
.32 .254

[ RSTARNTT

ONWN DO BN |

‘Assorted Assorted Assorted NDF685K35S
NEC Voltage National  1-9 10-43 5099 100 &)G1UBK3SS

iheiadoo- & lwaiors 117 s s 1| Fantastic Buy! ELECTRONIC SUPER GLUE
uPC14312H* 12 LM340T12 117 COMBINATION LOCK (EPOXY'A Dl‘Op will HO]d TOl’lS]

uPC14315H 15 LM340T-15 117 Permanently Welds
=nP 10.00 .
uPC603D recision ON PLATE PANEL Aty + Masonry

B WITH LIGHTS Porceiains  + Glass
Ceramics ¢ Fiberglass [BEP@

“Pin Connection and Efectrical Characteristics are completely compati
¢ 0-100 On Combination Plate Plastics ¢ Wood

bie to original manufacturers 5 . .
Operating temp. range for metal can and Cer DIP -20°C to +80°C -
poraungLeTATang ¢ Special Combination To Activate, China e
Other Combination To Deactivate Resists Heat, Cold, and Fungus

CRPWN L OO DOD

for plastic molded DiP -20°C 1o +70°C
¢ Commercial Linear Circuits (Topt =0°Cto +70°C) Easy to use, Dnes Almost Clear

Assorted  Assorted  Assorted 99 K-14 Reg. 2.03 99
NEC National 19 10-49 - 1 N-220 4 SPECIAL =

UPCTAIC  LM741CN . ! . ,
uPC301C  LM3DIAN : : : : INTRUDER/FIRE ALARM | NEW 5DEP1 5" ROUND FLAT FACE
uPC1458C  LM1458N . ! . . \CONTROL MODULE OSCILLOSCOPE TUBE

UPC324C  LM324N
uPC3IC  LM3TIN
UPC339C  LM339N 78 29.99 Value Electrostatic Deflection
uPC305¢ LM376N 1.50 Electrostatic Focus o
12 VoIt AC, 80 Cycles, 12 Volt DC 6.3V/600ma Heater
VOICE ACTIVATED Lite Act, — TestyD/Act‘ Act. Term Phosphor
SOLID STATE SWITCH Burglar NC Circuit Fluorescence .. . . Green
+ Locks On When Activated Two Fire No. Circuits, One Fire Persistence Medium

¢ Opens When Circuit Is Momen- NC Circuit 8
tarily Disconnected Horn Circuit 8 8 W 14

$-45 _88 N-250 Special

ELECTRONIC DISTRIBUTORS, INC. Send for free catalog * satisfaction guarunteed
DEPT. PEl 4900 ELSTON AVE. Min. order $3.00 * Allow' For Postage

Ill. Residents Add 5% Sales Tax
CHICAGO, ILL. 60630 Prices good thru August 1st. 1978 or while stocks last

Tel: 312-283:4800 Notice: Some items may be of limited guantities and subject to prior sale.

— allow .25¢ per Dound smppINg and S0¢ Mandiing charge.

3/39.00
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m> BEST BUYS ¢

OUR BEST SELLER:
ECONORAM II™

S$-100 compatible 8Kx8 in a cost-effective
package. All lines buflered, fast. low power, unique
configuration as two 4K blocks, handles DMA. and
many other features .. packed on a high quality
board and using high quality parts (all sockets in-
cluded). Totally static design.

See the 1/78 issue of Kilobaud for an in-depth
evaluation, or send SASE to "KB Reprint” and we'll
send you a copy . . or better yet, talk to somebody
who owns one

Kit: $135.00; 3 kits: $375.00;

Assembled: $155.00

NEW!
16K ECONORAM IV™ KIT

$-100 compatible 16K x 8 memory. Static design,
current under 2000 mA. manual write prctect swit-
ches for 4K blocks. can be used with or without phan-
tom line . . . and it actually costs less than dynamic
equivalents!

i T

Electronic Warning Flasher Kit

This battery operated device continuously e
emits bursts of intense light. Grear safety \\\J

device for bicycle riders, skiers, hikers,

boaters & campers. Comes complete w/ ali i’
electronic parts, quahity glass-epoxy P-C

board & easy to understand nstructions K{‘—,ﬁu
Uses high output xenon flash tube which Ll .
flashes % 1imes per second when batteries -

are fresh Operates continuously tor 12

hours on 2 alkaline “C" batteries. You

need only to supply the batteries and, if €23207 *6.95
desired, a battery holder & case (3 for$18.00)
5"""‘\';"“' M, 6w Green Neon
¥ Same as NE2
\éﬁ Vo | Teeen bur sions ﬁ
| —— ONS GREEN Op-
¢ 2 for $1 erates on 1§ov. /
o teauied 10 tire
xenon flgsh 1uhes 6 for $100

SLIDE SWITCH MV109 TUNING DIODE

Asomgr\ X

moscs 3125 |7
moronocs gEEE] . S1oo 7 g W00
LASCR MICRO-MINIATURE |HONEYWELL
COMING SOON: ” ROTARY SWITCH | STROBE ¢
24K ECONORAM VII' KIT Uy 200VOLT | apous, iy | 14°
Just around the corner for the S-100 bus 3 AME s 1 SAmeR
round the er for the S- uss . .. we el 4 . $1.00 79¢ CORD 51.00

think you'll like it. All the regular features of our static
Econorams. plus some extras. It's static. it's 24K, it's
an Econoram . . . watch for it!

H8 COMPATIBLE
ECONORAM VI'" KIT

12K x 8 for the H8, with the same features that

PLUG FROM BILL: There's more to life than computers. . . like
music. Craig Anderton, noted author and designer of our ¥ usikit prod
ucts, has produced a cassette tape of original music that 1s distributed by
our friends at PAIA Electronics {1020 W. Wilshire. Oklahoma City, OK
73116: $6.45 ppd). In addition to hearing our Musikits in action, you get

Electromc Flash Unit Gudeno 28 asa2s

These were 10 be installed in cases
but the final assembly was never
completed. You get a complete
working flash unit’ Qperates on 2

Wt AA penlight batteties You need
A 4 B only supply a shutter cord, batrer
N & holder & batteries, & 1f desires

T some sort of case Appx overall

size of circuit board, retlector &

have made Econoram the name in S.100 buss ] ©© hear some reaily good modern music. We like it . . . you probably wil *3.95 22867 capscitor 3% 24 x 1
N . 100
memory. Static design. buffering. plus all sockets and T ] pﬂo[ofmm cnpf Metal matie  REPECTOR
bypass caps are already soldered in place so you can | TERMS: Piease allow up to 5% for shipping: excess refunded. Califor 350 mf 330V "':'5" '0“(’“’
get right into the best part of kit building nians add tax COD orders accepted with street address for UPS. For il 'f o 5200
Kit form: $235.00 VISA“/Mastercharge® orders call our 24 hour order desk at 720 mt 360V 'E‘ecr:'ﬂ" - "
{415) 562-0636. Prices good through cover month of magazine. :ze f;;]’“’e;c )
f 200 ; I :
FREE FLYER: These are just a few of the ilems we carry for the com 520 mf 500V 334 (D 1178
puter enthusiast. We also stock 2 broad line of semiconductors, passive
components. and hobbyist items We will gladly send you a flyer describ STROBE TUBE RSST. SV REED RELAY SPST $100
ing our products upon receipt of your name and address. Brand new tac 5y REED RELAY SPCT 150
1ory prime Jumeo o [ 5/5100
feobembes 23280 / | 76105 Su mec.  5/S100
5 strobe tubes, »
o schemaves S 2.007
® Minimum ordag $5 00
® Please include $1 for postage
CHANEY * Visa, MC and COD accepted.
BiLL GODBOUT ELECTRONICS electronics 8 Phone orders are welcome,
BOX 2355. OAKLAND AIRPORT, CA 94614 M =
P.O. BOX 27038. DENVER. CO 80227 Ph: 303/781-5750
end tor 0 R A ATALO o) gue
CIRCLE NQ 25 ON FREE INFORMATION CARD CIRCLE NO 10 ON FREE INFORMATION CARD

MORE NEW ITEMS!

JUMBO LED READOUT ARRAY

By Bowmar. .5 in.
character common
cathode. Designed
for use with multi-
plexed clock chips
4 digits in 1 pack!

NATIONAL SEMICONDUCTOR
SiX DIGIT ALARM CLOCK CHIP

National's second generanon clock chip

24 Pin Dip Supec easy 10 use
ZOMPARE AT TWO

OR THREE TIMES
QUR PRICE!

SPECIAL OFFER!

With purchase ot Clock Chip at left.
T1 COMMON ANODE LED READOUTS

=TIL 312 33 INCH
HIGH EFFICIENCY!
59¢ - A PERFECT MATE.
BUILD YOUR OWN CLOCK!
fmmm WE SUPPLY DATA!
MOTOROLA 7805R
Voltage Regulator
e i S Same as standard 7805
il e T except 750 MA output.
TO-220. 5VDC output.
44c each 10/$3.95
EXPERIMENTER’'S CRYSTAL LED IC Counter Kit
262 144KHZ This frequency is 2 You Geti 1—7490, 1—
P et e | 7475, 1—7447; 1—Led
(0112 Newby CTS-Knght A5 | Readout. All this for $1.99
e (Led Readout is famous
SLA-1. .33in. By Opcoa.)
2N3904-House No.
TO-92. NPN.
VCEQ-45.
HFE 100 to 300

10 for $1.00
Motorola Quad Op-

Amp MC3401. Pin for
Pin Sub for popular

FEATURES

12 HOUA DISPLAY * 24 HDUR ALARM
40R 6DIGITS ¢ ALARM TONE OUTPUT
SNOOZE ALARM * EASY LED INTER| ACE
POWER FAILIND * BRIGHTNESS CONTROL
AM/PM INOICATION ¢ SINGLE POWER SUPPLY
FAST AND SLOW SET * LOW POWER

$] Q5 LIMITED STOCK
3W. AUDIO AMP

Assembled & test-
ed. Not a kit. Has
tapped output for
either 4, 8 or 16
OHMS. With sche-
matic.

MOTOROLA 4K RAM’'s — Q9¢ EACH (WITH DATA)

A major US computer mtg removed these parts from PC boards. then retested
them to fuil specs Best Memory Buy inthe U.S.A ' 4096 x 1Bits. One of the easiest
Dynamic RAM's to use A complete memory board design using these chips is
detaiied in the MOTOROLA M6800 APPLICATIONS MANUAL starting on page 4-
70 The 6605 i1s the popular 22 Pin Dip

8 FOR $6°°

4096 WORDS OF RAM'

HUGE
SPECIAL
PURCHASE!

$1.25 each

SURPLUS BUY OF THE DECADE!

FAIRCHILD DISC CAPACITORS
JUMBO READOUTS .1 MFD 16V. P.C.
.5 tnch Char High Ethciency! leads. Most popular

FND-503-Common Cathode value! By Sprague

FND-510-Common Anode
20 for $1.00

YOUR CHOICE 69¢
Motorola PNP Power!

10 FOR $5.75
Jumbo Red Leds

2N4905 TO-3 case. 90W
VCEQO-60 HFE-100 max. at

New by G.E. Like
MV5024. Number 25A Good mate for the
SSL-22. 2N3055 PRIME!
6/$1. 75¢ ea. 4/$2.50

® ® *
Digital Research Corporation

P. 0. BOX 401247 A GARLAND, TEXAS 75040 ¢ (214) 271-2461

GUARANTEED!

MALLORY
POWER SUPPLY CAPACITOR
1500 MFD 16 wWvDC

3/81.10 10/$2.95
FACTORY FRESH! SMALL SIZE

LS SERIES TTL

74LS00—33c 74LS74—49c¢
74U502—35¢ 74L590—69¢
741804 -35¢ 74L5138-89¢
740808—35¢ 74L5154-1.4
54310—33c 74C3175.1.10| LM3900.
740520—33¢ 74L5367-75¢

74LS73—49c 74L5368-85¢c 3/$1 -00

TERMS: Orders under $15. add 75c. No COD’s. We
accept VISA, MasterCharge and American Express
Cards. Money Back Guarantee on all items! Texas
Residents add 5% Sales Tax. WE PAY POSTAGE!

FullWaveBridge
4 Amp 200 PIV

69¢ea. 10/5.75

GE POWER TRIAC

SC 146D. House #.
10 AMPS 400 PIV
TO-220 CASE 75¢ea.

4 FOR 2.50

25/$3.75
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PUSHBUTTON AM
AUTO RADIO

All Are Brand New
sMounts In Or Under Dash
¢12 VDC Negative Ground

8-TRACK AUTO
STEREO PLAYER

.___'—
3 - 99 oEnjoy Your
sfavorite
Music In Car.
A28 van Etc

R

SAVE OVER 40%
DELUXE AM/FM WALL RADIO

Great surplus buy saves you over 40% on brand

. 60 MINUTE
19¢

Pxg ot 3

new AM/FM Deluxe Wall Radio w/handsome
silver/black control panel. Mount anywhere den,
kitchen, bedroom. office. workshop. Self-cont.
Philco-Ford radio chassis (14%x313/16x3"2")
w/11 transistors, vol. control, AM/FM hi sensi
tivity tuner, AFC 2% dia. Speaker, 7Y/2° 110V

BLANK CASSETTES
ACAdapt. 117V 6,758 VDC.BA159 ... ... ...

el ess Than 1¢ Per Minute
e(deq! for Voice or

Music
CB Gutter Mount Antenna. AAS29 . ..
CB Trunk Mount Antenna. AA-999 . .
“Message Minder" Tape Recorder As-is. 1
“Bib” Groove Kiean Record Cleaner. HF-604 . .
500° Hookup Wire Kit. WW-579 . ... ...............
Volume Controls, Pkg. of 12 Assorted. VC-274
Capacitors, Low Voitage Elect 50Pc.CO407 . . 1
Terminai Strips. Solder Type, 40 Assorted. XM-501

OFFER GODO DNLY IN THE CONTINENTAL US.

