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Experience is the best teacher. You
might settle for any CB first time around.
Understandably. A lot of people think
they're all pretty much alike. But you'll
soon discover that, like everything else,
there are exceptions.

Ask the pros. America’s long distance
truckers. These guys talk CB day in and
day out. And they demand the best.
That's why truckers refer to the Cobra
29 as "The Diesel Mobile”

Listen to Cobra. You'll hear a big
difference. Because the Cobra 29 gives
you features which assure crystal clear
reception. Like switchable noise limiting
and blanking, to cut out practically all
pulse and ignition interference. Add
squelch control and RF gain and you've
got exceptional —adjustable —receiver
clarity. Even in the heaviest CB traffic.
You also get Delta Tuning which makes
up for the other guy, because even off-
frequency transmitters are pulled in.
Pertectly.

Talk to Cobra. And you know you're
punching through. One glance at the

29's over-sized illuminated meter tells
you just how much power you're punch-
ing out and pulling in. For voice modula
tion the DynaMike delivers at 100%.
Same way with power: The 29 transmits
at maximum power levels.

Socner or later you'll get a Cobra.
And you'll get engineering and crafts-
manship second to none. Performance
that will make your first CB seem
obsolete. Reliability and durability that
have set standards for the industry.
Above all, you'll get power The power
to punch through loud and clear like
nothing else. Because when it comes to -
CB radio, nothing punches through loud

and clear like a Cobra,g
( obra

Punches through loud and clear.

Cobra Communications, Products of Dynascan Corp.
1801 W. Belle Plaine, Chicago, llinois 60613
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IF YOUR FIRSTCB ISN'T A COBRA
YOUR SECOND ONE WILL BE.
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COMMERCIAL GRADE COMPUTER — PRICED FOR THE INDIVIDUAL KIT BUILDER

——— IMSAI 8080
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QUALITY FEATURES INCLUDE:

A commercial grade cabinet, made of heavy gauge aluminum, custom designed for this specific product. Rack mounting is optional.

Lucite display panel with a photographically reproduced legend and LED display mask. In addition to standard lights and switches, the heavy
duty front pane! has an extra 8 program controlled LE D’s.

Rugged commercial grade paddle switches backed up by reliable debouncing circuits.

Gold plated contacts on board edge connectors to assure corrosion free contact at all locations.

A heavy duty power supply to handle lots of extra cards, the power supply delivers up to 20 amperes at 8 volts, and 3 amps each at +16 and -16
volts. A 30 ampere supply is optional.

A sturdy card cage to properly support up to 22 printed circuit boards.
Plug removable front panel board that eliminates the normal wiring harness between front panel and back plane. For special dedicated uses, the

front panel board may be removed from the unit.

A full line of peripheral devices to build truly powerful and complete systems.

An exclusive shared memory facility from the company that pioneered shared memory microprocessing. Shared memory facilities allow
multiple microprocessors in the same cabinet to share the same memory, yet run different programs in parallel with each other.

A full compliment of board options.

BASIC COMPUTER INCLUDES: 8080A Processor Board, Front Panel Controi wuard, lights and switches, power supply, Expander
Board, Cabinet . . . and . . . Software {Assembler, Monitor, Text Editor, Loader and 4K BASIC).
PRICES: KIT...$499 ASSEMBLED...$931 - 4K RAM KIT...$165 ASSEMBLED ...$299
OPTIONS: Rack mount, RAM & PROM boards, Parallel & Serial 1/O Boards, an 8 level Priority Intarrupt/Clock Board, Shared Memory

Boards, Interface Boards.
PERIPHERALS: Floppy Disk Drives, 80 Column/300 LPM Printer, 50 Megabyte Disk Drive, 30 character per second Printer with Plotting

Mode.
TERMS:  Check or Money Order, Bankamericard, Master Charge, 25% deposit on COD orders. On all orders under $1,000, add 5% for

handling. California residents add 6% tax.
SEND FOR FREE CATALOG OF IMSAI MICROCOMPUTER PRODUCTS — DEALER INQUIRIES INVITED

SPECIAL NOTICE TO ALTAIR 8800 OWNERS
1f you would like to step-up to the superior quality of an IMSAI 8080, you will be pleased to know that your ALTAIR 8800 boards are “’plug-
in” usable—without modification—in the IMSAI 8080 cabinet. Furthermore, by acquiring IMSA!’s unique Memory Sharing Facility, your
ALTAIR MPU Board and IMSA! MPU Board can co-exist in the same cabinet, operate in parallel with each other, and share all memory in com-
mon. This is the technology that laid the foundation for IMSAl’s powerful HYPERCUBE Computer and Intelligent Disk systems {recently

featured in Computerworld, Datamation and Electronics magazines.)

IMS ASSOCIATES, INC., 1922 REPUBLIC AVENUE, SAN LEANDRO, CA 94577
(415) 483-2093
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16 ways to move ahead in electronics!

Choose the one that’s just right
for you...the one that can make
your future more rewarding, more
secure, more enjoyable...startin
now! These ways to move ahea
are yours from Electronics Tech-
nical Institute...the finest elec-
tronics home study courses and
programs ever offered!

Fundamental Electronics
Get a solid foundation for enter-
ing the fast-moving world of elec-
tronics where today is great, and
tomorrow will be greater. Learn
it the simple, easy, step-by-step,
programmed way called Aurorext,
exclusive with ETH!

Electronics Drafting
Learn a vitally needed specialty
that translates new technological
concepts and developments to the
practical drawing board. Become
a specialist-in-demand, through
E1j;’s training. Learn it at home
...get your future moving now!

Color TV Servicing
There’s a real future waiting for
the established color television
technician. You become that tech-
nician through this program that
takes you step-by-step to rheoreti-
cal and practical mastery of color
TV. Get your tomorrow started
today!

Master TV/Radio Servicing
Here is true “master” preparation
for a career that can take you as
far as you want to go into radio
and television servicing, both
black and white, and color. The
helpful, practical ETI way can be

our way 0 more money, secur-
ity. success!

Communications
ETI's communications program
opens up a whole range of career
development possibilities in elec-
tronics. Solid-state receivers,
solid-state audio equipment, com-
munications equipment, CATV,
as well as preparation for FCC-
licensed positions in commercial
broadcasting and mobile com-
munications. You can find a real
future here!

2

Industrial Electronics
You open great career opportuni-
ties through this program, as
instrumentation technician, elec-
lronic equipment maintenance
technician, electronic calculating
machine technician and audio
technician. It also prepares you to
move into and up 1n communica-
tions, automation and industrial
electronics!

Digital Technology
Join the digital revolution which
is radically altering our lives today
and tomorrow. Get solidly trained
in the new digital specialties that
can lead to a real future as a digi-
tal control technician, electronic
calculating machine technician,
field representative, computer
sales representative, manufac-
turer’s representative.

Electronics Technology
Learn electronics across the
board! You'll be ready for real
career advancement with training
that can lead to technical positions
in communication. automation
and industrial electronics, and can
also help you in sales positions,
management and administration.

Computers
ETI offers training opportunities
in Computer Technology and
Computer Programming. Learn at
home, and get ready to enter a field
where incredible developments
are sure to continue. It’s practical,
useful—the step-by-step ETI way!

Advanced Electronics
Want greater challenges and ca-
reer advancement? This course is
for you. It can be valuable prepa-
ration not only for a technical
career, but also for the flelds of
sales, management and adminis-
tration. Make your move now!

Digital Electronics—Advanced
Here’s a special course for those
already in the field of digital elec-
tronics, ready to move into more
advanced areas. This is how to
move up in sales, management
and administration. Here's your
tomorrow!

Black and White TV Servicing—
Advanced
This can be your own “advance”
course to black-and-white TV
competence from A to Z. You’ll
construct a receiver yourself, if
you wish. A key to lifetime
success!

Industrial Instrumentation—
Advanced

Move up in the world...the won-
derful electronics world! This
course opens up a whole range of
careérs in the industrial field, as
instrumentation technician, labo-
ratory technician. process controt
technician or electronic calculat-
ing machine technician. Get ready
...and go!

Color TV Servicing—Advanced
Here is the “graduate” course in
color TV for those who already
know television fundamentals.
You’ll learn color TV from top to
bottom, build your own set if you
choose. A great way to build
your future!

Solid-State Electronics—
Advanced
Applications of transistors are in~

creasing all the time and the
transistor may be a breakthrough

"?;

comparable in importance to the
development of nuclear energy.
Solid-state can mean your solid
career development, too,
through ETI!