A\ electronics
260 S. Fo St.
Dept. |C Akron, Ohio 327

Resistors, 100 Assorted Carton RRO77 . .- . . 1%
2" PM Speaker, 8-10 Ohm_ 2 for 1.00. SS-295 1%
8-Track Tape, 40 Minute. TA-907 .. ... ... 49¢
Earphones, 8 Ohm, Less Cord. Pkg. of 4 PH-405 49¢
Singer 12 Digit MOS Caiculator Chip With Data XM-635 . 179
UHF Varactor Tuner With Oata Sheet XM-676 149
Ceramic Capacitors, Pkg. of 100. CC-211 . 100
RED LED. 2 Voit, 10mA. Pkg.of 5. PL-233 . . 59¢
LCD 3'» it Display. XM-3T1 279
709 High Gain OP AMP_RE-131 . 1%
Deluxe Stereo Headphones. PH460 . .. ... ... .. 299
Cassette Laplel Mike, 3.5mm Plug MM-174 . 1.00
Slidemount For Auto Stereoor CB.AU-149 ... ... . . 199
£ t0 12 Volt DC Converter, 6V. Acc. On 12V. Batt. AU-297 . 499
4000 RPM 117V_AC/DC Motor. M0-385 . = .. ... . . 129
18 RPM Geared Motor, 120VAC.MO-409 ... ... .. . 159
TV Tuner Motor. 14 RPM, 120VAC. M0-392 . 188
3"Fanand 120VACMotor, MO-416 ... .. ... ... ... 249
3%" DigitL-C Display. XM-370 ... .. .. 375
Spery 9 Digit Dispiay. 180VDC. XM-643 100
20 Key Calcuiator Keyboard. XM-329 . 15|
TiDesk Calculator Keyboard. XM-523 .. .. ... ... . 1.00
Assorted Knobs, Kitof 25 KN-G30 . . ... ... ... ... 6%
3" 7Seg. LED.Comm. Anode. Green. XM-341 .. . . 139
3" 7Seg. L.E.D. Comm. Anode. Red. XM-370 . .. 139
100 MFD. Elect. Capacitor, 50 VDC.CC-216 .. .. .. . 99¢
12K Ohm Globar Resistor. RS-241 ... ... .. .. .. 59%¢
Mini Poly-Styrene Caps. 500 pf ©125V. Pkg of5.CC-234 5%
Mini Poly-Styrene Caps. 1000 pf. ®125V. Pkg.5 CC-235 . 5%
12 Digit Calculator IC Chip, Bataincl. XM-330 149
2" Waterproof Speaker, 8 Ohms. SP471 ... 149
80-40-20MFD®150V. Elect. Cap. CC-144 . | 59¢
100-150 MFO®150-50V Elect. Cap.CC-213 . 59¢
3VDC Buzzer, 1'2" Diameter. XM-756 . ... . . . 59¢
Wire Terminal Lug, 50 Pcs. Solderless. XM-735 ... .. 99¢

NAME __

ADDRESS

CITY ______STATE 2P
Qty. Stk. # Description Price Ea. Total

AC cord. Ong. cost $30 ea. Buy several now

No. 72,275 AV (READY $1750 Pod.

TO PLAYY)

EDMUND SCIENTIFIC

:il

k(‘ 3

¢

R

KNOW YOUR C

ALPHA
FROM -~
THETA! C

a

[

S
¥

For greater relaxation & concentration. monitor
your Alpha/Theta brainwaves with audio or
visual signals on Biosone II. Features of $200-
up units. 3 feedback modes! 4 Ib.

SUPER
QUALITY
10X
MAGNIFIER

This  Hastings
tripiet is  pos-
sibly the most
favored pocket magnifier today. Fuli 10X, color-
corrected. flat-field. cemented lens system.
Great for jewelers, collectors, engravers. hob-
byists, etc. Mtd. in aluminum cell. chrome
plate case. %" x 1% closed;

clear lens dia. /2"
S 1 2 . g 5 Ppd

No. 30,344 AV

25 POUNDS OF PULL
FOR ONLY $2.50

This mighty ceramic magnet s powerful enough
for most uses, yet small enough to fit in your
pocket (only 3-1/87). Great for metal pick-up
jobs. mounting maps and charts. _even “mag-
netic fishing” with a string' Convenient handle
lets you carry things with ease. What a buy!

$2.50 ¢

No. 40,847 AV

SEND FOR

OPlease Tox
R Send Post
Catslog TOTAL

CIRCLE NO 42 ON FREE INFORMATION CARD

WWW akherieaanadiahistary com

EDMUND SCIENTIFIC CO., Dept. AV 11 I
FR EE Edscorp Bidg.. Barrington, N.J. 08007 1\:
Enclosed please find check/M.0 I !-.'--
CATALOG Charge My | |Amer Exp. ~ BAC/VISA 'MC 1
Card # interbank # Exp Date# il
Oty Stock No Umit Price Total I
I EDMUND SCIENTIFIC CD., Dept. AV12 I I |
Edscorp Bidg., Barrington, N.J. 08007
I GIANT 164 Pg. Catalog packed with unusual bargains. I N resdents add 5% I
I I Frae Handling Service 3100 I &
l Name. ! Total l
l Address :g;ne . !
Ci tat i ress -
l i wps, . 67,- i &l City. State 2ip__ — l
5 5 1 1 ' 3 ° 3 7 J J J | -------------‘

No. 1668 AV
(9"/2x55:8x4V/4")

$149.95,,

$59.95 ryo

No.71,809 AV
(FOR BEGINNERS)

aoe|d 191N <

§“‘§t§

-

é

GET PROFESSIONAL . A

TIMlNG ACCURACY My SEC 1400 'li

WITH THIS B ;;-"'i'

LOW-COST 3

LED STOPWATCH §

-i_;|

Used at AAU. NCAA, 5

and the Olympics {l_

this two function i
stopwatch times

single segments of
events with time infout delays Press the
button and stopwatch displays time action
stopped — then resumes with next button
press Accurate to 1 sec./yr.. bright LED dis-
play reads to 59:59.99. runs on disposable
batts. (incl): lanyard. 1-yr warranty

$39.95 Ppd

No. 1695 AV

p

'

e

-l
w55 Mail Coupon Today
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Operation Assist

you need information on outnated or rare
agqiuprnanrt hemalic par's ust elc  another reader
might be abie 10 A 1 Sinply send i postcard 1o Opera
tion Assist POPULAR ELECTRONICS 1 Park A New York
Y 10018 For (nose who can nelp teaders piedse re
o Ldiectily to them They If appreciare + (Only (hose
iterms regaring equipme Pavailabie trom norma
soure are publishe

Chicago Industrial Instrument Co.. model 531 tube and
battery tester. Schematic diagram. Atwater Kent model 44.
Schematic, source for tubes and power transformer Patrick
Stallings, Sr.. 1307 Sutfolk Dr., Austin, TX 78723,

Crescent Industries. Inc , portable wire recorder. Service
manual or any repair information. Dr. F.T. Lee. Dept. of Phy-
sics. University of Rochester. Rochester, NY 14627.

Lafayette CAB transcewver tester model J 0788. Sylvania
type 132 oscilloscope. Schematic and manuats. J. Douglas
Santear, 5 Green Ave., Glen Falls. NY 12801

Precision Radiation Instruments, Inc.. Model 107B pro-
fessional geiger counter. Schematic and operator/instruction
manuals. Harold Timmons. 1819 Hazel St., Gridiey. CA
95948

Dumont 340 serial #4X72 oscilloscope. Need manual sche-
matics or any information. Richard Gorton, Drawer B N-13.
Patton, CA 92369

Westinghouse RA/DA vintage radio. Schematic, parts or
any inforration. J.A. Call, 1876 E. 2990 So.. Salt Lake City,
uT 84106.

Supreme model 333 tube tester. Superior model 450 tube
tester Schematic diagram. service manual or tube chart. M.
Aaron. 3012 Center St.. Oklahoma City. OK 73120_

Lafayette HE-30 communications receiver. Conversion

schematic needed A Plamondon, 339 Edinburgh Dr
Ridge. NY 11961

B&K TV Analyst model 1075 Operation manual and sche-
matic Ron Patton. Country Ests Pk-9B, Pratt. KS 67124

Paco model C-20 register capacitor bridge. Need power
transformer or entire noperative unit for parts Robert Pilch-
er. Box 548. Jackson. NJ 08527

Rheem Califone Corp. duplex booth recorder model LP
901, serial #70703165 reel-to-ree! tape recorder. Parts list,
schemalic and operator's manua!. Michael Dulin, Box 38,
McAdenville, NC 28101

Bendix flightphone model PATR-10A. Manual, schematic
Joaguin A Araujo. Box 11433, Dallas. TX 75223

Jackson cathode ray oscilloscope. Model CRO-3 Schemat-
ic. R Aggarwal, 1-D Bennet Pkwy . Hornell. NY 14843

Hycon navy oscilloscope. model OS-8A/U. Schematics. J
Moskowitz. 18 Homer St . Brookline, MA 02146

Supreme mode! 561 AF and RF combination signal genera-
tor. Simpson VTVMof era 1950-1960. Schematic and oper-
ating manual. Allen G. Fryou. 3735 Fairmont Dr, New Or-
feans. LA 70122

RCA AVQ-50 weather radio Duplication manual. if original
unavailable. Cecil K Wells, Box 4-2889. Anchorage. AK
99509.

Silvertone 25" console color TV Mig. 1963 Schematic
Steve Miller. 131 Thelma Ave . Somerset. MA 02726

Benrus oscilloscope, model 41-168 serial #2. Alan Ritter.
RR1 Box 126. Longdale. OK 73755

Halllcrafters S40B schematic and manual James F Mayer,
24 Charter Oak Dr . Groton. CT 06340

Motorola model U4GGT-TA236 transceiver. Schematic
and instruction manual Kenton Duncan. 622 N. Eim. Pacific,
MO 63069

Fisher AM/FM chassis, power transtormer #7 686-115 A)
Brier. 238 Lincoin St . Berkeley Heights, NJ 07922

Dumont Laboratories Type 224-A oscilloscope  Schematic

and operating manual Leonard Falba. 38 Bryson Mill Rd
New Castle. PA 16101

Latayette model Comstat 25A. Schematic and owner's man-
ual Kenneth Bracken, Route 2. Box 339, Mocksville, NC
27028

Eico 753 tri-band SSB/AM/CW transcewer Operation man-
ual and schematic. Tony Renna. Box 391, ft. Jones, CA
96032

Multi-Elmac Trans-citer model AF-67 transmitter. Schemat-
i¢c and manual Gary Cormier, 1411 S Maple Ave.. Green
Bay. W1 54304

British Thompson Houston Co. Ltd. ampiifier maodel
M2958. type 307 Need tubes UU9, 6F11, 6P26 and sche-
matic. Allen Weist. ¢/0 Hatchet Bay P.O.. Eleuthera, Baha-
mas.

Wings Goodyear Radio model #778. schematic and serv-
ice manual for replacement of parts. Jack Stowe, Apt-A-9
Hilicrest Dr . S E  Mableton. GA 30059

RCA No 158 oscilloscope and Jackson 640 signal genera-
tor D.E. Burgess, 4901 Mt Etna Dr . San Diego. CA 92117

Dura model Mach 10 electronic typewrniter Schematic. Paul
Lennard 3139 East Almond Ave , Orange. CA 92669

Heathkit extended range 0-6 oscilloscope. Operation manu-
al and schematic. Charles Van Dyke, 11231 Oak St., El Mon-
te. CA 91731

Harman-Kardon model 3-30 stereo receiver. Schematic
and information on power transtormer. Mike Welp, 1522 10th
Ave North. Ft Dodge. I1A 50501

Waterman Products modei S-15A pocketscope. Operation
manuat and any available information. Frank Sokolove, 3015
Graham Rd . Falls Church. VA 22042

RCA WV-98A VTVM. Schematic. Paul Lombardi. 470 W
Fountain St.. Providence. RI1 02903

Metrotec model TA-200 graphic stereo equalizer Schemat-
1 Duane Anderson. Rt 2, Box 64, Leeds. ND 58346

the most complele

e 4000 Series CMOS At Lowest Prices A ywher

lnonr continous effort ta offer vou all your components’ needs. at lowcst possible prices: this
month we are introducing 4000-Series CMOS ICs. Resides this being one of

selection of these devices, ofiered anywhere, as usual, we guarantee thal these and every other
item purchased from ns. lo be of Prime. Fust-Run quality with il manufacturers’ markings.