FCC License Preparation
Here is real down-to-earth practi-
cal preparation to take your 3rd,
2nd or Ist class Federal Com-
munication Commission Radio-
telephone License examinations.
Get yourself ready now for any of
the FCC-licensed positions in-
volving broadcasting, mobile
communications, microwave
communications links, marine
communications equipment or
in many other positions in solid-
state. communications, CATV.
Get ready for tomorrow...today!

Get all the facts...free!

Send the coupon now for
ETI’s colorfully illustrated new
44-page cata-
log giving you
all the details.
You owe itto
yourself.
There’s no ob-
ligation, and
no salesman
will call. Send
for yours
today!

Electronics
Technical Institute

Division of Technical Home Study Schools

r-------------------
Electronics Technical Institute, Dept. 2-473-046

B Little Falls, New Jersey 07424

I [] Send me the Electronics Technical Institute Catalog.

I Name. = = =

icase prinl

i Address Roer L
City___ State Zip —

I Interested in another tield? Check 1he Technical Home Study School program

l that inlerests you most. No salesman will call. PLEASE CHECK ONLY ONE.
[0 Typewriter and Office Machine Repair [0 Locksmithing

l O l]pholslery and DecoralinF [ Legal Investigation
[] Accident and Insurance Claim Adjusting [m] Security/Alarm Business

I [J Outdoor Careers in Conservation [ Photography

l (] Check here for information on Veterans Benefits.
[ Check here for information on learning by cassettes.
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In fact, “innovation"is the word that guides SBE engineers in
their quest for better ways to improve personal communica-
tions equipment.

An example of SBE innovation at its imaginative best is
OPTI/SCAN. This compact 10-channel scanning monitor
requires no crystals but is capable of scanning over 16,000
radio frequencies between 30 MHz and 510 MHz.

The secret of such electronic wizardry lies in the unique
use of digital frequency synthesis, combined with an exclusive
optical scanner and pragram card system. The “memory" for
specific frequencies to be monitored is programmed in 10-
frequency groups on a small plastic card no larger than a
credit card. Frequency bands can be mixed on the same card;
and frequency groups to be scanned can be changed instantly
simply by replacing one pre-programmed card with another.

SBE innovation has transformed the scanning monitor
from a fixed, inflexible unit of limited range and scope into an
infinitely versatile electronic marvel that puts a limitless range
of frequencies at your fingertips,
wherever you are, wherever
you may travel.

The same innovative skill and
imagination that goes into OPTI/ SCAN
is reflected in the full SBE line of
communications equipment:
citizens band, land mobile, marine and
special application.

Discover how you can benefit from
SBE's electronic innovations.

For information write: SBE, lac., 220 Airport Blvd., Watsonville, CA 95076

INTERNATIONAL OFFICES: E.S. Gould Marketing Co. Ltd., Quebec, Canada/Linear Systems S.A. Geneva 1, Switzerland
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Editorial

WARC-79 AND COMMUNICATIONS HOBBYISTS

The year 1979 will be a milestone in the world of communications. This is
when the Worid Administrative Radio Conference (WARC) of the
International Telecommunications Union (ITU) will be held to reexamine
uses of the radio spectrum and institute changes reflecting needs and new
technology for the remainder of the century.

For hams and SWL'ers, this conference will likely be the most important
“happening’ in a long, long time. To a lesser extent, CB’ers will be
interested in the outcome of WARC-79 because it is hoped that CB will be
recognized as an international service.

The present division of the radio spectrum is based largely on major
changes made in 1947. At that time, meetings were dominated by the
leading nations in science and technology —the U.S., U.S.S.R., U.K. and
France. The same was essentially true at the last meeting in 1959. But the
passing of 20 years promises a dramatic change.

Expanded by the entry of new countries, the membership at WARC-79
can be expected to be about one-third higher than at the 1947 conference.
Because each country has an equal vote (as in the General Assembly of
the United Nations), any under-developed country’s vote holds as much
weight as the U.S.'s. More importantly, decisions are binding in the sense
of being international agreements. And clearly, cooperation and agreement
are most desirable to maintain orderly radio “traffic.”

Many of the new nations to be represented at WARC-79 are indifferent to
the radio-advanced nations and couldn’'t care less about some radio
services. The advancement of amateur radio could conceivably suffer
because of these attitudes. As an example of what 1979 might harbor,
consider the experiences at the Geneva Space Radio Conference (1971).
New Zealand proposed that five amateur bands be considered individually
for close study of spectrum allocations, with the purpose of getting a small
portion of higher frequencies for hams. Statements supporting this view
were made by the U.S., U.K., Canada, Italy, Denmark, Israel and the
Philippines. Statements against were made by Cuba, Syria and Sweden.
New Zealand's proposal lost by a vote of 38 to 26 with 6 abstentions. As a
result, amateur use of these higher frequencies was put to a second test
on a “'should they'' or ‘should they not’’ proposition. The amateur group
lost: 46 against, 18 for, 7 abstentions.

With the radio spectrum expected to expand up to 275 GHz, it's
important for amateur radio to stake out its claim for the future. Over the
years, amateur radio spectrum space has been chipped away in one region
or another. Unfortunately, there don't seem to be too many countries today
that will give strong support to amateur radio. Furthermore, the

.“third-world" countries are heavily dependent upon point-to-point
communications in the high-frequency bands. Accordingly, there might be
an effort to slice away at present international shortwave allocations to
favor national interests. And 'CB radio’’ is not beloved in many countries
either. So we in the U.S., with only one vote, need al! the friends we can

marshal at the upcoming WARC-79.
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Letters

FROM BARK TO WHIMPER

Frustrated by many fruitiess attempts to
eliminate the ignition noise in my pickup

truck, | decided to put into practice the hints
given in the February 1975 CB Scene. The
solution was simple but none too pretty. |
reduced the bark in my spark to a whimper

.as a result the noise level went from
S7 to S2 ... can run my rig with squelch
wide open and noise blanker off. Now to
convince Detroit and/or other motorists to
clean up their ignition noise problems.—
W.A. Fuller, Friendswood, Texas

PARTS AVAILABILITY

The part of the January 1976 Editorial
that laments the shortage of walk-in elec-

' Yourre kncwﬁ_ by

Owners of szens Band radios represent a unique:
consumer.group whose word-of:mouth product
opinions are voiced usmg the product itself!:These :
- users, who “tell it like it is,” have established B
‘Browning as the industry’s qu_ality leader. Inthe. :
status-conscious CB fraternity, owning a Browning

Golden Eagle means owning the very best——a fact

withat has been substantiated by actual user resale

«

‘As p:oneer in the electronics industry foc over half %
acentury, Browning has established a “heritage of 3
craftsmanship that CBers know and trust. Beit base ~ ~
stationor mob:le every Browning unitis backed byan -

; prices for the past ten years.

outstandmg service policy unequaled in the industry.

: For further information about Brownmg talk

S X to any ofthe more than 4,000,000 licensees
s “ ot write for your free full color brochure

of all Bt}ownmg pmducts from .

rowmn

Iabarafm’les inc.
LACONIA, N.H. 03246
(603) 5245454

CIRCLE NO. 12 ON FREE INFORMATION CARD

AmericanRadioHistorv. Com

tronics parts retail stores with broad inven-
tories certainly hits home. | have most
mail-order catalogs and can attest to the
fact that it takes a lot of searching for par-
ticular parts (or equivalent substitutes)
called for in projects. There is no doubt in
my mind that serious hobbyists would wel-
come at least one broad-range parts
supplier to relieve them of hunting down
what they need and then having to order
from mote than one source.—Benjamin H.
Lane, Jr., Oklahoma City, OK

| didn't like your Editorial on parts
availability. POPULAR ELECTRONICS is one
of the principal causes of the shortage of
suppliers. With PE as much in the business
of selling as in publishing articles, the hob-
byist is not required to find sources for his
projects, which means that he doesn’t have
to approach the OEM suppliers. Hence, the
suppliers are led to believe that hobbyists
don't provide much of amarket.—A. D. Ac-
ton, Washington, M!.

POPULAR ELECTRONICS does not sell
kits or profit from their sales. We are exclu-
sively in the publishing business. Where
possible, we often obtain suppliers of kits
for construction projects so that readers
can obtain parts that are not available from
most other sources. Complete kits from a
single source are listed for those who don’t
want to ‘‘hunt around.”’ We decided to per-
form this service only after sources of sup-
ply began to dry up years ago, and devices
proliferated.

FOR RADIO ASTRONOMY BUFFS

Readers of “‘An Introduction to Radio As-
tronomy’’ (January 1976) will be interested
to know that there is a magazine titled The
Radio Observer that is devoted entirely to
this hobby. The magazine provides a forum
where amateurs can share their progressin
observing and equipment, and where new-
comers can find help to get started in the
hobby. Address is The Radio Observer, 657
Circle Dr., Santa Barbara, CA 93108.—
Richard H. Peterson, Editor.