7480 .. 031 | 74181 . 175 | 741S42 . 0.60 | 74LS192 .090 | 74S78 058 | 74C48 . 096 | 4007 .. .06 | 4086 . 064
74xx TTL ‘ 7482 ....050 ‘ 74182 . .075 | 74LS47 .. 075 | 74LS193 .090 | 745112 ..0.58 } 74073 062 | 4008 .. .074 | 4089 .. 275 | AAUNVLIAETEIeOU @I AV

7483 054 | 74184 . 175 | 74LS4B . 072 | 74L$194 085 | 745113 058 | 74C74 . 048 | 4009 . 035 4033 185 | Merchandise Total Discount
7400 . .S0.14 | 7485 ... .080 74185 . 175 | 741851 025 | 74LS195 050 | 74S114 058 | 74C76 . 068 | 4010 .. 035 | 4099 . 210 S 000-5 9.99 . NET
7401 015 | 7486 .. .027 74188 .. 2.80  74LS54 025 | 74LS1%6 0.80 = 745132 075 | 74C83 ...128 | 4011 016 | 4104+ 240 S 10.00-S 24.99. LESS5%
7402 ... 015 | 7489 . 175 | 74190 . 095 | 74LS55 ..0.25 | 74(S197 .0.80 | 74S133 038 | 74085 ...1.20 | 4012 ....0.16 & 4503 . | s 2500-S 9999.. ... .LESS10%
Rt R B | e | iy SO fice G (ot ‘ B0 0 ‘ edeoicremn . Sy
7405 046 | 7492 ..040 | 74193 . 080 | 74LS76 ..0.37 | 74LS253 080 | 745138 ..077 | 74C30 082 | 45 073 | 4511 . ;Zgggg 53%9'99"' igggg:
7406 . ..024 | 7493 ....0.40 | 74134 ...080 | 74LS78 036 | 74LS257 .070 | 745133 150 | 74C93 ...092 | 4016 .. 028 | 4512 | L00ananey g
7407 ..024 | 7434 ... 060 | 74195 . 049 | 74LS83 ..0.75 | 741S258 .0.70 | 74S140 . 047 | 74095 ...104 | 4017 078 | 4516 6
7408 ... .07 | 7495 ....0B0 | 74196 ... 073 | 74LS85 . 1.30 | 7415269 .1.60 | 748151 _.325 | 74C107 .0.68 \ 4018 R CIE N RS TANDARD SHIPPING CHARGES
7409 ... .07 | 7496 0.60 74197 ... 073 741886 ..0.36 | 74LS260 .0.34 | 745153 ..2.10 | 74C151 138 | 4019 ... . 021 4519 ... 062 ; If your Merchandise Total is between:
7410 ... 095 | 7497 .. 245 | 74198 .. 130 | 74LS30 .. 050 | 74LS266 .0.26 | 745157 ..0.75 | 74C154 ..2.90 | 4020 . 083 | 4520«... 068 S 000-$499.. ... . .add $2.00
7410 0.8 | 74107 . 029 | 74193 . 130 | 741832 050 | 7415279 .0.52 | 748158 125 | 74C157 178 | 4021 083 | 4521 148 | § 50082499 . acds100
7412 ...020 | 74109 ... 032 | 74251 ... 100 | 74LS93 . 0.50 | 74LS283 .0.72 | 74Si74 150 | 74C160 . 108 | 4022 ....083 | 4628 .. 086 | § 2500_$49.99  2dd $0.75
7413 . 025 | 74121 .029 | 74279 049 | 741895 085 | 7415290 .0.60 | 74S175 . 145 | 74C161 ..1.08 | 4023 .. 0.16 ‘ 4532+....086 | ¢ 5000 $99.99. .. .. add$0.50
7414 ..055 | 74122 035 | 74283 . 100 | 74LS107 .0.35 | 74LS295 .0.90 | 748189 ..275 | 74C162 .. 108 | 4024 . ..086 | 4539 ... 100 | crpno g G G
7416 . 022 | 74123 ..0.39 | 74290 ..059 | 74LS100 035 | 74LS298 .0.90 | 745194 ..1.75 74%163. x,og 4025 016 | agggagg; }
7417 022 | 74125 ...037 | 74293 . 057 | 74LS112 035 | 74LS365 .052 | 745200 . 325 | 74C164 .. 1.08 | 4027 .. 037 | 4556 ... Ol ) o
7420 015 | 74126 ...038 | 74298 ...092 | 74LS113 (035 | 74LS366 .0.52 = 745206 .3.75 | 74C165 108 | 4028 ....073 | 4582 .. 088 ;’.’e"b”v”'”F"e‘”’”’”d‘”"""”"gv"’
7421 . 017 | 74132 065 | 74365 ... 162 | 74LS114 035 | 74LS367 052 | 745253 095 | 74C173 . 116 | 4029 .. ..098 | 4584 . 074 irst Class Mail or UPS fyour choice),
7423 .. 025 | 74141 ... 070 | 74366 ... 062 | 7405123 080 | 7418368 .052 | 745257 ..1.156 | 74Ct74 . 1.08 | 4030 ... 021 | 4702 7.0 | @nd insurance on all domestic
7425 ... 025 | 74145 . 065 | 74367 .. 0.62 | 74LS125 046 | 74LS386 .0.36 | 745258 . 115 | 74C175 ,1.24 4031 ..297 | 4703 ....825 | shipments.
7426 022 | 74147 150 | 74368 . 062 | 74LS126 046 | 7415390 165 | 745280 .225 | 74C192 130 | 4034s.. .2.75 | 4704 ....730 3
7427 018 | 74148 115 | 7ats132 072 | 7415393 135 | 745287 . 320 | 740193 130 | 4035 ...084 | 4705 . 925 | A AILTEERITAUTORMEIEGE)
7430 . ..015 | 74150 ...0.79 ‘I 7408133 0.34 | 7405490 1.10 | 74S289 ..3.55 | 74C135 . 110 | 4040 . . 086 | 4706 ...975 | cop ... .. . $1.00-additional
7437 . 023 | 78151 . 058 74LS136 .0.35 | 74LS670 .2.29 | 745300 . 160 | 74C200 .750 | 4041 ... 064 | 4707+.. 925 | (ps e . S7.00—additional
0 | v o8 | misol 021 | st 070 | JSri0 28 | TG0y 1048 | 4043 110087 | aribe . gap | CCSimurance ...51.00-sddiciana
4 153 . 0. 4LS01 027 ) 285 | 0. : e
W9 025 | 4l 0% | IS0 021 | JuiSie) gy WA | 145312 105 | 740902 048 | 4044 . 062 | 4720 . g5 | SreC/Delivery.. S1.25-additional
7440 .. 015 | 74155 065 | 741503 . 0.21 | 74LS152 0.65 | 74800 ..$0.35 | 745313 .. 155 | 74C903 . 048 4046 135 \ 4121s . 3135 |
7441 070 | 74156 ... 0.65 | 74LS04 .0.24 | 74LS153 086 | 74502 ...035 | 745316 ..2.80 | 74C904 048 | 4047 145 | 4723 .. .n.sg i
7442 . 038 | 74157 . 059 | 74LS05 . 024 | 74LS154 100 | 74503 ... 0.35 | 745341 410 | 74C305 . 600 | 4048 . 095 | 4724 ....12 )
743 055 | 74155 059 | 74508 023 | 74(S1s5 062 | 74504 036 | 745342 120 | 74co06 .048 | 408 ..033 | 4125 . 129 |ANANGIATNRIOLLT:AN g
7484 . .055 | 74160 . .0.79 | 74509 023 | 7415156 .0.62 | 74505 ...036 | 745343 ..495 | 74C907 ..0.48 = 4050 .. 033 Agggd Lomn
7445 055 | 74161 079 | 74LS10 . 02t | 74LS157 062 | 74508 . .0.38 | 745346 .1.25 | 74C308 096 | 4051 . 089 | 40085 ...147
7466 062 74162073 | JALSIT. 02 74L§IZB 070 74.209 ggg | ;ggg; 213 ;453(}13 é;g Aggg ggg :ggg;- gg: COMPONENTS nchvipuato
7447 ...057 | 74163 ...079 | 74LS12 . 027 | 74LS160 .082 | 74510 .. 0.3 .47 4 I 4053 . .0. * 0!
7448 . 0.60 | 74164 ...079 | 74LS$13 .0.40 | 74LSI61 082 | 74511 ...038 | 74c914 090 | 4060 .. 140 | 40108 ...090 EGHOIsdcelr¥iudlol\]
7450 ....015 | 74165 ...090 | 74LS14 .. 085 | 74LSi62 .082 | 74515 ...0.38 \‘ 74C918 .. 1.16 | 4086 ... .0.54 | 40160 .. 1.08
7451 ... 015 | 74166 095 | 741815 .0.26 | 74LS163 .082 | 74520 . 035 | 740925 760 | 4068 ....034 | 40161 ...108 | P. O. BOX 1837
7453 . .015 | 74167 .. .320 | 74LS20 023 | 74LS164 .098 | 74822 ..0.36 ‘ 74000 .S024 | 74C926 760 | 4063 . ..026 | 40162 . 133 COLUMBIA, MO 65201
7454 ... .0.15 | 74170 .. V85 | 74LS21 .023 | 74LS168 083 | 74§30 ...027 | 74002 ...0.24 | 74C927 ..7.80 | 4070 ....0.40 | 40163 . .1
7459 ..015 | 70173 | 110 | 78LS22 023 | 74LS169 083 | 74532 ... 050 | 7aC0s .026 | 7ac828 780 | cori .09 | aoi7a . ros | PHONE: (314) 874-1150
7460 ... 0.15 | 74174 . 085 | 74LS26 ..031 | 74LS170 .1.60 | 74840 .. 035 | 74C08 . .0.5 | 4073 ....021 | Items indicated
7470 . . 027 | 74175 ...075 | 744527 026 | 741173 1.00 | 74§51 .. 0.17 | 74010 ... 024 |FIMEEEIYEYY 4075 ... 0.21 ?Ya ‘."’[:““'jb‘"
7472 ....024 | 74176 . .069 | 74LS30 ..0.23 | 74LS174 075 | 74S60 ... 035 | 74C14 .. 090 a7 116 | Tt
7493 024 | 177 030 | 7eUs32 030 | JALS17S 079 | 74584 .. 038 | 74020 025 | 4000 ..S096 | 4077 ....0.46 | 3d capy was
7474 ...024 | 74178 .. .120 | 78L837 031 | 74LS181 250 | 74565 . 0.38 | 74C30 .. 024 | 4001 0.16 | 4078 ... 035 | being prepared.
7475 ....045 | 74173 .. 120 | 74LS38 031 | 7415190 .0.80 | 74574 ...058 | 7432 ..025 | 4007 ....0.96 | 4081 ...019 | Please inquie
7476 ....029 | 74180 (.65 | 74LS40 ..026 | 74LS191 .0.90 | 74576 ...088 | 74C42 ..094 | 4006 . . 085 | 4085 ... 064 :b"“f":_' e

|
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Popular Electronics

ADVERTISERS INDEX

READER
SERVICE NO. ADVERTISER PAGE NO.
1 A P Products Incorporated ... ... ... 110
2 Active Electronic Sales Corp .. 119
3 Ancrona Corp ............... 118
4 Audio Discount Warehouse ..... ... 24
Audio-Technica US., Inc ... . ... .. 12
6 B&F Enterprises ................... 128
7 B&K Precision, Dynascan Corporation 6
8 Bearfinder, Inc ... ... .. . ... .108
9 'Byte s g A e LAl 114
CREI Capitot Radio Engineering
Institute ......... ... 102. 103, 104, 105
10 Chaney Electronics . ... ... ... ... . 130
Cleveland Institute of
Electronics, Inc ... .. .. .. 8,9,10, 11
11 Cobra, Product of
Dynascan ...... ....SECOND COVER
12 Communications Electronics ........ 112
14 Continental Specialties Corporation .. 40
16 Creative Computing Magazine .. .109
64 DRI ................... . ... .13
17 Delta Products, Inc ................ 101
18 Digi-Key Corporation ... ... ... .... 117
19 Digital Group, The .. ... .. .. .91
20 Digital Research Corp ... .. ........ 30
22 EICO .. ...
ESS g qa . a77 I amealis 138, THIRD COVER
Edmund Scientific Corp ... .. .. 131
23 Electro-Voice, Inc .......... . ..... 36
24 Electronic Distributors, Inc ... ... .129
Electronic Systems .. .. . ... 134
63 Fordham Radio Supply . .128
62 ElUKe srermiessngnmia? s 17
25 Godbout Elecs., Bilt ... ........ .. .. 130
26 Grantham College of Engineering ... . 111
27 Hazeltine Corporation . ... ... ...... 95
5 Heath Company ...... ..... . 97
28 Hewlett-Packard ...... .. .. 14,15
29 |E Integrated Electronics . ... .. .128
30 Illinois Audio ............. .. .. 114
31 International Components Corp 132
J B L ey omar - ap - e FeEs- 98- 5 o 2
JS&A National Sales Group . ........ 1
33 Jade Computer Products . .. 126,127
34 Jameco Electronics ..... ... 124,125
61 Lafayette Radio
Electronics .. .. .... FOURTH COVER
35 Mclintosh Laboratoryinc .. .......... 109
36 McKayDymekCo .. ... .. ... ... .. . 93
Micro Computer Mart . .. .. ... .. 113
37 Motorola Semiconductor Products Inc 96
NRI Schools ... ....... 18,19, 20, 21
Nationa! Technical
SchoolS) dasl . duPwmm 52,53, 54, 55
38 Netronics R&D Ltd .. ........ ... ... 51
39 New-Tone Electronics .. ... .. 120
40 New-Tone Electronics . ... ... .. .138
41  OK Machine & Tool Corporation ..... 5
42 Olson Electronics .......... ... .... 131
43 Optloelectronics ... ... ... ... .. 107
44 PAIA Electronics, Inc . . .. 114
45 Page Digital Electronics ... ... ... .. 94
46 Poly Paks ............... 123
47 Quest Etectronics ...... 133
48 Radio Hut ... ... ... . 115
Radio Shack ... ..... 23.87.116
49 Sansui Electronics Corp .. ... ... 27
50 Schober Organ Corp.. The .. .. ... . . 106
51 Scientific Audio Electronics. Inc ... .. 29
52 Solid State Sates ............ .. .. .. 129
53 Southwest Technical Products Corp .. 25
Speakerlab, Inc ... ... ... ... .. .. 112
54 Stanton Magnetics, Inc ... .. 3
60 Stereo Discounters 162
55 TK Enterprises ... . . 111
56 TAB Books ... ....... n L 112
57 Technics by Panasonic .. ... ... ... 39
58 U.S. Pioneer Electronics . 4
59 Wah! Clipper Corporation ... .. .. 111

CLASSIFIED ADVERTISING

135, 136, 137

Sinclair 3%z Digit Multimeter
Batt./AC oper. 1mV and 1NA resolution
Resistance to 20 meg. 1% accuracy. Small,
portable, completely assem. in case. 1yr
guarantee. Best value ever! $59.95

Not a Cheap Clock Kit $14.95
Inciudes everything except case. 2-PC
boards 6-.50" LED Displays. 5314 clock
chip, transformer, all components and full
instrucs. Green and orange displays also
avall. Same kit w/.80" displays. $21.95

Digital Temperature Meter Kit
Indoor and outdoor. Switches back and
forth. Beautiful. 50" LED readouts
Nothing like it available. Needs no addi-
tional parts for complete, full aperation
Willmeasure — 100" to +200°F, air or liquid.
Very accurate. Comp. inst. $39.95
Beautiful hardwood case w/bezel $11.75

NiCad Batt. Fixer/Charger Kit
Opens shorted cells that won't hoid a
charge and then charges them up, all in
one kit w/full parts & instruc. §$7.25

RCA Cosmac VIP Kit. 275.00

Video computer with games and graphics
‘78 IC Update Master Manual
1978 IC Update Master Manual $30.00
Complete IC data selector 2175 pg. Mas-
ter reference guide. Over 42.000 cross
references. Free update service through
1978. Domestic postage $3.50. Foreign
$6.00. Final 1977 Master closeout $15.00

Board only

Same day shipment. First line parts only. Factory

New Cosmac Super “‘ELF”
RCA CMOQS expandable to 64K micro-
computer w/HEX keypad input and video
output for graphics. Just turn on and
start loading your program using the resi-
dent monlitor on ROM. Pushbutton selec-
tion of all four CPU modes. LED indicators
of current CPU mode and four CPU states
Single step op. for program debug. Built
in pwr. supply. 256 Bytes of RAM. audio
amp. & spkr. Detailfed assy. man. w/PC
board & all parts fully socketed. Comp.
Kit $106.95. High address display option
8.95; Low address display option 9.95;
Custom hardwood cab..
panel 19.75; Nicad Battery Backup Kit
wiall parts 4.95. Fully wired & tested in
cabinet 151.70; 1802 software club 10~
12 pg. monthly publication 12.00 per yr.
4K EIf Expansion Board Kit
with Cassette I/F
Available on board options: 1K super ROM
monitor $19.95 Farallel I/ port $7.95
RS232 I/F $3.50 TTY 20 ma I/F $1.95
S-100 Memory I/F $4.50

Tiny Basic for ANY 1802 System
Kansas City Standard Cassette $10.00
On ROM Monitor $38.00

Super Elf owners take 30% off
Original Cosmac “ELF" kit
All parts and instructs

Video Modulator Kit
Convert your TV set into a high quality
monitor without affecting normal usage.
Complete kit with full instructions.

P.0. Box 4430C Santa Clara, CA 95054
For will call only: (408) 988-1640
2996 Scott Blvd.
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60 Hz Crystal Time Base
Kit $4.40 converts digitat clocks
from AC line frequency to crystal time
base. Qutstanding accuracy. Kit includes:
PC board, MM5369, crystal. resistors,
capacitors and trimmer.

Clock Calendar Kit  $23.95
CT7015 direct drive chip displays date
and time on .6” LEDS with AM-PM indi-
cator. Alarm/doze feature includes buz-
zer. Complete with all parts, power supply
and Iinstructions, less case.

drilled front

2.5 MHz Frequency Counter
Kit Complete kit tess case $37.50
30 MHz Frequency Counter

Kit Complete kit less case  $47.75

$79.95 Prescaler Kit to 350 MHz $19.95

Stopwatch Kit $26.95
Full six digit battery operated. 2-5 volts.
3.2768 MHz crystal accuracy. Times to
59 min.. 59sec .99 1/100 sec Timesstd.,
split and Taylor. 7205 chip. all compo-
nents minus case. Full instruc. Molded
plastic case with bezel $5.00

Auto Clock Kit $15.95
DC clock with 4-.50" displays. Uses
National MA-1012 module with alarm
option. Includes light dimmer, crystal
timebase PC boards. Fully regulated.
comp. instructs. Add $3.95 for beautiful
dark gray case. Best value anywhere.

$89.50
14.95

$8.95

TERMS: $5.00min. order U.S. Funds. Calif residents add 6% tax. FREE: Send for your copy of our NEW 1978

BankAmericard and Master Charge accepted.

Shipping charges will be added on charge cards.

CIRCLE NO.

47 ON FREE

QUEST CATALOG. Include 24¢ stamp.

INFORMATION _CARD

" PLANNING TO

Let us know 8 weeks in advance so that you
won't miss a single issue of POPULAR
ELECTRONICS.
Attach old label where indicated and print
new address in space provided. Also include
your mailing label whenever you write con-
cerning your subscription. !t helps us serve
you promptly.

Write to: PO. Box 2774, Boulder, CO 80322

giving the following information:

[ Change address only [ Extend my subscription

ENTER NEW SUBSCRIPTION
[J 1 year $12.00 [J Payment enclosed

Allow 30-60 days for (1 extra BONUS issue)
\ delivery. O Bill me later

MoVe?

yout dress
FH youhave no label handy. pnntOLD ad
|

|

S
r
|

|
|

e )

LD LABEL
AFFIXP————"’ here. \

{
Name——/ﬁg’sm’/ A

<
) Address \
J—
oty ———— |
Z‘D/_J
=y el
State ———— -
- NEW ADDRESS HERE 0222
Name
please print
Address Apt.
City

State 2ip —————
Additionat postage on foreign orders: add §3 a year for Canada. $5
a year for all other countries outside the U.S. and its possessiony

Cash only on foreign orders, payable in U.S. currency.

WWW amerncaaradioRietery com
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RATE
GENERATOR"

Part nn. 101
® Converts serial to parallel and

parallel to serial

- ® Low cost on board baud rate
generator
® Baud rates: 110, 150,
300, 600, 1200, and 2400
® Low power drain +5 volts and
-12 volts required
¢ TTL compatible
¢ All characters contain a start
bit, 5 to 8 data bits, 1 or 2 stop
bits, and either odd or even
parity.
® All connections go to a 44 pin
gold plated edge connector
¢ Board only $12.00; with parts
$35.00

RS-232/TTL
INTERFACE*

Part no. 232

® Converts TTL to RS-232, and
converts RS-232 to TTL

¢ Two separate circuits

¢ Requires -12 and +12 volts

¢ All connections go to a 10 pin
gold plated edge connector

® Board only $4.50; with parts
$7.00

Part no. 6083

e Board supplies a regulated
+5 volts at 3 amps., +12, -12,
and -5 volts at 1 amp.

¢ Power required is 8 volts
ACat 3 amps., and 24 volts AC
C.T. at 1.5 amps.

¢ Board only $12.50: with
parts $42.50 excluding

Part no. 111

TAPE |
INTERFACE*

® Play and record Kansas City
Standard tapes

® Converts a low cost tape
recorder to a digital recorder

® Works up to 1200 baud

¢ Digital in and out are TTL serial
¢ Output of board connects to
mic. in of recorder

¢ Earphone of recorder connects
to input on board

® Requires +5 volts, low power
drain

® Board $7.60; with parts $27.50
¢ No coils

Part
no. 107

RF
MODULATOR *

® Converts video to AM modu-
lated RF, Channels 2 or 3

® Power required is 12 volts AC
C.T., or +5 volts DC

¢ Board $7.60; with parts $13.50

RS-232/TTY *

INTERFACE J,
Part no. 600 o

o Converts RS-232 10 20mA
current loop, and 20mA current
loop 10 RS-232

o Two separate circuits

¢ Requires +12 and -12 volts

¢ Board only 8.1.50. with

parts $7.00

TELEVISION
TYPEWRITER

[ B T
0D .
L =] oao df;

Part no. 106

e Stand alone TVT

¢ 32 char/line, 16 lines. modifi-
cations for 64 char/line included
e Parallel ASCII (TTL) input

¢ Video output

¢ 1K on hoard memory

¢ OQutput for computer con-
trolled curser

e Auto scroll

o Non-destruetive curser

e Curser inputs: up. down, left.
right. home. EOL. EOS

e Scroll up, down

¢ Requires +5 volts at 1.5 amps,
and -12 volts at 30 mA

e All 7400, TTL chips

e Char. gen. 2513

e Upper case only

e Bnard only $39.00; with parts
$145.00

transformers
8K
STATIC ¥ :lmz”‘ E

RAM

Part no. 300

e 8K Altair bus memory

¢ Uses 2102 Static memory chips
® Memory protect

® Gold contacts

¢ Wait states

¢ On board regulator

¢ S-100 bus compatible

® Vector input option

® TRI state buffered

¢ Board only $22.50; with parts
$160.00

To Order:
e

——
VISA
|_=_ T

® Tape Interface Direct Memory
Access

¢ Record and play programs with-
out bootstrap loader (no prom)
has FSK encoder/decoder for
direct connections to low cost
recorder at 1200 baud rate, and
direet connections for inputs and
outputs to a digital recorder at
any baud rate.

® S-100 bus compatible
¢ Board only $35.00;
with parts $110.00

Applell 3
Serial 1/0 §

Interface «

Part No. 2

® Baud rates up to 30,000

® Plugs into Apple Peripheral

connector

e Low-current drain

e RS-232 Input and Output
SOFTWARE

® Input and Output routine from

monitor or BASIC to teletype or

other serial printer.

® Program for using an Apple 11

for a video or an intelligent ter-

minal. Board only — $15.00;

with parts — $42.00; assembled

and tested — $62.00.

MODEM *

Part no. 109
® Type 103
¢ Full or half duplex

¢ Works up to 300 baud

® Originate or Answer

¢ No coils, only low cost com-

ponents

¢ TTL input and output-serial

¢ Connect 8 ohm speaker and
crystal mic. directly to board

o Uses XR FSK demodulator

® Requires +5 volts

¢ Board $7.60: with parts $27.50

Mention part number and description. For parts kits add “A™ to part number. Shipping paid for orders
accompanied by check, money order, or Master Charge, BankAmericard, or VISA number, expiration
date and signature. Shipping charges added to C.0.D. orders. California residents add 6.5% for tax.
Parts kits include sockets for all 1Cs, components, and circuit board. Documentation is included with
all products. Dealer inquiries invited. 24 Hour Order Line: (408) 374-5984.* Designed by John Bell.
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Flectronics Clossified

REGULAR CLASSIFIED: COMMERCIAL RATE: For firms or individuals offering commercial products or services, $2.40 per word. Minimum order $36.00. EX-
PAND-AD * CLASSIFIED RATE: $3.60 per word. Minimum order $54.00. Frequency discount; 5% for 6 months; 10% for 12 months paid in advance. PERSONAL
RATE: For individuals with a personal item to buy or sell, $1.40 per word. No minimum! DISPLAY CLASSIFIED: 1" by 1 col. (2-1/4" wide), $280.00. 2" by 1 col.,
$560.00. 3" by 1 col., $840.00. Advertiser to supply film positives. For frequency rates, please inquire. COLOR: Color avail for all classified ad styles at earned
rate plus additional 25%. Color choice Publisher’s option & subject to availability. Publisher reserves right to run ad in black if color not available on classified
pages. In such cases color charge will be refunded or credited. GENERAL INFORMATION: Ad copy must be typewritten or clearly printed.

FOR SALE

FREE! Be@a_in Catalog—1.C.’s, LED's. readouts. fiber op-
tics. calculators parts & kits. semiconductors. parts. Poly
Paks. Box 942PE, Lynnfield. Mass. 01940.

GOVERNMENT and industrial surplus receivers. transmit-
ters, snooperscopes, electronic parts, Picture Catalog 25
cents. Meshna. Nahant. Mass. 01908.7 o
LOWEST Prices Electronic Parts. Confidential Catalog
Free. KNAPP, 4750 96th St. N., St. Petersburg, FL 33708.

ELECTRONIC PARTS, semiconductors. kits. FREE FLYER.
Large catalog $1.00 deposit. BIGELOW ELECTRONICS.
Bluthn. Ohio 45817. B

RADIO—T.V. Tubes—36 cents each‘isendiforﬁe ca(alogk.
Cornell, 4213 University. San Diego, Calif. 92105.

AMATEUR SCIENTISTS, Electronics Experimenters,
Science Fair Students. ..Construction plans—Complete.
including drawings, schematics. parts list with pnces and
sources. . .Robot Man — Psychedelic shows — Lasers —
Emotion/Lie Detector — Touch Tone Dial — Quadraphonic
Adapter — Transistorized Ignition — Burglar Alarm —
Sound Meter.. .over 60 items Send 50 cents coin (no
stamps) for complete catalog. Technical Writers Group.
Box 5994, University Station. Raleigh, N.C. 27607.