QUIZ WHIZ KID

I very much enjoyed the "Black Box
Quiz" that appeared in the December 1975
issue, but | must admit that it was a little
too easy. I'm hoping for more quizzes like
this in the future.—Don D. Lavanway,
Lasalle, Iil.

Out of Tune

In the March 1976 “CB Scene,” the dc
power leads of the transceiver should be
connected to the de-energized contacts of
the upper poles of the relay, not to the
energized contacts as shown.

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

of these unique
electronics books—
value to $58.70
...for only
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SPECIAL
BONUS

Save us invoicing costs
{and yourself postage) by
remitting with application

and we'l send you this

$4.95 paperback

FREE!

101-ELECTRONIC CIACUIT DESIGN WANDBDOK. GIANT 416.p. circuit-
designer’s cookbook with 639 designs. 8% x 117 416p. 96611 List $17.95
487-544-p. TRIPLE SELECTION: 64 Hobby Projects lor Home & Car. A hosi of
umque, fun-10-build gadgels bound to please everybody' 192p. 1591 Lisi
$7.95—New IC FET Principles & Projects. Learn about today's FETs by buitd-
ng useful projects from simple devices to sophisticaled logic circuts. 160p
701 List $6.95—Praclical Triac'SCA Projects. Balanced biend of thyristor
theory and practical circuts 192p 1461l List $7.95
510 ?12 p. DDUBLE SELECTION: How to Read Elecironic Circuit Diagrams.
one can quickly learn his way around cucunls and ‘lrace sngna!s 256p
Bnl List $8.95—Basic & text
mal combines eleciron theory with mgn reader interest 256p. 1911l Lis! $8.95
563—328-p DOUBLE SELECTION: Beginner's Guide To TV Repair. Ideal
handbook for anyone who wants to learn the basics of TV repair. 160p. 80i.
List $7.95—Inslalling TV & FM Anlennas. How fo get clean. interference-iree
signals to your receiver in all iocations. 168p. 15811, List $7.95.
582—COMMERCIAL FCC LICENSE NANDBDDK Everything you need 1o know
10 pass the 1st. 2nd. 3rd class exams 1s included. 444p 1504 List $9.95.
586—368-p. DOUBLE SELECTION: Fascinaling World of Radio Com.
munications. Covers the romance of hstening 10 all the bands 176p 564, List
$6.95—Understanding & Using Radio Communications Receivers. Semi-
technical approach lo help upgrade performance 192p. 754. Lisl $7.95.
640—476-p. DOUBLE SELECTION: Selecling & Improving Your Hi-Fi System.
Tells you what to look for. to expecl. and 1o avoid. 224p 1221 Lisl
$7.95—4-Channel Stereo, from Source lo Sound. ALL the simplified theory
and how it s done info. Shows how you can gel started wrth a coupie pi
speakers and a matrix that costs less than a dotlar! 252p. 102i. List $7.95.
667—MINIATURE PROJECTS lor ELECTRDNIC HODBBYISTS. 20 prachical.
usetul projects using miniature sold-state components 168p. 771, Lisi $6.95
671—ELECTRICAL WIRING & LIGHTING FOR HOME & OFFICE. Do complete
home or otfice wining jobs, incl. flumination systems 204p 155 Lisl $7.95.
672—UNDERSTANDING & USING (he VOM & EVM. Modern guide 1o every
passidie application of the VOM. 192p. 1871l Lisl $7.95,
676—SIMPLIFIED COMPUTER PAOGRAMMING. Really makes programming
simpleStresses RPG system 240p 17731, List $8.95
681-—QUESTIONS & ANSWERS ABOUT TAPE RECORDING. Has ALL the
answers plus ALL the circuits sketches. and wiring diagrams you'll ever need!
Covers sl about any problem you might encounter 3549. 10211, Lis1 $8.95.
683—PICTDRIAL GUIDE TO CB RADIO INSTALLATION & REPAIR. Step-by-
step approach 10 installng CB and ham gear in hame or car  how 10 reduce in-
ferference . tune the anlenna, maintain equipment, et¢c 256p 3001 List $8.95.
701—CET LICENSE MANDBOOK. Covers all you need to pass the exam. inctud-
ng new audio & industrial exams. Includes replicatest 276p 2894, Lisl $8.95.
722—AMATEUR FM CONVERSION & CONSTAUCTION PROJECTS. Covers-it
a1, from the symple 10 the complex 276p 18711 List $8.95.
715—406-p. DOUBLE SELECTION: Small Appliance Repair Guide. Shows
how easy apphances are 1o reparr il you know how they work. come apart. and
go back 210p 119 List $7.95—Home Appliance Clinic. Meaty freasure-
trove of hard-1o-come:- Dy info on wiring & apphance repair 196p.6111.List §7.95.
732—JAP CONSUMER ELECTRONICS SCHEMATIC/SERVICING MANUAL.
Gotd mine ol 89 harg-10-Iind schematics. plus all the service data needed for
radios. tape players. phonos. etc. 8% x 11*. 196p. 240il. List $8.95.
812—RADIO CONTROL FOR MODELS. Most complete RC handbook ever
Covers Inerally everything—planes. boats. cars, s. tanks, etc. 350p
41711 Llst §9.95.
821—TV TROUBLESHDOTER'S NANDBODODK. GIANT quick-reference fingertip
sourcebook for 100°'s of tried-and-tested sotutions to “tough-dog~ TV
troubies. Thumb-indexed Covers Admural to Zenith. 448p. 300il. List $8.95,
300—BONUS BOOK IF YOU REMIT KOW! Dictionary of Electronics. Handy re-
ference for afl in etectronics Oetines 1000°s of terms, 420p. 48711, List $4.95.
TYPICAL CLUB SELECTIONS(and ListClub prices): Master Handbook of 1001
Practical  Electronic  Circuils  $12.95/57.95—Microprocessor/ Micro -
programming Handbook $9.95/85.95—0P AMP Circuit Design
& /$5.95 Music Circuit Guidebook $9.95/
$5.95—Build Your Own Working Robot $8 95/85.95—Introduction to
Medical Electronics $9.95/56,.95—CB Radio Operators’ Guide $8.95/
$5.95—Microelectronics $8.95/$5.95—21 Simple Transistor Radios
You Can Build $6.95/$3.95—Mam Radic Advanced Class License
Study Guide $8 9554.95—Smail-Screen TV Servicing Manual $9.95/
5 95—Aviation Etaclmnlcs nandbool Sll 95/57.95—Practical CB Radio
.9 For Pack-
el Calcutators §8 95/&‘5 QS—HIndwol of Mullichanne) Recording $10.95/
95—Radio Asironomy for the Amateur $8.9535.95
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ay we send you your choice of three of the prac-

tical. time-and-money-saving booxs on these
pages as part of an unusual offer of a Trial Mem-
bership in Electronics Book Club?

Here are quality hardbound volumes. each
especially designed to help vou increase vour know-
how. earning power. and enjoyment of electronics.

These handsome. hardbound books are indicative
of the many other fine offerings made to Members

.impbrtant books to read and keep...volumes with
your specialized interest in mind.

Whatever your interest in electronics—radio and
TV servicing. ‘audio and hi-fi. industrial electronics.
communications. broadcasting. electronics as a hab-
by—vou will find Electronics Book Club will help vou
get the job vou want. keep it. improve it or make vour
leisure hours more enjovable. With the Club providing
vou with top quality books. vou may broaden your
knowledge and skills to build vour income and in
crease vour enjoyment of electronics too.

This Special Offer is just a sample of the help and
generous savings the Club offers you. For here is a

Facts About Club Membership

@ The 3 introductory books of your choice carry publishers™ retai
prices of up to $58.70. They are yours for only 99¢ each (plus
postage and handling) whh your Trial Membership

® EXTRA BONUSH If you act now and send remittance with Mem-
bership Application, we will pay all shipping and handhing on your in-
troductory books. and you will also receive the $4.95 paperback
book, “Dictionary of Electronics,” giving you a total value of up 1o
$63.65

® You will feceive the Club News describing the current Selection,
Alternates and other offerings, every 4 weeks (13 times a year).

@ 1f you want the Selection. do nothing: it will be sent to you
automatically. If you do not wish to recewve the Selecton, or If you
wanl to order one of the many Alternates offered, you simply give in-
structions on the reply form (and in the envelope) provided, and re-
turn 1t 10 us Dy the date specified. This date aliows yeu at least 10
days in which to return the forn. If. because of late mail delivery, you
do not have 10 days 10 make a decision and SO receive an unwanted
Selection, you may return it at Club expense.