METERS—Surplus, new. used, panel or portable. Send_l;r
list. Hanchett, Box 5577. Riverside, CA 92507.

TEKTRONICS RM35A $395. 585AR $435. 1A1 $395, 1A5
$395. Boonton Q260A $295. RX250A $695. 202F $195,
HPB50A $125. Resistor networks list 12/$10. Fertik’'s. 5400
Ella. Philadelphia. PA 19120.

ORGAN KITS
KEYBOARDS

THE ULTIMATE IN DESIGN
AND SOUND

Demo Record & Brochure $1.00

¥ Y -
Wuriltzer reproductions

.~ DEVTRONIX ORGAN PRODUCTS, Dept. C
== 5872 Amapola Dr.e San Jose, CA 95129

AUDIO EXPERIMENTERS, Serious Music Syn-
thesizer Stuff: literature, kits, components, cir-
cuits and more. Send SASE for FREE INFO. CFR
Associates, POB F, Newton, NH 03858.

BUILD AND SAVE. TELEPHONES, TELEVISION, DETEC-
TIVE. BROADCAST Electronics. We sell construction
plans with an Engineering Service. Speakerphones, An-
swering Machines. Carphones. Phonevision, Dialers, Color
TV Converters. VTR, Games, $25 TV Camera. Electron
Microscope. Special Effects Generator, Time Base Correc-
tor. Chroma Key. Engineering Courses in Telephone. Inte-
grated Circuits. Detective Electronics. PLUS MUCH
MORE. NEW Super Hobby Catalog PLUS year's subscrip-
tion to Electronic News Letter, $1.00. Don Britton Enter-
prises, 6200 Wilshire Bivd.. Los Angeles. Calif. 90048.
NAME BRAND Test Equipment. Up to 50% discount. Free
catalog. Salen Electronics, Box 82. Skokie. iilinois 60076.
SURPLUS COMPONENTS. Communication and test equip-
ment. Illustrated catalog 25 cents. E. French, P.O. Box 249,
Aurora, lllinois 80505.

SOUND SYNTHESIZER KITS—Surf $14.95. Wind $14.95.
Wind Chimes $19.95. Musical Accessories. many more.
Catalog free. PAIA Electronics. Box J14359. Oklahoma
City. OK 73114.

HEAR POLICE / FIRE Dispatchers! Catalog shows ex-
clusive directories of “'confidential’” channels, scanners
Send postage stamp. Communications. Box 56-PE, Com-
mack, NY. 11725,

UNSCRAMBLERS: Fits any scanner or monitor. easily ad-
Justs to all scrambled frequencies. Only 47" square $29.95,
fully guaranteed Dealer inquiries welcomed. PDQ
Electronics. Bex 841, North Little Rock. Arkansas 72115,

POLICE/Fire scanners, large stock scanner crys-
tals, antennas. Harvey Park Radio, Box 19224,
Denver, CO 80219.

TELETYPE EQUIPMENT for sale for beginners and exper-
ienced computer enthusiast. Teletype machines, parts,
supplies. Catalogue $1.00 to: ATLANTIC SALES, 3730
Nautilus Ave.. Brooklyn, NY 11224, Tel: (212) 372-0349.
WHOLESALE C B.. Scanners. Antennas, Catalog 25 cents.
Crystals: Special cut, $4.95. Monitor $3.95. Send make.
model, frequency. G. Enterprises. Box 461P, Clearfield, UT
84015.

VIDEO to RF T SPECIAL

MODULATORS CAMERAS APPLE I VIDEO

B&W * COLOR A UHF RF MONITORS
AUDID TS COLOA MOD,

COMPUTER/CCTV INTERFACES

Free Eatalog- Phone or Write
Dial: 402-987-3771

ATV Research

1301 BROADWAY DAKOTA CITY, NE. 6873)

USED TEST EQUIPMENT — Tektronix, HP. GR. Write: PTI,
Box 8699. White Bear Lake. MN 55110. Phone: (612)
429»297§._ -
WEATHER MAP RECORDERS: Copy Satellite
Photographs, National-Local Weather Maps. Learn
How! $1.00. Atlantic Sales, 3730 Nautilus Ave.,
Brooklyn, N.Y. 11224. Tel: (212) 372-0349.

GIANT BARGAIN ELECTRONIC CATALOG listing thou-
sands of components, tubes, transistors. IC's, kits, test
equipment. Edlie’s, 2700-1PA Hempstead Turnpike, Levit-
town, N.Y. 11756. Price $1.00 refundable with first order

JUNE 1978

TELEPHONES UNLIMITED, Equipment, Supplies,
All types, Regular, Keyed, Modular. Catalog 50
cents. Box 1147E, San Diego, California 92112,
CARBON FILM RESISTORS 1/4W, 1/2W - 1.7 cents each.

FREE sample / specifications. Other components. COMPO-
NENTS CiNTER, Box 295. W Islip, New York 11795.

UNSCRAMBLE CODED MESSAGES from Police,
Fire and Medical Channels. Same day service.
Satisfaction guaranteed. Don Nobles Electronics,
Inc., Rt. 7, Box 2658, Hot Springs, Arkansas
71901. (501) 623-6027.

WIRE
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RAM ELECTRONICS, BOx 336 BROOKHAVEN N Y 11719

TRANSISTORS FOR CB REPAIR, IC's and diodes.
TV audio repairs. 25€799 — $3.00, 2SC1306 —
$2.95, 25C1307 — $3.85, TA7205— $3.50,
more. Free catalog and transistor. B&D Enterpr-
izes, Box 32, Mt. Jewett, PA 16740.

UNSCRAMBLER KIT: Tunes all scramble frequencies. may
be built-in most scanners, 2-3/4 X 2-1/4 X 1/2. $19.95. Facto-

ry built Code-Breaker. $29.95. Free Catalog: KRYSTAL
KITS, Box 445, Bentonville. Ark. 72712. {501) 273-5340.

NAME BRAND TEST EQUIPMENT at discount prices. 72
page catalogue free. Write: Dept. PE, North American Elec-
tronics. 1468 West 25th Street, Cleveland. OH 44113.
AMAZINGLY Low component prices! Ask for free flyer.
Write: E,EP;” Revere Place. Tappan, NY 10983.
UNSCRAMBLERS FOR any scanner. Several models avail-
able. Free literature. Capri Electronics. 8753T Windom,
St. Louis, MO 63114.

E&_K Test EQU|prﬁénl. Free catalog. Free—Shipping. Dino-
saur discounts. Spacetron-AF, 948 Prospect. Elmhurst. 1L
60126.

WWW amerczaradioRistery com
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extra gallons with A
auxiliary tanks econo—tank
for Pickups & vans ®

DETROIT APPROVED: No rust or weld sediment

* Install one hour— lightwelght. no bodywork

required e Complete Kit e Guaranteed life of

vehicle e Meets Federal & State standards

For FREE Catalog-TOLL FREE 800/433-2386
(In TEXAS cail COLLECT 817/756-6221)

PICKUP & VAN EQUIPMENT CO.
LDept. PE.P.O. Drawer C, Hewitt, TX 76643

RADIO SHACK MERCHANDISE 10% off catalog prices.
$25.00 or more dehvered. A.S.C.. 2224 N. 10th St., McAllen,
TX 78501

1702A PEOMS progr;mmed tcﬁoufsp;cilications. $25.00.
Copies $10.00. Key Telemetering Products, 2829 Lewis
Lane, Owensboro. KY 42301. {502) 683-9871.

ELECTRONIC

SURPLUS

FREE CATALOGS
ETCO ELECTRONICS, Depl.EB

BREAKERLESS ELECTRONIC ignition: Auburn Spark-
plugs, Synthetic Lubricants. Wheel Stabilizers. Information
26 cents Anderson Engineering. Epsom, N.H. 03234.

LOWEST PRICES. CPUs: 1802 $19.95. 6502 $24.50, 6800
$24.95. 8035 $23. 8035-8 $22. 8080A $9.50. 1.3us 8080A-1
$12.45. 1.5us B0B0A-2 $10.35, 8085 $20. 8748 $276, 8748-8
$186. Z80 $29.95. EPROMS: 1702A $4.95, 2708Q $15, 2716
$34.95. RAMS. 1101 $1 49. 1103 $12, 2101 $4. 2102 $1.28,
2104A-4 $4.95. 2107B $4, 2111 $4, 2112 $4.00, 2114 $14,
70ns2115 $7. 2116 $52. 45ns2125A $8. 3101 $7. 5101 $10.
8080/8085 Backup: 8155 $21. 8212 $3.50. 8214 $7.95. 8216
$3.95. 8224 $3.50. 8228 $6 25. 8238 $8.50. 8251 $11.50, 8255
$10.75. 8257 $29.75. 8259 $25. 8279 $21. 8755-8 $186.
CLOCKS  MM5309, MM5311, MM5312, MM5313, MM5314,
MM5316, 5375AA. 5375AB $3.60 each. MM5363 $2.10.
16KBit CCD 2416 16pin $35.95: Quad CCD Driver 5244 $9.
Minimum Order $500. BYTE ELECTRONICS. Box 8603.
San Jose, California 95155.

PARTS! SERVICE SUPPLIES! Free catalog. Write Tommy.
Zomm-Tech, 104 North Third Street, Richmond, Kentucky
40475 o

SOLDER PINS. perfect for double sided boards. FREE
SAMPLES. $6.50 per 1000 postpaid. Industrial Inventions,
Box 111. Monmouth Junction. N.J. 08852.

BARGAINS IN Surplus. Liquidations. Bankruptcies. Com-
ponents. Test Equipment. Machinery. Tools. Rush $1.00.
get on PERMANENT BIDDERS LIST. METRECO. 4120 Rio
Bravo, El Paso, TX 79902.

CITIZENS BAND EQUIPMENT. Lowest discount prices.
Free Price List. CRS, 1552 Central Ave., Yonkers, N.Y.
10710.

3UMMER SPECIAL! New, Adjustable. Three Output. Regu-
lated POWER SUPPLY, plus 900 parts worth over $400.00 in
complete CARTRIVISION television recorder electronic as-
sembly. Documentation included. Perfect for MICROPRO-
CESSOR and all electronic applications. $11.50 plus $3.50
S&H. Master Charge, BankAmericard. MADISON ELEC-
TRONICS, 369. Madison. Alabama 35758. MONEY BACK
GUARANTEE.

PRINTED CIRCUITRY. Stop frustration. Stop waste. Save
time and money. Get professional quality supplies and in-
structions where engineers and educators buy. Catalog
$1.00. Refunded with order. CIRCOLEX, Box 198, Marcy,
New York 13403.
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SURPLUS ELECTROMICS

ATTENTION HOBBYISTS — SEMD FOR
YOUR FREE CATALOG
Great buys in tape drives, keyboards, power
supplies, and transformers, We als0 have heat
sinks, steel cabinets, I/O terminals video dis
plays, printers, and equipment cases. And of
course components, fans, wire, and cable. Write

pow, 18 10 Flagstone Drive

Worldw:de Electronics Hudson. NH 03051

TIGER SST
SIMPLI-KIT

THE DO-IT-YOURSELFER

BUILD THE ARTISAN ELECTRONIC ORGAN, .. The 20th
century successor 1o the classic pipe organ Kits feature
modular construction, with logic controlled stops and RAM
Pre-Set Memory System. Be an ar-ti-san Write for our free
brochure. AOK Manufacturing, Inc . Box 445, Kenmore, WA
98028.

STELLAVOX. SP-7 Stereo Tape Recorder. Mint. 7-1/2 and
15 Heads. Extras, $1.875. Box 803. Derby. CT 06418

MICRO MINI MIKE -

WIRELESS MICROPHQNE
World's smallest; solid state. self-contain-
ed. PiLks up ana (ransmits most sounds |}
L,y without wires up ta 300 ft through FM Ra- [}
‘: ) dio. Use as mtke, ampf., alarm & alert sys.,

]

hot line, baby sitter, etc Money back guar.
B/A. MIC cds, COD ok. $18.95 pius $1.00 M
post & hdig. Calif. res. add tax. Mail orders .
Qty Disc. Avail. AMC SALES, INC. [
%" x %" xv." Dept. 23, Box 328 - Downey, Calif. 90241

- .- -------------'

]
= a high quality CD Electronic
Ignition System in kit form.
Contains all components and solder to
build complete Solid-State Electronic
CD Ignition System for your car. As
sembly requires Jess than 3 hours.
® Increases MPG 15% @ Eliminates 4 of 5 tune-ups
® Increases horsepower 15% @ Instant starting, any
®Plugs and Points Jast weather
50.000 miles ® Dual system switch
Fits onfy 12 volt neg ground . Only $21,85 postpard

pene 77~ Star Corporation
P.0. Box 1727 Grand Junction, Colorado 81501

TUBES

RADIO & TV Tubes—-36 cents each. Send for free
Catatog. Cornell, 4213 University, San Diego, Calif. 92105,
TUBES: "Oidies™, Latest. Supplies. components, sche-
matics. Catalog Free (stamp appreciated). Steinmetz, 7519-
PE Mapiewood, Hammond, Ind. 46324.

FREE BARGAIN CATALOG, Industrial,
ceiving Tubes. Send Stamp. Astral,
pet, Linden, N.J. 07036.

TUBES Send 10 cents for large conclusive list Low Prices.
T-J Specialties. Box 43, Bradley Beach, New Jersey 07720.
(201) 774-8429.