® Personal serviceslor your account—no computers used!

® To complete your Trial Membership, you need buy only four addi-
tional monthly selections or alternates during the next 12 months,
You may cancel your Membership any time after you purchase these
four books

® All books—including the Introductory OHer—are fuly returnable
atter 10 days it you re not completely satisfied.

@ All books are offered at low Member prices plus 3 small postage
and handling charge. Prepaid orders stupped postpaid

® Continuing Bonws: It you continue after this Trial Membership, you
will earn a Dividend Certilicate for every book you purchase. Three
Certificates. plus payment of the nominal sum of $1.93, will entitle
you to a valuable Book Olvidend of your choice which you may
choose from a list provided Members

CIRCLE NO. 63 ON FREE INFORMATION CARD
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Club devoted exclusively to seeking out only those
titles of direct interest to vou. Members are annually
offered over 50 authoritative books on all phases of
electronics.

This extraordinary offer is intended to prove to
vou. through vour own experience. that these very real
advantages can be yours...that it is possible to keep up
with the literature published in vour areas of in-
terest...and to save substantially while so doing. As
part of vour Trial Membership. vou need purchase as
few as four books during the coming 12 months. You
would probably buyv at least this many
anyway...without the savings offered through Club
Membership.

To start your Membership on these attractive
terms. simply fill out and mail the coupon today. You
will receive the books of vour choice for 10-day inspec-
tion. YOU NEED SEND NO MONEY! If vou are not
delighted. return them within 10 davs and vour Trial
Membership will be cancelled without cost or obliga-
tion.

ELECTRONICS BODK CLUB P.0. Box 10, Blue Ridge Summit. Pa. 17214

ELECTRONICS BOOK CLUB

Bax 10
Blue Ridge Summit. Pa.. 17214

IPlease sendihe 3 books circled below and invoice me.
‘My remittance is enclosed. Send me the 3 books circled plus
**Dictionary of Efectronics.”

Piease npen my Trial Membership in ELECTRONICS BOOK CLUB
as | have indicated above. | understand the cost of the books | have
selected is only 99¢ each, plus-a small shipping charge. If not de-
lighted, ) may return Ihe bodks within 10 days and owe nothing,
and have my Trial Membership cancelled. | agree 0 purchase at
least four addmonal books during the next 12 months, after which
| may cancel my membership at any time

101 487 510 563 582 586
640 667 671 672 676 681 683
701 715 722 732 812 821
Name_ Phone .
Addres: e —
City. S e
State . === p.
{Foreign and Canada add 10%) PE-46



Blueprint for
Flat Frequency Response

In the graph below, frequency response was measured using the CBS 100 Test Record, which sweeps from 20-20.000 Hz. The vertical
tracking force was set at one gram. Nominal system capacitance was calibrated to be 300 picofarads and the standard 47K ohm resistance was
maintained throughout testing. The upper curves represent the frequency response of the right (red) and left (green) channels. The distance
between the upper and lower curves represents separation between the charnels in decibels. The inset oscilloscope photo exhibits the
cartridge’s response to a recorded 1000 Hz squure wave indicating its resonant and transient response.

5 —— — —

Smooth, flat response from LT ] 1]
20-20,000 Hz is the most i .
distinct advantage of Empire’s - ! )
new stereo cartridge,
the 2000Z.
The extreme accuracy of
its reproduction allows you
the luxury of fine-tuning
your audio system /
exactlytheway you 4
want it. With the 20007,
you can exaggerate highs,
accentuate lows or
leave it flat. You can
make your own
adjustments without
being tied to the dips and
peaks characteristic of most
other cartridges. .
For a great many people,
this alone is reason for
owning the Z. However, we
engineered this cartridge to give you more.
And it does. Tight channel balance, wide sepa-
ration, low tracking force and excellent tracking
ability combine to give you total performance.
See for yourself in the specifications below,
then go to your audio dealer for a demonstration you
won’t soon forget.
The Empire 2000Z.
Already your system sounds better.

Frequency Response—20to 20K Hz + 1 db using CBS 100 test record.
Recommended Tracking Force —% to 1% grams
(specification given using 1 gram VTF)
Separation—20db 20Hz to500Hz
30db 500 Hz to 15K Hz
25db 15K Hzto 20K Hz

|.M. Distortion— {RCA 12-5-105) less than .08% .2KHz t0 20KHz @ 3.54 cm/sec
Stylus —0.2 x 0.7 mil diamond
Effective Tip Mass—0.2 mg.

Compliance—lateral 30X10~€ cm/dyne
vertical 30 X106 cm/dyne

Tracking Ability—0.9 grams for 38 cm per sec @ 1000 Hz

0.8 grams for 30cm persec @ 400 Hz
Channel Balance—within3% db @ 1 kHz
Tracking Angle—20°
Recommended Load —47 K Ohms
Nominal Total System Capacitance required 300 pF
Output—3mv@ 3.5cm per sec using CBS 100 test record
D.C. Resistance — 1100 Ohms
Inductance —675 mH
Number and Type of Poles — 16 Laminations in a 4 pole configuration
Number of Coils —4 (1 pair/channel —hum cancelling)
Number of Magnets — 3 positioned to eliminate microphonics
Type of Cartridge — Fully shielded, moving iron
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Biorhythm Calculator

{ ) R R - R )

' A new calculator which

~ measures an individu-

~ al's biorhythm in three
significant areas —
physical, sensitive
(emotional), and intel-
lectual — is being in-
troduced by Casio as
the “Biolator.” A per-
son’s biorhythm is said

23 days for physique, 28
~< days for sensitivity, and
33 days for intellect. A
biorhythm graph is pro-
vided above the cal-
culator’s numerical dis-
play. Although the

company has expressed no opinion as to the validity of

the biorhythm theory, for adherents of the idea, the
calculator offers a quick and inexpensive means of de-
termining biorhythm guide numbers. Aside from the
machine’s biorhythm capabilties, it also performs regu-
lar mathematical functions of addition, subtraction,
multiplication, and division. Priced at $29.95.

Drops Receiving Tubes & Test Instruments

Faced with a sharp decline in demand for receiving
tubes, RCA has announced that it is closing its receiv-
ing tube plant in Harrison, NJ. The continuing shift to
solid-state devices in consumer, industrial, and detense
electronic systems is responsible for the decision. Sales
in number of tubes dropped 80% since 1966. RCA is
presently the sole source of about 110 tube types and
plans to continue to sell tubes. Hopefully, there will be a
buyer on the horizon. At the same time, RCA has sold
its electronic instrument business to Viz Manufactur-
ing Co., of Philadelphia, which will manufacture and
distribute RCA's VOM's, scopes, signal generators,
probe assemblies, and battery testers.

“Inching’” Toward Metric

Although the metric system of weights and measures
has been legal for use in the U.S. since 1866 by an Act
of Congress, legislation to place the United States on a
course toward voluntary conversion to the metric sys-
tem was only recently signed into law. Under the new
policy, industrial and commercial enterprises will be
encouraged to export products made to metric dimen-
sions, thus meeting the needs of foreign purchasers
and, hopefully, providing a stimulus to international
trade. The National Bureau of Standards, which has
had primary responsibility for providing metric intorma-
tion, will hand over its duties to a 17-member United
States Metric Board. NBS will continue to make availa-
-

i === — e —
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to fluctuate in cycles of

ble metric information, including the NBS Metric Kit
and “What About Metric,” a booklet that explains met-
ric in layman’s terms. NBS Metric Information Office,
Washington, D.C. 20234 is the place to write.

NBS Measures 148 THz

Researchers at the Boulder Laboratories of the National
Bureau of Standards have extended the realm of di-
rectly measurable frequencies to 147.91585 THz (ter-
rahertz, or 10'2 Hz), with a probable error of one part in
ten million. This frequency is only a factor of three
below the red end of the visible spectrum, which is the
next target of the NBS physicists. Frequency mea-
surement in the near infrared was carried out without
the benefit of stabilized lasers. tad they been used,
accuracy could have been improved to the level of one
part in 10 billion or better. A high, accurately known
frequency is synthesized by heterodyning, usually by
irradiating a metal-to-metal point-contact diode with
laser and klystron oscillators. Then, the known signal is
mixed with an unknown on the same diode. If the beat
(difference) frequency is not too large, it can be mea-
sured with ordinary instruments. Thus, the unknown
frequency is the sum of the ditference frequency and
the known laser/klystron frequency.