TUBES-RECEIVING. tndustrial and Semiconductors Facto-
ry Boxed. Free price sheet including TV, Radio and audio
parts list. Low. low prices. Transleteronic. Inc., 1365 39th
St., Brooklyn, New York 11218. Telephone' {212} 633-2800
Toll free: 800-221-5802.

1.000 TYPES including obsoletes Popular types up to 85%
off list, pullouts from 29 cents. Free catalog and $1.00 certi-
ficate Connolly, POB 1333P, Sun Valley, Calif. 91352

Ham, Re-
P.0.B. 707

FREE KIT Catalog cont ams Test and Experimen-
ter's Equipment. Dage Sciientific Instruments,
Box 1054P, Livermore, CA 94550.

DIGITAL INSTRUMENTATION for your
CAR/VAN/TRUCK/BOAT. 120-page book of ex-
planations and schematics on how to build
DIGITAL tachometers, clocks, temperature,
voltage, gas. oil and other projects. $5.95 pp.
M.0. only. DIGITAL WORLD, P.0. Box 5508,
Augusta, GA 30906.

CORE MEMORY PLANES 8/$40 Clrcuut Board 1/16 2 SIde
6x8 50 cents each; Stepping Motors 15° step 28v $5 ea:
TO-3 sockets 4/$1.00; 74LO4's 15 cents ea; Bypass Caps
PC cut .01, .005, .0033, 120pf. 70pt, 20 each value $1.00,
200-$5: Card Guides 15 pair wrack $4.95; 15 socket “Elco ™

37 pin, .100 center, 15/$4.95. Free Catalog minimum order,
$5.00. MC, BAC, VISA, J & E Electronics, P.O. Box 4504, Ft.
Worth, TX 76106. (817) 625-2961.

AUTOMOTIVE PARTS AND EQUIPMENT . Nationally adver-
tised brands at discounted prices for mechanics Send
stamped envelope for specials. Associated Distributors,
401 Augusta St., Cincinnati, OH 45202 Dept. Z.
SECURITY AT TOUCH OF BUTTON — Build low-cost ab-
breviated dialer. Holds 8 Nos. Works with any pushbutton
phone. Comprehensive 25 page report. $10 HORIZON, Box
68, Glenview, 1L 60025.

SILICON BULLET DIODES 1A, 50PIV, 100 pieces for $4.95.
send check or money order to Richard Hochleitner. RD 1.
Zionsville, PA 18092

THE BEST CB ANTENNA

SEND FOR FREE FULL LINE
CATALOG AND DECAL
pAL |‘Firestik’
Antenna Corp.

2614 EAST ADAMS - PHOENIX ARIZONA 85034

PRINTED CIRCUIT TECHNIQUES Booklel and product
catalog- $1.50 Trumbull Company. 833 Balra Drive, El Cer-
rito. California 94530.

CB ANTENNA CONSTRUCTION MANUAL" Build 16 DB
Gain Beams plus Quads. Verticais, Ground Planes using
common hardware. Easy assembly highest performance —
Complete $4.00 Tenna-Farm, 1117 Dewitt Tr, Linden. N.J
07036.

expensive smported muniature
SMALL systems, vet only costs $59 each
WONDER Plecause you assemble it in levs

than an hour with only a tube of
special adhesive See it in our 54-
page color catalog/manual of kits,
raw spedhéers and accessories

Send 50K to
lob
Dept. PE-P,

735 N. Northlake Way
Seattle, WA 96103

You can get @ vit
tual wall of sound
out of two-element
high-tidehty stereo
speakers only ten
inches high With
1" dome tweeter
and 6" woofer the
Speakerlab Point
One out performs the

PLANS AND KITS

AUDIO AMPLIFIER, inexpensive, simple construction, ten-
fifty watts, plans: $2.95 Malcoim Smith, Miltonmills, N.H.
03833.

BUILD YOUR OWN
SYMPHONY
OF SOUND!

s fun and easy —takes just minutes
a day! Complete klts for organs,
pianos, strin rhythms,
ampilifiers, syn hosizou Also
tactory cmomblod 104-page
catalog $2.00

OUWERSI

Wersl Electronics, Inc.,
Dept. ZD, Box 518,
Lancaster, PA 17602,

FIVE LASER PLANS — $8. 00 Wetdmg Burning
Laser plans — $9.00. Catalog $2.00. Solaser, PE
678, Box 1005, Claremont, California 91711.

AMAZING ELECTRONIC
. PRODUCTS s~

LASERS SUPER POWERED. RIFLE, PISTOL, POCKET SEE IN DARK PVRO
TECHNICAL, DE BUGGING - UNCRAMBLERS GIANT TESLA STU

INWAND
DISRUPTER  ENERGY PRODUCING, SCIENTIFIC DETECTION [L[CTRWVMG
CHEMICAL, ULTRASONIC, CB, AERG, AUTO ANO MECH DEVICES. HUNOREDS
MORE  ALL NEW PLUS INFO UNLTD PARTS SERVICE

INFORMATION unfimiled

Box 626 Lord Jeftery PZ o Amherst. N H 03031

CATALOG 31

QUALITY KITS. over 7.000 schematics. $1 (refundable) for
vllustrated catalog. Tek-Devices. Box 19154c. Honolutu, HI
96817.

CBMAM Construction Plans. OMNIPOLARIZED BASE AN-
TENNAS. Modulation boosting VOX-COMPRESSOR Port-
able 300MHz FREQUENCY COUNTER with memory! Plans
$3.00 ea. $7.50/all Many others, catalog with order.
PANAXIS, Box 5516-A6. Wainut Creek. CA 94596.

HIGH FIDELITY

DIAMOND NEEDLES and Stereo Cartnidges at Discount
prices for Shure, Pickering. Stanton. Emprre, Grado and
ADC. Send tor free catalog. LYLE CARTRIDGES, Dept. P,
Box 69. Kensington Station. Brooklyn, New York 11218, For
Fast Service call Toll Free 800-221-0906.

New Lambda Series from
SpeakerKit ; i
oo mﬁ"‘w"..‘:m

Ouumndmg quality at a surprisingly / 2
affordabie prica. Assemble il yourself. e
Write for detaiis.

Speakerkit, Box 12PE, Menomonie, Wl 54751

MUSICAL INSTRUMENTS

BUILD YOUR OWN COLOR ORGAN for under $10.00. Send
$1.25 for plans. PPG, 14725 Oxnard. Van Nuys, CA 91401.
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UP TO 60% DISCOUNT. Name brand instruments catalog.
Freeport Music, 114 G, Mahan St., W. Babylon. N.Y. 11704.

WWW akherieaaadiaghictary com

ALARMS

QUALITY BURGLAR-FIRE ALARM EQUIPMENT at dis-
count prices. Free Catalog' Steffens, Box 624K, Cranford.
N J 07016.

DON'T PURCHASE alarm equipment before getting our
free value packed catalog. Sasco. 5619-C St. John, Kansas
City. MO 64123 (816) 483-4612

WANTED

GOLD. Silver. Ptatinum, Mercury, Tantalum wanted High-
est prices paid by refinery. Ores assayed. Free circular.
Mercury Terminal, Norwood, MA 02062

WANTED!CB DEALERS
AND DISTRIBUTORS
IpAL ‘Firestik’

Antenna Corp.

2614 EAST ADAMS - PHOENIX, ARIZONA 85034

TAPE AND RECORDERS

8-TRACK and CASSETTE BELTS — money back
guarantee. Long wearing. Free Catalog — $3 minimum
order PRB Corp . Box 176. Whitewater, Wisconsin 53190.
{800} 558-9572 except WI.

TAPE HEAD CLEANER. 8 0z. — $2.30 Includes postage
and handling Wnte- “Cleaner”, Box 176, Whitewater, W!
53190

RECORDS — TAPES! Discounts to 73% all labels; no pur-
chase obligations; newsletter, discount dividend certifi-

cates; 100% guarantees. Free details. Discount Music
Club. 650 Main St., Dept 5-0678. New Rochelle. New York,
N Y. 10801

GOVERNMENT SURPLUS

MANUALS for Govt Surpius radios, test sets, scopes. List
50 cents (coin). Books. 7218 Roanne Drive, Washington,
D.C. 20021.

GOVERNMENT SURPLUS Buy in your Area. How, where.
Send $2.00. Surplus. 30177-PE Headquarters Building,
Washington, D.C. 20014.

GOV'T SURPLUS—buy direct from gov't. Complete info
plus application form $2.00. info-Capsule A-1, P.O. Box
151, Shelocta, PA 15774,

JEEPS — $59.30! — CARS — $33.50 — 200,000 ltems! —
Government Surplus — Most Comprehensive Directory
Available tells how. where to buy — Your Area — $2.00 —
MONEYBACK GUARANTEE — Government Information
Services. Department GE-21, Box 99249, San Francisco.
CA 94109. (433 California).

SPORTS/HOBBIES

FISHING TACKLE — LURES

BADGER SPINNING, CASTING, TROLLING SPOON. Fan-
tastic action! Write for FREE illustrated. descriptive folder,
with many introductory bargain offers. Address: SENECA
TACKLE. Box 284tN, Providence, R.1. 02907.

POPULAR ELECTRONICS
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INVENTIONS WANTED

RECOGHNITION... FINANCIAL
REWARD...OR CREDIT
FOR "INVENTING IT FIRST" MAY BE YOURS!

If you have an idea for a new product. or a way

I to make an old product better, contact us, “the
idea people "’ We'll develop your idea, introduce 1t to
industry, negotiate for cash sale or royalty licensing
Write now without cost or obhgation for free
information. Fees are charged nnly for contracted

I services. So send tor your FREE “Inventor's Kit." It

has important Marketing Information. a special
“Invention Record Form™ and a Directery of 1001

B Corporations Seeking New Products. l

AH
HHH

: RAYMOND LEE ORGANIZATION
230 Park Avenue North.New York NY 10017
At no cost or obligation. piease rush

my FREE “inventor's Kit No. A-112 "

1
1
¢
T

the'
idea E
people

I Name

Address

T

City State

Phone No — AreaCoce

FREE PAMPHLET  "'Tips on Marketing Your Invention",
from an experienced fee-based invention service company.
Write: United States Inventors Service Company. Dept. T,
1435 G Street NW, Washington DC 20005.

EMPLOYMENT OPPORTUNITIES

HOW TO MAKE $100 weekly kitchen table! Free brochure
American, Box 428-ZDE, Pomona, Kansas 66076. o

$650 WEEKLY for beginners!! Free report Mallorder Con-
sultants MEES, 453 W256. NYC 10471

EARN SIOOO monthly slufhng envelopes Free Supplues'
Guaranteed!! Write L.O.E., Box 06180-EP. Portland. OR
97206.

$3.000 MONTHLY Receive $2.60 each envelope you mail.
plus cash for newspaper clippings. Free report Modern
Services. Box 222-E. Upland. CA 91786

CB DEALERS write on letterhead fov bes! wholesale
prices. Dixie CB Distributors. Rt No 3. Box 547,
Prairievtlle. LA 70769 Phone: (504) 622-2571

$1500 MONTHLY. Home income mailing program Start im-
mediately. Free Details GLAD. Box 5368-EP. Lighthouse
Point. Florida 33064

INSTRUCTION

SCORE high on F C.C Exams Over 300 questions and
answers. Covers 3rd, 2nd. 1st and even Radar Third and
Second Test. $14.50. First Ciass Test, $15.00. All tests,
$26.50. R.E.|.. Inc., Box 806. Sarasota. Fla. 33577.

UNIVERSITY DEGREES BY MAIL! Bachelo-rS.
Masters, Ph.D's. Free revealing details. Counsel-

ing, Box 317-PE06, Tustin, California 92680
SELF-STUDY CB RADIO REPAIR COURSE THERE'S
MONEY TO BE MADE REPAIRING CB RADIOS This easy-
to-learn course can prepare you for a career in electronics
enabling you to earn as much as $16 00 anhour in your
spare time. For more information wnte CB RADIO REPAIR
COURSE. Dept PE068. 531 N Ann Arbor. Oklahoma City.
Okla. 73127.

LEARN WHILE ASLEEP! HYPNOTIZE! Astonishing details.
strange catalog free! Autosuggestion. Box 24-ZD. Olympia.
Washington 98507.

GRANTHAM'S FCC LICENSE STUDY GUIDE — 377 pages.
1465 questions with answers/discussions — covering third,
second. first radiotelephone examinations $13 45 post-
paid GSE, P.O Box 25992. Los Angeles. California 90025

ELECTRONICS/AVIONICS EMPLOYMENT OPPORTUN-
ITIES. Report on jobs now open Details FREE. Aviation
Employment Information Service. Box 24CE, Northport,
New York 11768.

DO-IT-YOURSELF

MODULAR TELEPHONES now available. Sets and com-
ponents. compatible with Western Eiectric concept. Cata-
log 50 cents. Box 1147W. San Diego. California 92112,

HYPNOTISM

SLEEP learning. Hypn;(ic method32°-/o effective. Details
free ASR Foundation, Box 23429EG. Fort Lauderdale.
Florida 33307

FREE Hypnotusmr. Seif-Hypnosis. Sleep Learning Cataloé‘
Drawer H400, Ruidoso, New Mexico 88345,

BUSINESS OPPORTUNITIES

I MADE $40.000.00 Year by Mailorder! Helped others make
moneyt Free Proof. Torrey. Box 318-NN. Ypsilant,
Michigan 48197,

FREE CATALOGS. Repair air conditioning. refrigeration.
Tools, supplies. full instructions. Doolin, 2016 Canton.
Dallas. Texas 75201.