Computer-Generated Art Exhibit

“A Total Environment of Computer Art and Design” will
be the theme of the 1976 National Computer Confer-
ence's comiputer art exhibit. The exhibit will dem-
onstrate the varied forms of computer-generated art,
including wall hangings, computer music, and compu-
ter tilms, plus computer-created objects for space plan-
ning, such as furnishings and fabric designs. The Con-
ference will be held at the New York Coliseum from
June 7 through 10. According to a Committee member,
much of the material on exhibit will be auctioned for
the benetit of those who participate. Requests for fac-
simile entries will go out shortly to individuals, com-
panies, and educational institutions. Further details are
available from American Federation of Information Pro-
cessing Societies, Inc., 210 Summit Ave., Montvale, N]
07645.

London To Honor Blumlein

The Greater London Council will erect a commemora-
tive plague on the wall of Alan Dower Blumlein’s home
in London in recognition of his many achievements in
science and technology. Blumlein was the inventor of
modern recording techniques, of stereo, the closely
coupled inductive ratio-arm bridge, the cathode-
follower circuit, and the so-called “Miller” integrator,
among others. The BBC adopted Blumlein’s specifica-
tion in the 1930’s for the 405-line, 50-frame interlaced
TV system still used by the BBC today. During his short
working life, Blumlein was awarded an average of one
patent each six working weeks. The official unveiling of
the plaque will take place on or about June 7, 1977, the
anniversary of his death.

AmericanRadioHistorv-Com
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11 COMPANIES
HAVE INTRODUCED
“SUPER AMPLIFIERS”
THAT YOU CAN’T FULLY
APPRECIATE UNTIL YOU
HEAR THEM THROUGH
THESE SPEAKERS.




@U.S. PIONEER EBECTRONICS CORP, .976.




New Products

Additional information on new products
covered in this section is avazlafle from
the manufacturers. Either circle the item’s
code number on the Reader Service Card
inside the back cover or write to the man-
ufacturer at the address given.

POWER-BOOSTER AMPLIFIERS

Two power-booster ampilifiers that elec-
tronically boost the audio output of a car
stereo or radio are being marketed by
Boman Industries. The PB-50 increases
power to 50 watts ‘‘peak’ and has input
jacks for an electric guitar or public-
address microphone. PB-40 boosts power
to 40 watts “'peak.” Both units measure 734"
D x 5" W x 2" H, and have independent
volume controls.

CIRCLE NO. 85 ON FREE INFORMATION CARD

JVC STERED CASSETTE DECK
The Model CD-1950 stereo cassette deck

Model 23

_MOBILE AM CITIZEN BAND

EXCLUSIVE ¥ AND DISTINGUISHED FEATURES

a true masterpicce of
engineering. the Kris XI1.-23
has the elegant styling,

rich vibrant tones, and
unexcelled exclusive *
features you'd expect

from Kris

Kris S-Meter

Meter

Remember
if it's Kris...it's Class

& KIRES 1o

Pioneer Road. Cedarburg. Wisconsin 53012
Phone (414)377-5700

Sensitivity

Operation

3K S-Meter Jack for Larger. Optionat

K Internal/External Speaker-Switch

5K NO/NC Centacls —Allows Tandem
Operanon of Tape Deck, AM/FM
Radio. Burglar Alarm System or
Other Equipment

QO Solid-State Reliabifity

QO Acoustically Isolated. Self-
Contained Speaker System

O Miuminated, Easy-To-Read S/RF

O ANL - Automatic Noise Limiter
O Squeich Cantrol—0.5 uv or Less

O CB/PA Swich for External PA

QO Niyminatedt Channel Selector

© 23 AM Channels from 26.965 to
27.255 MH2

O Great Receiver Sensitivity - 0.5 uv
for 10 db s/n

O Maximum Legal Oulput

© 100% Transmitter Modulation
O Transmit Light

O TVI Adjusiment

O Rugged. Push-to-Talk Dynamic
Mic

O Compact (8% x 6% x 2%)
O Easy 12VDC Installation
O Positive or Negative Ground

Kris XL-23. .. for the discriminating
buyer ... a distinguished mobile
communications system

FCC TYPE ACCEPTED

See your Local Kris Distributcr for our complete line

of communication equipment and accessories.

1854
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from JVC America features a front-load
configurationand 0.1% wow and flutter rat-
ing. In addition, the unit offers pushbutton
control mechanisms, independent capstan

disc

reel
flywheel, and an automatic noise reduction
system. Other features include a 3-digit

and drive belts, a capstan

tape counter, headphone jack, left/right
mike jacks, and VU meters. The deck
weighs 17 Ib (7.5 kg) and measures 16%2" W
x 11%" D x 5%" H (42 x 30 x 13 cm). It
comes with one cassette tape, two head-
cleaning sticks, and two connecting cords.

CIRCLE NO. 86 ON FREE INFORMATION CARD

HEADPHONES FOR CB

Three headphones, designed specifically
for CB applications, have been introduced
by Superex Electronics Corporation. All
three models have a built-in gain-limiting
circuit which automatically and instan-
taneously cuts volume when a strong sig-
nal is received. CB-10-2 is a base-station
unit ($25.00); CB-10-2S is a single-ear
mobile unit ($20.00); CB-10-2S-M is a
mobile unit phone with 200-ohm boom
mike attached, featuring remote-control
PTT switch ($40.00). The series comes in
black and stainless styling.

CIRCLE NO. 87 ON FREE INFORMATION CARD

AUDIO EQUALIZER

Ace Audio Co. has announced a new audio
equalizer, the AE 2002, which is being of-
fered in kit or wired versions. The equalizer
has 5 bands/channel, each covering a
range of two octaves. Rated at 2 Voutput to
a 10,000-ohm load, maximum output is 8 V
rms; distortion is less than 0.5% IM or har-
monic; hum and noise is —80dB. There are
switches for power, tape monitor, and
equalizer in-out. An unswitched ac outlet is
provided. Uses include adjusting speaker
response, room acoustics, program mate-
rial, and tape recordings. The unit is
housed in an aluminum chassis with
brushed aluminum faceplate and maple
end caps. Measures: 12¥a" W x 7" D X 3¥2"
H (32 x 17.5 x 9 cm) and weighs 3 Ib (2.7
kg). $84.25 (kit), $133.75 (wired).

CIRCLE NO. 88 ON FREE INFORMATION CARD

HAND-HELD DIGITAL MULTIMETER

Non-Linear Systems has added the LM-3.5
“Volksmeter Pius” to its iine of digital mul-
timeters. The instrument has 3 full digits

POPULAR ELECTRONICS



Altair 4K Static from MITS is unquestionably the finest 4K
static memory available anywhere. It is also the fastest.

Altair 4K Static uses Intel 2102 A-4 memory chips which have
aworst case access of 450 nanoseconds at 70 °C. At normal system
temperatures the access times are typically less than 300 nano-
seconds

Altair 4K Static is fully isolated from the system bus by
Schmitt ™ Triggers. Thus, the excessive capacitive loading caused
by other 4K static memories is eliminated. Use of these triggers
on all Altair 4K static inputs greatly reduces noise. Internal data
collection nodes also use Schmitt Triggers, which ptevents internal
data bus noise from being transmitted to the systeny data bus

Itair 4K Static.

SPECIAL— Altair Documentation Notebook. Contains catalog,
price sheet, Computer Notes newspaper, Software Information
Package, technical data on Altair hardware, list of authorized
Altair dealers, list of computer clubs, survey of home computing
market, and much more. All in top quality three ring binde:.
Only $5 plus $1 for postage and handling. Offer expires April 30,
1976.

MAIL THIS COUPON TODAY

| Enclosed is checkfor$____

.
|
I
!
I
|
|
]
!
|
I
|
I
|
|
|
!
!
J
]
]
!
|
|
I
|
|
|

|

Altair 4K Static is the only 4K static supported by MITS. | _ BankAmersicard # T e orMaster Charge # i
Owners of Altair 4K Static are eligible to qualify for discounts iD:‘I:‘:’d‘zxsg'a:"cp(zs':a:e"::1'; sh'::":“ng |
on AltairBASICand other MITS products | [ Please send me the Altair Documentation Notebook. Enclosed is $5 plus $1 for |

Altair 4K Static is the only 4K static that comes with all the | _ postage and handling. i ]
required Altair hardware including edge connectors and card ID"leasc send free catalog and price sheet. |
guides | NAME - |

Altair 4K Static is the answer for Altair owners who need | ,poress |

. ] o < ol Ml SR W Eg J1 1 '
static memory for special applications such as the TV Dazzler | Py 1S CRe e 0 I
from Cromemco. I |

| MITS/2430 Alamo SE/Albuquesque, NM 87106/505-262-1951 |

PRICES: el M o = Nl S | L] UIETNE R - RN T Nt e 1

A“a!r el Statfc Kft . $159 Prices. delivery and specifications subject to change.

Altair 4K Static Kit with 2K Memory $134

Chip set to convert 2K to 4K $ 45 —— E

2450 Alamo SE/Albuquerque, NM 87106/505-262-1951
CIRCLE NO. 37 ON FREE INFORMATION CARD
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piece Mother Board
takes the place of
either three or four
separate 88-EC's. It's
totally compatible
with your 8800 sys-
tem, and you can
gainfullsixteen-card

ca

gle installation.

full ¥8” thick, with a sturdy
sixteen-slot card guide as-
sembly that mounts directly

ont

MB-1 is one solid piece, you

WO

wires in four separate instal-

lati

exclusive bus terminator

‘wh

bility by terminating signals

wit

Bot

88-EC's) and the MB-12 (re-

pla

postpaid. (Master Charge
accepted.)

E

\_

1S
for your Altair.

Processor
Technology

6200-P Hollis Street

Our single-

pacity with a sin-

“MB1 FOUR 88EC'S
The rugged MB-1 is a

o the chassis. Because the
n't have to solder 300 tiny
ons. And you'll have our
ich provides greater relia-

h the correct impedance.
h the MB-1 (replacing 4

cing 3 88-EC's) are $70,

Write us.
For details on
our other compatible
8800 plug-in modules.

meryville, CA 94608 )

plus 100% overrange and is a mult-
function, multi-range meter that fits in the
palm of the hand. Self-contained re-
chargeable NiCd batteries permit portable
operation or 117-V ac operation with the
charger unit (batteries and charger in-
cluded). Features include four ranges of dc
and ac volts to 1000 V dc or peak ac with 1
mV resolution on the 2-V range, ohms with
1-ohm resolution and five ranges from 2k
to 20M fuli-scale, ac and dc current in 3
ranges using shunts supplied, and auto-
matic polarity. Input impedance is 10M on
all voltage ranges to eliminate circuit load-
ing.4"D x 2.7"W x 1.9"H(10 x 6.5 x 5cm).

Hdg 15

w @ MODEL LM-3s
Q@ vacY®Cx/mn 100",

LO

Q@

Price $147 inciuding input leads, batteries,
charger, and current shunts. Optional ac-
cessories include leather case, high-
voltage probe, and desk stand.
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105W/CH POWER AMPLIFIER

Phase Linear has introduced the Model 200
stereo power amplifier. Power output is
105 W/ch minimum rms at 8 ohms from 20
to 20,000 Hz at 0.25% THD. Hum and noise
is rated at least 100 dB below rated power.
The amplifier features a peak-responding
power-output display using LED's and an

electronic protection circuit which inter-
rupts the amplifier output whenever
hazardous input is present. The amplifier
also includes a current-feedback-reducing
switch. A walnut cabinet is available as an
accessory. 19" W x 83" D x 5%2" H (48 x 22
x 14 cm). Weight 16 1b (7 kg). $389.00.
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TRIGGERED-SWEEP SCOPE

The Model 1471 dual-trace 10-MHz
triggered-sweep scope from B&K-
Precision has 18 calibrated sweep ranges
from 1 us/cm to 0.5 s/cm and sweeps to 200
ns/cm. It will display characters directly
from TTL drives. The scope is suitable for

logic and digital design applications and
for troubleshooting phase-locked loops,
DMM's, synthesizers, counters, and cal-
culators. Deflection factor is 0.01 V/cm to
20 V/em =5% in eleven ranges. Calibration
accuracy is maintained from 105 Vto 130 V
ac. Rise time is rated at 35 ns. Measures:
16%" D x 9%" W x 7%" H {41 x 25 x 20 cm);
and weighs 19.6 Ib (8.9 kg). $495.00.
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RECTILINEAR FLOOR SPEAKER SYSTEM

Rectilinear Research Corp. introduces the
“Rectilinear 7” floor-standing speaker sys-
tem, a new top-of-line system in its Con-
temporary Laboratory Series. A four-way
system, itemploys six drivers: a 12" woofer,
7" upper-bass midrange, two 1%2" upper-
midrange tweeters, and two 1" super
tweeters. Minimum amplifier power, 30 W
rms, maximum power handling, 350 W rms.
Uses a filter network rather than conven-
tional crossover, set for uniform energy
output; no level controls. Claimed fre-
quency response, 32 to 20,000 Hz +2 dB.
Oiled walnut cabinet made of high-density
fibrous material. Measures 35" H x 18" W x
12"D(88.9 x 45,7 x 30.5cm) and weighs 80
Ib (36.28 kg). $399.00.
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24-PIN IC TEST cLIP

A new 24-pin test clip for IC's from Conti-
nental Specialties, the Proto-Clip 24, has a
narrow throat to bring IC leads up from
high-density pc boards. It can be used to
inject signals and wire unused circuits to
other boards. Scope probes and test leads
lock onto the gripping contact teeth,
freeing hands for other work. Noncorrosive
nickel/silver contacts provide simulta-
neous wiping action. $8.50.
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CORDLESS SOLDERING IRON

An 11-piece soldering iron kit, Model
WC100K which contains a cordless iron
and standard outlet power charger, three
different tips, screwdriver, solder, solder-
ing aid tool, sponge, instruction booklet,
and plastic carrying case with tool tray has
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AtYamaha,we feeluniquely qualified
tointroduce you tothe joys of true stereo
high fidelity sound.

Since 1887, Yamaha has been mak-
ing some of the finest musical instru-
ments in the world. Pianos, organs,
guitars, woodwinds, and brass.

With our musical instruments, we've
defined the standard in the production
of fine sound. And today, with our line of
state-of-the-art stereo components,
we're defining the standard of its repro-
duction.

However, at one time, owning a
Yamaha stereo system tended to be
a rather expensive proposition. Our
“ultimate” system, for example, hailed by
the critics for such innovations as
Vertical-FET circuitry and beryliium
dome speakers, carries a suggested re-
tail price of over $7,000.

But now, Yamaha introduces a selec-
tion of new stereo components that let
your Yamaha audio dealer create a high
quality system for a suggested retail
price of around $700.

What you're getting is the same per-
formance and design concept of our
most expensive system, but without the
frills. Also, each component has been
specially selected and matched to en-
hance the performance of the other
components.

The Receiver: There's a lot more
than power to our new CR-450 stereo
receiver.

You'll enjoy brilliant tonality result-
ing from super low distortion—0.1% inter-
modulation and total harmonic distortion.
(These figures are amazing, considering
most other competitive receiversare typ-
ically .5% to 1.0%!)
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In addition, Yamaha offers a full com-
plement of functional features on the
CR-450. Twin meters for precise tuning.
High and Low Filters to eliminate noise
interference. And two headphone jacks,
S0 you don't have to listen alone. Plus
our own exclusive Variable Loudness
Control, which gives you full tona! bal-
ance—even at low volume levels.

The Turntable: Yamaha's new high-
performance YP-450 shares many of the
features of our “ultimate” system turn-
table, the YP-800.

A low mass tonearm, with adjustable
height and anti-skating, allows the styius
to track flawlessly at the lightest pres-
sure. And the cue control is viscous-
damped in both directions to prevent
record damage.

A handsome walnut-grained base
and a dust cover are standard.

The Speakers: By the careful refine-
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Yamaha International Corporation,
Audio Division, P.O. Box 6600-L, I
Buena Park, Calif. 90620
Please send my free copy of
“An Introduction to Stereo”

NAME

ADDRESS.

CITY.

ZIP.

a
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RODUCTION TO STEREO.

ment of proven acoustic and electronic
engineering principles, Yamaha's NS-2
rivals the sound quality of many larger,
more expensive speakers.

The NS-2's soft dome tweeter and
high compliance, foam surrounded
woofer (the same design principles fea-
tured in our superlative NS-690 speaker)
offer excellent high frequency disper-
sion as well as clean, accurate bass
reproduction.

Underneath the NS-2's removable
grille cloth, quality construction is evi-
dent in the fully finished front cabinetry.

The Headphones: Yamaha's pat-
ented new Orthodynamic design HP-2
combines the smooth highs of the best
electrostatic headphones with the full,
rich bass of the best dynamic types.

In addition, the HP-2 features comfort-
able featherlight styling by famous Italian
designer Mario Bellini.

- An Introduction to Stereo. Chances
are, when it comes to understanding
terms like watts, dB's and signai-to-noise
ratios, you're probably a little confused.
So we've prepared a booklet that ex-
plains the basics of the world of sound.

Appropriately enough, it's titled
“An introduction to Stereo’

To get your free copy, just send us
the coupon.