HIGHLY

PROFITABLE o NE'MAN
ELECTRO NIC FACTORY

Ir tment unr ledge not required,
sales handled by prolnsionaln Postcard brings
facts about this unusual opportunity. Write today!
Barta- DF, Box 248, Walnut Creek, CA 94597,

NEW LUXURY Car Without Cost. Free Details! Codex-ZZ,
Box 6073, Toledo. Ohio 43614.

GET RICH!!! Secrel law erases debts. Free report exposes
millionaire'$$ secrets. Blueprints, No. EE6. 453 W. 258,
NYC 10471.

MECHANICALLY INCLINED Individuals desiring owner-
ship of Small Electronics Manufacturing Business — with-
out investment. Write: BUSINESSES, 92-K2 Brighton 11th,
Brooklyn, New York 11235.

MILLIONS in Mail!! Free Secrets. Transworld-17, Box 6226.
Toledo. OH 43614.

JUNE 1978

INTENSIVE 5 week course for Broadcast Engineers. FCC
First Class license. Student rooms at the school. Radio
Engineering Inc.. 61 N. Pineapple Ave.. Sarasota. FL 33577
and 2402 Tidewater Trail. Fredericksburg. VA 22401,

1978 TESTS - ANSWERS™ for FCC First Class
License. Plus - **Self-Study Abitity Test.”" Proven!
$9.95. Moneyback Guarantee. Command Produc-
tions, Box 26348-P, San Francisco, CA 94126.

BROADCAST STATION: Start your own Any type! Home,
school. church, business operation Get free equipment,

records. Details free ""Broadcasting™. Box 5516-A6. Walnut
Creek. CA 94596.

DIGITAL ELECTRONICS — Comprehensive learn by domg
course. Instructions, problems, solutions. Econo-Designer.
text plus all parts required. $49 95 Micro-Lite. RFD 1. Box
30, N. Stonington. CT 06359.

PASS YOUR FCC EXAMS New Tests by noted Author and
Teacher 500 questions. Second Class $9 95. 200 First
Class $6 95; 100 Radar. $3 95: postpaid Save $8. al! three.
$12.95. Complete Mathematical Solutions Free Counsell-
ing Service Victor Veley. P.O. Box 14, La Verne. CA 91750

NEED HELP PREPARING FOR THE FCC RADIO-
TELEPHONE LICENSING EXAMS? The GreggMcGraw-
Hill book. Practice Tests for Radiotelephone Licenses. by
Shrader and Boyce. does everything but take the exams for
you It is full of multiple-choice questions typical of those
you will find on the FCC exams for 3rd. 2nd, and 1st class
commercial hcenses. Easily removable answer sheets
simulate those used on the actual tests. You can read, an-
swer and analyze FCC-type questions before you sit down
10 take the real test. Send for your copy today $6.80 post-
paid GreggMcGraw-Hill. 1221 Avenue of the Amerccas,
New York. New York 10020 Attention R. Reskow. 28th
floor

WE TRAIN Electricians and Engineers. Edison_§hool ot
Electrical Engineering. P.O. Box 891. Kenner. Loussiana
70063

REPAIRS AND SERVICES

SERVICEMEN — Cleaners. Lubricants. Adhesives for all
electronic repairs. Write for FREE catalog. Projector-Re-
corder Belt Corp. Box 176, Whitewater. WI 53190.
800-558-9572 except WI.

PRINTING. Rubber Stamps. Low Prices, Fast Service. Free
Catalog. Magestro's Printing. North Ave.. New Brighton, PA
15066.

HOBBYIST gwve your project the professional Iook
PRINTED CIRCUIT boards from your sketch or ariwork.
Affordable prices. Rush free details. DANOCINTHS, Box
261, Westland, M| 48185.

WWW amerncaaradioRietery com

PERSONALS

MAKE FRIENDS WORLDWIDE through international
correspondence. lllustrated brochure free Hermes-Verlag.
Box 110660/Z. D-1000 Berlin 11, Germany.

REAL ESTATE

BIG.. FREE . CATALOG! Over 2,500 top values coast 1o
coast! UNITED FARM AGENCY. 612-EP, West 47th. Kansas
City. MO 64112

RUBBER STAMPS

RUBBER STAMPS. BUSINESS CARDS. Many new prad-
ucts. Catalog Jackson's. Dept K, Brownsville Rd . Mt Ver-
non, Il 62864.

BOOKS AND MAGAZINES

FREE book prophet Elijah coming before Christ Wonderful
bible evidence MEGIDDO Mission. Dept. 64. 481 Thurston
Rd.. Rochester. N.Y 14619,

POPULAR ELECTRONICS INDEXES For 1976 now avail-
able Prepared in cooperation with the Editors of "P/E."" this
index contains hundreds of references to product tests.
construction projects. CirCuit tips and theory and is an es-
sential companion to your magazine collection 1976 Edi-
tion. $1 50 per copy All editions from 1972 onward still
available at the same price. Add $.25 per order for postage
and handling. $.50 per copy. foreign orders INDEX. Box
2228. Falls Church, Va. 22042.

ELECTRONICS books. models. pro;ectg. experiments, net-
work theorems. calculations. Invaluable for students. en-
gineers. Sercolab. Box 78K. Arlington. MA 02174

BACK 1SSUE MAGAZINES. Free List. Send stamped en-
velope Everybody's Bookshop. 317 West 6th. Dept. PE. Los
Angeles, CA 90014,

MOTION PICTURE FILMS

COLUMBIA PICTURES Super 8 Sound Sale — Brand new
feature titles: New Centurians. Fail Safe. Buck & the
Preacher. Odessa File, Breakout, Shamus, 1976 World
Series (Reds/Yankees) — ea 400" Super 8 Sound color films
— $45.95 ea + $1.00 shipping. Perfect Home Entertain-
ment! Football Follies or Fabulous Harlem Globe Trotters
— lots of bloopers & nonsense, 200" S8 color/silent, $19.95
ea; S8 BW, $8.95ea + $0.85 per film shipping. indy **500"
1976 {(Johnny Rutherford) pre-race special, Eastman S8 col-
or, 200’ reel. sitent with script. $17.95ea delivered. Alabama
500" NASCAR Stocks ‘77, S8 Color/Sound — see 5-story
banks at 190 MPH — Waltrip tops Yarborough. $27.95 ea
PPD (save $5. per print). Universal 64-pg catalog. $0.85;
Universal, Sportlite, Ring Classics, Columbia (being
printed) order forms. $0.35 ea. SPORTLITE FILMS.
Elec-6/78. Box 24-500. Speedway. IN 46224.

SERVICES

CATALOGS GALORE! Your name sent to over 100 mail-

order advertisers. $1. "Lists”, 17-14 Pond Way. Manorville.
NY 11949.
MISCELLANEOUS

1978 COMMUNICATIONS HANDBOOK

Everything you want to know-—
need to know—about Ham Radio.
SWL, Police-Fire Monitoring, CB
Marine Radio, and Radar Detec
tors Features, specifications,
latest prices, and photographs
of equipment on the market are
at your fingertips Order your
copy from COMMUNICATIONS
HANDBOOK . P.O. Box 278, Pratt
Station, Brooklyn, N Y. 11205
Enclose $3* (postage and han-
"Residents of CA, CO, FL, IL, MI,

dlhing included).
MO, NY STATE, DC and TX add applicable sales tax.
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OUTSIDE OF JAPAN. .. [oaey

NEW-TONEELECTRONICS Has the Largest
Inventory of Original Japanese Components
Anywhere! PANASO

OR ALL YOUR D D A
25B492 100f 25C775 1.90 § 25C1628 110 |§ 40081
7

25B495 5 25C776 250 § 25C1669 1.25] 40082

25B507 1.40 ) 28C777 495§ 2SC1674 49§ AN136
258511 150 28C778 350 § 28C1675 49 J AN214
25B528 140 2SC781 250 | 25C1678 200§ AN239
25B536 150 | 2SC783 295 § 25C1679 295 AN241
2SB539A 470 | 25C784 49 § 2SC1684 49 | AN245
2SB541 470 258C785 65 § 25C1728 1.85 | AN247
25B554 800 f 25C788 295 [ 25C1730 95 FAN271
2SB561 60 | 25C789 100 § 2SC1756 2.75 | AN289

25B627 295 | 25C790 150 § 26C1760 160 AN315
25C793 250§ 25C1816 350 § AN331

NOXBPERONWLWRNNNWOWNWETNDWRNW -
QU NN OB N NN OBNONDN B NWOON
OO0 O NNOOOODOO0DOO0O0DOONODO

25C32 1.35 | 25C798% 3.95 § 26C1908 49 § AN343

25C116 3.00 § 2SC799 3.25 | 25C1909 3.75 | AN360

25C172 1.75 ] 25C815 55 25C1957 1.00 | AN380

25C206 250 2sC828 49 | 25C1964 3.95 | BA302

258C237 175 ) 25C829 49 | 25C1969 470 § BAS11

25C281 50 § 25C830 295 ) 2SC1973 90 | BA521

2sC284 120 § 25C838 50 | 25C1974 3.50 § C3001A

2sC287 125§ 25C839 50 | 28C1975 3.50 § CX075B

25C291 3.95 § 25C853 90 | 25C2020 495 CX100D

25C325 395§ 2S5C866 500 f 2sC2027  6.00 CX101G

258C367 85 | 25C867 6.00 § 25C2028 80 §Cx103D

25C371 .49 25C870 50 | 25C2029 3.40 | CX104A

258C372 49 § 25C871 50 | 25C2034 295QCX121A

28C373 49§ 25C900 50 | 25C2074 250 CX130A 7.00
258C374 49 | 25C922 69 | 25C2075 400 Cx148 11.70
28C375 49 § 25C929 49 § 2SC2091 2.50 J CX149A 14.00
25C380 49 § 28C930 49 § 25C2092 3.25 DN834 1.50
25C381 50 § 25C938 95 § 25C2098 3.90 § DN835 1.60
25C382 55 25C943 1.00 § 25C2166 375 ON837 1.50
25C384 60 § 25C945 49 § 25045 4.95 ON838 170
25C385 70 § 25C959 135 25068 90 f HA 1151 3.20
25C386 70 § 25C960 295§ 25072 80 fHA1157 4.20
25C387 50 § 25C984 80 § 25077 1.50 f HA1158 4.20
25C394 49§ 2S5C1000 .49 | 25081 395 HA1159 500
25Ca03 50§ 26C1013 95 | 25088 480 | HA1199 8125
25Ca54 49§ 25C1014 95 25D118 3.00 §HA1202 220
25C458 49 25C1017 120§ 2SD130 120 f HA1306 4.90
25C460 49§ 25C1018 1.00 § 250170 1.50 | HA1308 450
25C461 49§ 25C1030 2.80 | 250180 250 fHA1312 3.40
25C478 80 | 25C1034 560 | 250187 49 FHA1314 420
25C481 150§ 25C1047 59 § 2SD188 2.70 JHA1316 3.50
25Ca82 140 2SC1060 140 | 250201 4504 HA1318 500

25C484 260 25C1061 125§ 2580213 495§ HA1322 420
25C485 1.40 § 25C1079 395 25D217 380§ HA1325 3.20

2SC486 150 § 25C1080 395§ 25D218 390 § HA1339A 495
25C493 350 § 2SC1096 80 | 250227 48 f HA1342 4.50
25C494 450 § 25C1098 1.00 § 250234 85 | HA1366 420
25C495 85 25C1114 492 25D235 85 HA11112 890
25C496 85§ 2SC1115 3.00 [ 28D257 350 HA11113 6.50
25C497 140 § 2SC1116 425 | 250261 1004 HD3113 490
2SC502 150 f 2S5C1116A 475 | 2SD287 370§ HD3127 780
2SC503 175§ 2SC1124 120§ 250288 1.50f LA1201 4.25
25C504 175§ 25C1162 100§ 2SD313 1.05) LA1240 330
2SC509 75§ 25C1166 48 | 250314 150 LA1364 370
28C515 195 28C11708 4 95 | 250315 120 LA1366 4.25
28C517 360 ) 25C1172 525§ 2SD318 1.95Q LA1369 4.25
2SC535 55 28C1173 75 | 250325 90§ LA3155 225
2SC536 49 28C1175 75| 250330 150§ LA3201 195
2SC537 49 | 25C1209 75§ 250331 150 LA3301 3.40
25C538 60 | 2SCt211 59 | 250356 100 LA3310 4.20
25C563 90 f 2sC1212 1.65 ) 250358 1 10§ LA3350 330
25SA839 1.95 §25C580 195§ 25C1213 59 J 250360 1.05 LA4000 750
25C608 595§ 2SC1226A 85 | 25D382 1.20 LA4030 5.40
25822 65 § 2SC609 595§ 25C1237 400§ 2SD427 255f LA4031P 320
2SB54 49 §25C614 3.95 | 25C1239 3.50 § 2SD525 150 LA1032P 420
25856 95 § 25C619 65 § 25C1306 350§ 2SCF6 1.25 LA4051P 320
2SB75 48 §2SC620 49 § 2SC1307 4.75 ) 25CF8 350§ LA4101 320
2SB77 48 §25C627 295§ 25C1308 575§ 25F8 3.00Q LA4201 3.25
2SB111 59 §2SC632 60 | 25C1312 49 | 2SK19 1.25) LA4400 3.40
25B156 95 | 25C634A 60 | 25C1313 49 J 2SK23A 100§ LA4420 3.40
25B172 60 | 2SC644 49 | 28C1317 49 | 2SK30A 75§ LADOOY 320
2SB175 60 §2SC645 60 | 2SC1318 49 | 2SK33 90§ LD3040 1.60
258186 49 §2SC674 60 | 28C1327 49 | 25K34 90 LD3120 2.40
25B187 55 §2SC680 2.60 | 25C1330 1.35 | 2SK40 1.30 g M5112 840
258202 150 | 2SC684 120§ 2SC1342 49 | 2SK55 100 M5151PR 780
288227 2.95 §25C693 49 | 25C1344 49 | 3SK22 220 M5152L 275
2SB234 2.95 §2SC696 1.75 | 25C1347 85 | 3sK22y 220 M5192 480
2S8B235 7.95 §2SC699 595 2SC1359 65 | 3SK35 200§ M51171L 200
258270 79 §25C708 1.75 § 25C1360 95 | 3SK39 200 M51513L 510
2SB303 49 §2SC710 49 § 25C1362 52 | 3SK40 200§ MB3705 3.35