Then, once you know the basics, visit
your local Yamaha audio dealer. His
knowledgeable salesmen and extensive
demonstration facilities can save you a
great deal of time and money in helping
you select a system. And his first-class
service will keep you happy.

So talk to your Yamaha audio dealer.
His experience and your ears make the
perfect introduction to stereo.
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been introduced by Weller. Designed to
handle repairs at sites where there is no
line power available, the 5%-ounce iron,
with fingertip control and safety lock, heats
in six seconds and develops a constant tip
temperature at 700°F. It uses long-life re-
chargeable NiCd batteries and has a built-
in work light. Price $29.95.
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HAM COMPUTER TERMINAL

Computronics’ ““Morsetyper" computer
terminal, Model BDC, can store over six
“Quick Fox'' sentences or 256 “'V" charac-
ters in its five registers. It will use this
memory capacity in two modes, QSO or

QST, at speeds from 5 to 200 w/m. Bath
modes allow random speed touch-in while
the machine outputs uniformly at any set
speed. A 56-pad touch keyboard provides
36 alphanumerics, 8 punctuation, 7 pro-
signs, 5 prowords, and error. Distress mes-
sages or bulletins can be endlessly re-
peated, making the machine a solid-state
equivalent of a tape recorder but with the
advantage of instant reprogramming.
Three status lights and a monitor allow the
functions of the Morsetyper to be seen and
heard. The unit will operate from 120/24QV,
50/60 Hz ac. It measures 13.75" W x 8.5" 0 x
4" H (35 x 22 x 10 cm); shipping weight is
10 Ib (4.5 kg). $495.
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From the deep jungles of jumbled software, from the rivers of
mysterious circuits, he came. Mini-Micro Designer. He was
tough and smart. And he glowed with purpose. To teach the

people microcomputers.

Learn from the leader in the modern electronics revolution,
E&L's Mini-Micro Designer (MMD-1) comes with a series of
educational ‘modules” that teach you how to design and use
a microcomputer. And you get complete documentation and
full software support. MMD-1 features the 8080A central pro-

cessor chip, direct keyboard entry of
data/instructions, LED status indicators,
and all the apparatus needed tomake
your first microcomputer. Novice or ex-
pert, MMD-1 gets you into action fast.
Put a revolutionary on your side. Send

for more information today.

CIRCUIT DESIGN, INC.
Division of E&L Instruments

P.O. Box 24 \

Shelton, Conn. 06484
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Prices start at $125.00
in kit form.

CD IGNITION SYSTEM

Delta Products, Inc. now has a new high-
energy capacitive discharge ignition sys-
tem— Mark Ten C. Designed for modern-
day engines with or without emission con-
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trol devices, the system uses *‘Vari Spark”
circuitry plus improved thermal output
energy, new dc-to-dc converter/ trans-
former, and high output energy to help
overcome problems caused by poor man-
ifolding, lean mixtures, and variations in
gasoline. Available fully assembled at
$69.95.
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BASE-STATION FILTER FOR CB

Corneli-Dubilier has added a susceptibility
base-station filter to its line of CB noise
filter products, the Model CBBS-1. It is de-
signed to remove interfering power-line
signals entering base-station receptacles
through the ac power lines. The filter is
applied at the base station.
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AUDIO SIGNAL-TO-NOISE SQUELCH

"“Sound Off" is a self-compensating
signai-to-noise squelch that operates di-
rectly on the audio signal. It can be placed
anywhere in the audio line and will squelch
the signal whenever speech or other in-
formation is removed. Applications inciude
vhf communications, SSB communica-
tions, telephone circuit systems, and
voice-operated tape recorders. it operates
from its own ac power supply and automat-
ically compensates for changes in atmos-
pheric noise and is insensitive to faise trig-
gering by impulse or other noise. Heart of
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the unit is a patented miniature signal
analyzer which constantly monitors the
content of the channel and determines if
information or noise is present. Kahn
Communications, Inc., 74 N. Main St.,
Freeport, N.Y. 11520.
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When you've got a Pace (B radio,
you've got the world by the ears.

Pace gives you the power to make people listen. Wizh information on the weather
ahead. Reporting emergencies . . . “‘boiled over radiator at 18th and Grove” ...
In obtaining information . . . ““just drove into town, where’s the cheaJest gas?”’. . .

) EE-166 %' ;

Face CB 166 is the CB radio with freqiency synzhesis and digital log c.
Utilizing Phase Lock Loop circuiirs. Or, more simply stated: Phase
Lock Loop generates the proper selzcted frequeazy and keeps vou on
1ihat frecuency by utilizing compu-er technology.

Engineered to give you maximum powzr. And ask your dealer about the
strength of Pace’s warranty.

PACE...BEST SELLING CB IN THE WORLD*

(({P)) PATHCOM INC. PACE gz TWO-WAY RADIO PRODUCTS

24049 S. Framptcn Ave., Harbor City, CA. 90710
Available in Canada from Superior Electsonics Inc. Export (all other parts of $he wosdx 2220 Shames Cr, Westbury, 'N.Y. 11590

*Based on Pathcom estimates.
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The real way to learn digital electronics!

NRI is the only school
to train you at home on a
real digital computer.

Learn computer design, con-

struction, maintenance and pro-

gramming techniques on your
own programmable digital
computer.

Qualified technicians are
urgently needed for careers in
the exciting new field of digital

and computer electronics . . .
and the best way to learn digital
logic and operations is now
available to you in NRI's Com-
plete Computer Electronics
course.

This exclusive course trains
you at home on your own dig-
ital computer! This is no begin-
ner's “logic trainer”, but a
complete programmable digital
computer that contains a

memory and is fully auto-
matic. You build it yourself
and use it to define and flow-

gram, store your program and
data in the memory bank. Press
the start button and the com-
puter solves your problem and
displays the result instantly.

AmericanRadioHistorv Com

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

chart a program, code your pro-

New NRI Memory
Expansion Kit

The Model 832 NRI Digital Computer now
comes with a new Memory Expansion Kit.
Installed and checked out in 45 minutes

it doubles the size of the computer’s
memory, significantly increasing the scope
and depth of your knowledge of digital
computers and programming. With the
large-scale IC's you get the only home train-
ing in machine language programming . . .
experience essential to troubleshooting
digital computers.

POPULAR ELECTRONICS
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Only NRI offers you five
TV/Audio Servicing Courses

NRI can train you at
home to service TV
equipment and audio
systems. You can
choose from 5
courses, starting with
™ a 48-lesson basic
course, up to a Master Color TV/Audio
Course, complete with 25" diagonal solid
state color TV and a 4-speaker SQ® Quad-
raphonic Audio System. NRI gives you both
TV and Audio servicing for less than you’d
pay for either course at the next leading
home study school!

All courses are available with low down
payment and convenient monthly payments. All
courses provide professional tools and ‘“‘Power-
On” equipment along with NRI kits engineered
for training. With the Master Course, for instance,
you build your own 5”” wide-band triggered sweep
solid state oscilloscope, TV color pattern generator,
CMOS digital frequency counter, and NRI
“Discovery’’ electronics lab. Strademark of C3S, Inc.

NRI’s complete communication course includes
your own professional 500-channel VHF transceiver

NRI prepares you for a career in the
rapidly expanding field of communica-
§ tions . .. a field destined to double in

i the next decade! You can train at home
gl for one of the thousands of service and

2 @ Band, AM and FM transmission and
reception, TV broadcasting, microwave systems, teletype, radar,
marine electronics, mobile communications, and aircraft elec-
tronics. You train on your own 500-channel, digitally-synthesized
VHF Transceiver and AC power supply; CMOS digital frequency
counter; with bite-size lessons leading to.your FCC radiotelephone
license and the communications field of your choice.

You pay less with NRI training and
you get more for your money.

NRI employs no salesmen, pays no commissions.

We pass the savings on to you in reduced tuitions APPROVED FOR CAREER TRAINING UNDER GI BiLL
and extras 'in the way of professional equipment, Check box on card for details.

testing instruments, etc. You can pay more, but

you can’t get better training. MAIL THE INSERT CARD FOR YOUR

FREE NRI CATALOG No salesman will call
More than one million students in 62 years
have learned at home the NRI way. N
HI NRI SCHOOLS

Mail the insert card and discover for yourself

why NRI is the recognized leader in home train- gﬂ" McGraw-Hill Continuing Education Canter

. q . ° 3939 Wisconsin Avenue,

ing. No salesman will call. Do it today and get - < .wQshing,on, DC. 20046

started on that new career. L H)
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“Stereo Scene

HI-FI UPGRADING TIPS

HIS COLUMN is addressed mainly

to those who, having recently ac-
quired their first audio systems and
installed them in a mad rush of antici-
pation, have never gotten around to
those last, fussy little details and ad-
justments necessary to bring
performance up to its peak. There are
also some notes on routine mainte-
nance, and a couple of items that
might be called helpful hints of in-
terest even to old timers.