25B324 25C711 25C1364 110 | 3SK41 220 MN300t  19.50
25B337 28C712 25C1377 480§ 3SKa5 2200 MN3002 1170
258370 25C715 25C1382 95 | 35K49 220 MN3003 945
25B405 25C717 25C1383 50 § JSP7001 75 MN3004 17,95
258407 25C730 25C1384 80 | MA26 28 MN3005 75.00

2SB415
258434
258435
258440
2SB461
25B463
258471
25B472
25B474
2SB481

25C731
25C732
258C733
25C734
28C735
25C738
25C756A
25C763

28C1402 3.60 § MPS8000 1250 MNB040 16.75
25C1403 360§ MPS8001 1.25§ MNB040A 16 75
25C1419 95 | MPSU02 50
2SC1447 90 § MPSU31 400 PLLO1A 13 50
2SC1448 100§ MRF8004 3 00fPLLO2A 8.50
25C1449 85 SO1074 19.95) PLLO2A-G 850
25C1475 1254 SD1076  28.95) SG609 480
25C1507 4004 3.00f SG613 6.75
25C773 25C1509 ! 4005 3.00 § S6080A 8175
25C774 25C 1624 B 40080 1258 S60808B 3.80

DERIN
UR N
S6087A 380
560878 380
STKO11 7.50
STKO15 6.50
STK025 12.50
STK032 14 20
STK036 19.00
STK050 24 50
STKO56 11.35
STK405 920
STK415 850
STK433 9.25
STK435 950
STK437 11.50
STK439 1160
TA7028M 350
TA7045M 325
TA7051P 3.00
TA7054P 305
TA7055P 300
TA7060P 140
TA7061P 150
TA7062P 1.50
TA7063P 150
TA7072 3.00
TA7074 2.90
TA7075 375
TA7076 375
TA7089 290
TA7102P 580
TA7106P 325
TA7120P 150
TA7122 150
TA7124 1.85
TA7146P 375
TA7148 390
TA7149P 390
TA7150P 375
TA7153 6.90
TA7167 6.20
TA7200P 350
TA7201P 450
TA7202 450
TA7203 425
TA7204 3.70
TA7205 360
TA7207 350
TA7208 350
TA7209 380
TA7210 6.50
TBAB0O .40
TBAB10DS 440
TC4081P 175
TC5080P 5.80
TC5081P 360
TC5082P 400
TC9100P 8 50
TD3400P 1.55
TD3441AP 510
TM4312P 100
UH1C001 650
UH1C003 650
UH1C004 650
UH1C005 650
UH1C006  6.50
UPC16C 250
UPC20C 375
UPC30C 3.75
uPCa1C 2.80
upCasC 395
UPC157CA 250
UPC554C 250
UPC555H  2.20
UPC563H2 8.00
UPCS66H  1.25
UPC573C 325
UPC575C 260
UPC576 325
UPC587C2 295
UPC592H2 1.40
UPC595C  2.95
UPC596C 2.75
UPC1001H2 3 50
UPC1008C 575
UPC1020H 4.25
UPC1025H 3.50
UPC1026H 3.10
UPC1152H 395
UPC1154H 395
UPC1155H 395
UPC1156H 4.50
UPC1380C 950
UPC78L05 1.40
UpD277C 450
urPD857C 1550
uPD858C 950
1JPD861C  18.50

MINIMUM ORDER $5.00
All orders add $1.00 Postage and Handling.
Canada $1.50
N.J. Residents add 5% sales tox
DEALERS: Write on letterhead for confidential price fist.
24 HOUR SHIPMENT ON ALl DEVICES IN STOCK.
ALL PARTS GUARANTEED — COD ORDERS WELCOME

NEW-TONE
ELECTRONICS

P.0.Box 1738A, Bloomfield, N.J. 07003
Phone: (201) 748-6171, 2, 3
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CERTIFIED
TRANSAR
CONSULTANTS

ARIZONA

Tom Miner
Arizona Audio
2230 E Indian
School Rd

Phoenix. AZ 85026
602-279-4900

Dave Sandburg
Arizona Audio
2903 b Broadway
Tucson. AZ 85716
602-795-9648

CALIFORNIA

Jim Morgan
Bakersfield Audio
2801 F Street
Bakersfield. CA 93301
805-327-2726

Rich Navarra

Century Music, Inc.
488 S Winchester Blvd
San Jose. CA 95123
408-248-1856

Steve McCormick
Jonas Miller Stereo
8719 Wilshire Bivd
Beverly Hills. CA 90211
213-659-1707

Paul Karbel

Sound Center

20044 ventura Bivd
Woodland Hilis, CA 91364
213-883-2811

Jim Crow

Stereo Showcase
2529 Fuiton Ave
Sacramento. CA 95821
916-483-5141

GEDRGIA

Nick Prince

Hi Fi Buys

3135 Peachtree Rd. N.E
Atlanta, GA 30305
404-361-4434

10WA

Jerry Cave

Audio Labs

2204 ingersoil Ave
Des Moines. 1A 50312
515-288-2216

ILLINOIS

Steve Ford

Oeiner Stereo
715S University
Carbondale. IL 62901
618-549-7366

INDIANA

Mike Stella

Sound Productions
2146 E 116th St
Carmel, IN 46032
317-844-1103

MASSACHUSETTS

Don Travins

Eardrum of

New England

16 Elliott Street
Cambridge, MA 02138
617-273-1105

MICHIGAN

Bill Caftey

Audio Land

36633 Gratiot Ave

Mt. Clemons, M1 48043
313-791-1400

MINNESOTA

Doug Gustner
Audio King

7010 France Ave. S
Edina, MN 55435
612-920-4272

Lou Saverino

Audio King

1723 W County Rd .. B-2
Roseville, MN 55113
612-636-3686

Jim Skt

Audio King

1808'S Plymouth Rd
Minnetonka. MN 55343
612-546-4040

MISSOURI

Chris Bauer

Audio Mart

8723 Sni-A-Bar Rd
Kansas City. M0 64129
816-358-8114

NORTH CAROLINA

Jerry Wright
Backstage Sound
365 Mernman
Ashwvilie, N C 28804
704-258-2744

Bitl Trayer
Trayer-Yelverton
946 Brookstown Ave
Winston-Salem

N C 27101
919-725-5317

NEVAOA

Mark Rossler
Interior Systems
4443 W Charieston
Blvd

Las vegas. NV 89102
702-870-1106

NEW YORK

Nick Desiderio
Sound Chamber
2584 Ridge Rd W
Rochester. NY 14626
716-225-8660

OHI0

Mark Rybalt
Audio Hall

362 W Bowery St
Akron. OH 44307
216-434-3448

Craig Weide
Paragon Sound
4543 Monroe
Toledo. DH 43613
419-535-5966

TEXAS

Fred Willems

Audio Consultants
3824 Montana Ave
El Paso. TX 79903
915-565-1405

Larry Russell
Finger's

1715S Post Oak
Houston. TX 77027
713-627-9850

John Luciano
Sheftield Audio
2831 Fondren Rd
Houston. TX 77063
713-789-1180

YIRGINIA

Ben Newhall

Sound Gallery
6204 Grave! Ave
Alexandria, VA 22310
703-931-2880

WASHINGTON

Len Tweten
Magnolia Hi Fi
133 Minor Ave N
Seattle. WA 98109
206-623-7872

WEST VIRGINIA

Rick Mulhollang

Pied Piper

1200 Third Ave
Huntington, WV 25701
304-529-3355

or contact
TRANSAR/atd

ESS Inc

9613 Oates Drive
Sacramento. CA 95827
(916) 362-4102
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Five years ago last March, ESS, a small
California corporation, electrified the
high fidelity world by introducing the
AMT-1, the first loudspeaker to incorpo-
rate the Heil air-motion transformer as its
midrange and tweeter. Two thousand
AMT-1’s were sold in the first ten days;
twenty thousand in the remaining nine
months of 1973 — more loudspeakers
than any similarly priced loudspeaker in
history.

Like all great breakthroughs, the Heil was
not just a mere improvement on conven-
tional technology; it was the discovery of
a better way that applied the principle
of leverage to loudspeaker technology
for the first time. All speakers are “transducers”. They all
convert electrical energy into acoustic energy. But only the
Heil is also a “transformer” that increases the energy ve-
locity 430 percent.

Transar/atd, the world’s
most accurate reproducer.

the crucial difference. Accel- Faw

This increase in velocity is f——\\\[ o

Figure 2

&
eration capacity isasvitaltoa .
loudspeaker as poweristoan  Dr. Oskar Heil’s cherry
amplifier. That extraordinary ~ pit illustration
increase in velocity gives the
Heil its great clarity and definition, superb dynamic range,
crisp transients and superior dispersion — in short, its
audible superiority.

The Heil achieves this virtually “instant acceleration”™ by
squeezing air rather than pushing it. A simple experiment
dramatically illustrates the superiority of the squeezing mo-

tion. Imagine trying to “shot put” or push
a light object like a cherry pit (air) with
the palm of your hand (a speaker cone). It
won't travel very far or fast (Fig. 1). Now
put the pit between your thumb and
forefinger and squeeze (Fig. 2). It squirts
out at high velocity. The physics of the
Heil are just this simple and brilliant.

Transar/atd, the first full range Heil air-
motion sound system, uniting the Heil
air-motion transformer with the new Heil
low frequency driver, is an equally as-
tounding breakthrough. Transar’s tech-
nical brilliance can be explicated at great
length, but not in a few paragraphs.
However, we invite requests for ESS’s
theoretical monograph “Transar: A Study in Genuis, A Study
in Physics””. But Transar is not the kind of product that stands
or falls on theory. Its profound superiority is something one
experiences with a sudden “shock of recognition”. Treat
yourself to the loudspeaker of the future. Experience Transar.

tcanNnsar/aks]

=» iNC. 9613 Oates Drive - Sacramento, Calif. 95827

WWW akherieaniadiahistary com
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Your funing band is like everything else in th

@ n:% Crowdec

The LR-120DB helps you pick your way through the crowd.

In many cities, there are hundreds of stations
crowded shoulder-to-shoulder across the tuning band.
So moving across the band, you get hum, and hiss,
and static.

The LR-120DB has adjustable FM muting, which allows
you to mute out as much interference as you want, and
zero in easily on your
station.

The LR-120DB
costs $600. You
can’t get adjust-
able FM muting
anywhere else
for under $900!

A trademark of Dolby Labs Inc

120 watts per channel, both channels driven info 8 ohms
from 20 to 20,000 Hz. with no more than 0.09% THD.

CIRCLE NO

Adjustable FM muting may be the LR-120D8B's
biggest exclusive in its price range.

But it is by no means the only one.

The LR-120DB is the anly receiver anywhere near
this price level that offers you all of the following fea-
tures in addition fo the adjustable FM muting

RESERVE POWER. One measure of a fine receiver
(like a fine automobile) is pure power. The LR-120DB
gives you 120 wafts* per channel: more power
than you'll ever need. The lesser power of lesser
receivers can disfort the signal just when you're
enjoying the music most—but the LR-120DB has the
power to capture even the most demanding passages
with perfect fidelity. .even at the highest listening
levels.

BUILT-IN FM DOLBY.* You know what Dolby
does; you know why it's a virtual necessity in afine
FM receiver. During the critical passages when an
oboe or a violin carries a delicate solo, the hissing of
the signal can literally destroy the beauty of the
sound. Dolby * lets you reduce such disruptive
sounds to the vanishing point—and enjoy the music
unimpeded. Nothing—not even your own receiver—
should be allowed to hiss great music.

61 ON FREE INFORMATION CARD

There is one more significont advantage to the
built-in Dolby: * money. With more and more top-
quality FM stations broadcasting in Dolby,* many
receivers now offer a provisian for adding a Dolby *
decoder—at your expense. Buf the LR-120DB, with
Dolby * built-in, lefts you enjoy the highs (and escape
the hissing) without spending extra for a decoder.

DUAL POWER METERS with adjustable range
read-out, ane for each channel. There are other
receivers which offer this feature—but there are very
few in this price range.

At the risk of repeating ourselves: the LR-120DB is
the only receiver in its price range which offers all of
these features. (For a complete list of features, write
for a f-ge brochure. Lafayette, 111 Jericho Turnpike,
Syosset, N.Y. 11791.)

Lafayette will put a lot of pleasure in your ears—
without a lot of worry on your mind.

Its sound stands out in the crowd.
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