The War With the Neighbors. You
apartment dwellers who risk eviction
proceedings every time you turn up
the volume control may appreciate
this item. It is amazing—even
astonishing—to discover how much
intra-building noise is transmitted, not
through the air, but through the struc-
ture of the building itself. A heavy
speaker resting on a bare floor will
inevitably impose vibration on the un-
derlying supports, and these impulses
can travel with very little loss to the
strangest and most remote places.
The solution is to shock-mount the
speaker at the points where it rests on
the building structure. Experience
shows that the smallest expenditure
can yield great improvements. Even
the simple rubberized squares in-
tended to be placed under the legs of
furniture will, in many cases, com-
pletely pacify a disturbed neighbor.
Layers of carpet underneath the
speaker should do better still. For
problem cases you might construct a
“sandwich’’ of plywood sheets with a
slab of polyurethane foam in between,
making sure that the foam is not com-
pressed so much that it loses its resil-
iency.

My speakers sit on a wood platform
constructed of 2 x 3's and plywood
flooring. Every point where the plat-
form contacts wall or floor is buffered
with a rubber socket. | think.| may have
overdone it, because aside from those
few privileged guests who have been
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By Ralph Hodges

invited to the inner sanctum to hear
the system in all its glory, no one else
inthe building seems to know it exists.

Incidentally, another prime factorin
noise transmission is the ventilating
ducts found in apartments with in-
terior bathrooms or kitchens. Usually
these can be blocked off with chunks
of foam for listening sessions, but
even closing strategic doors around
the apartment before you turn on the
music may do the trick.

Wiring Yourself For Sound. Now
it's time to look at that rat’s tangle you
call your speaker cables. Any conduc-
tor that connects speaker to amplifier
will enable the speaker to make a
noise, but inadequate wiring will
waste amplifier power, degrade the
damping factor, and subtly but
measurably affect frequency re-
sponse. Rarely will ‘any of this be
grossly audible, but why ask for trou-
ble? The nomograph of Fig. 1 (cour-
tesy Crown International) reflects the
practices of professional installers. If
you're in doubt or too lazy to measure
the required cable lengths, number 16
lamp cord is adequate for most home
installations where amplifier and
speakers share the same room.

Cleanliness Counts. Air circulates
in generous amounts through an
audio amplifier when it is in use, and
the air brings dust with it. When it col-
lects on heat sinks and chassis, the
dust tends to contain the heat, which
then has a chance to do its dirty work
on capacitors and other circuit com-
ponents. At least once a year it's a
good idea to take the cover off your
amplifier (and other electronic com-
ponents) and wipe it down with a rag
dampened with a mild cleaning agent.
Vacuum tubes, if any, should be re-
moved and thoroughly swabbed, and
the fans on the backs of capstan
motors in tape recorders deserve a
careful going-over. The little finned
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assemblies often attached to circuit-
board transistors are also heat sinks
that require the cleaning treatment.
There will usually be a greasy sub-
stance in the vicinity of driver and
power transistors. Novices have been
known to react to its presence with
horror, but it is merely a silicon com-
pound to improve the efficiency of the
heat sinks, and it should be left undis-
turbed as much as possible.

While the covers are off, you might
(if you're equipped with a proper volt-
meter) want to check that the power-
supply voltage(s) is within tolerance,
and that none of the coupling
capacitors are ‘“leaking.” The pres-
ence of appreciable dc levels on the
“cold” sides of coupling capacitors is
often a sure prophecy of puzzling
sonic degradation in the near future. if
supply voltages and coupling
capacitors are holding up, you can
clap the cover back on the unit with
reasonable confidence of good per-
formance in the coming year. But be-
fore you close things up squirt all con-
trols and switches with a good TV
tuner cleaner. And when you reinsert
the component into the system, make
sure that all connections are tight and
that interconnecting cables are not in-
termittent.

Getting Needled. Surprisingly, a
major contributor to bad sound is a
dirty phono stylus. | once thought that
the enormous pressures involved with
tracking a phonograph record would
pulverize and then wipe away any con-
taminants that might build up on the
stylus, but authorities tell me other-
wise. Anyway, there is certainly no
question about the horrendously bad
sound that a dirty stylus can produce.

You can pick your own solution to
dirty styli. Any grain aicohol will do,
although | prefer vodka when | can get
it. Simply fold your cocktail napkin to
form a sharp point, dip said point
quickly into the alcohol and rub it
gently around the tip and base of the
stylus. In ashort time the tiny diamond
chip should begin to exhibit a (usually)
yellowish highlight, and the job is vir-
tually done. Afterward, the stylus
should be kept clean by stroking, with
a soft brush, after every record. The
experts say you should brush only
from back to front, but for many years|
have had no problem with brushing
every which-way. | do keep the speak-
ersonwhen|brush, however. (A noise
loud enough to harm the stylus is also
likely to destroy the speakers, so you

POPULAR ELECTRONICS




U+TU=VALU

The great Sansui equation

For those who want and can appreciate superior

high fidelity, here are three great values. These inte-
grated amplifiers and tuners are both matched and
designed to give you incrediby clean tonal quality,
versatility, and performance.

The AU-5500 integrated amplitier with 32 watts

per channel, min. RMS, both channels diiven into 8 ohms

from 20 Hz to 20kHz, has no more than 0.15% total
harmonic distortion. Features triple tone controls with a

middie frequency control to add pleasure to your music;

TU4400
AU4400

,@ﬂ (s 6 €4

TiJ550C
A J5500

¥ NGOoOO

SANSUI ELECTRONICS CORP.

Woodside, New York 11377 « Gardena, California 90247

high and low cut off filters; 7 position tape play/dubbing
switch for creative recording versatility. The AU-E500 is
matched with the TU-5500 tuner, with a 1.9xV sensitivity
and a selectivity of better than 60 dB.

The AU-7700 integrated amplifier offers a power
output of 55 watts per channel, min. RMS, both channels
driven into 8 ohms, from 20Hz to 20kHz and no more
than 0.1% tolal harmonic distorfion. Features a 74position
tape play/cubbing switch for creative recording
versatility; selectable phono input impedance. It is
matched with the TU-7700 tuner, featuring a 1.6V

sensitivity for picking up even the weakest signals.
Selectivity of better than 80 dB.

Sansui also offers an AU-4400 integrated
amplifier and TU-4400 tuner which display the same
Sansui high guality performance and many of the
same features as the other pairs in this series of
separates.

¥ vou should not be as yet a devotes of
separate components, any of these pairs & sure to
make you one, Stao i1 soon at your near=st Sansui
franchised dealer ¢ select ary of the thr22
combinat onis for mr usical enjovment you will ¥alue for
many yeecrs 1o come.

TU7700
AU7700

Sa,r_s‘uj_ SANSUI ELECTRIC CO., LTD., Tokyo. Japan « SANSUI AUDIO EUROPE 5.A.. Antwerp, Belgium

In Canada: Electronic Distributors
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Fig. 1. Nomograph relating cable length, wire size, and damping factor.
For a given load resistance and damping factor, wire size and length can be determined.

generally know where you are). And |
use reasonable care!

When it's time to get your stylus
checked for wear (twice a year for
heavy users is advisable), go to aplace
with a good microscope designed for
the purpose. However, be aware that
many microscopes have insufficient
depth of field, improper lighting, or
other limitations. Insist on examining
the stylus yourself, after the salesman
has had his look. Thisis not to forestall
hanky-panky (although it has hap-
pened that people have been sold new
styli when the old was perfectly
adequate), but to familiarize yourself
with the appearance of a worn stylus.
It is not always easy to judge when a
diamond tip has passed the point of
usability. Some elliptical styli never
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acquire the flat spots and chisel edges
thatare such arisk to records; instead,
they grow more rounded, finally be-
coming virtually conical (or spherical)
in profile. In this case, the sound you
get from your records remains the
best indicator of excessive wear.
When the stylus starts snagging the
bottom of the record groove (usually
indicated by an intolerable increasein
noise), it has had it.

| don’t want to play down the dam-
age a worn stylus can do to arecord; it
is a very real and sobering fact.

Alignment Aggravations. A car-
tridge’s stylus assembly must be
properly aligned with the record
groove or the record won't be traced
in the intended way. | have heard

_—— . AmericanRadioHistorv Com

numerous testimonials to the effect
that cartridge alignment is not critical,
but | am still not so sure. Alignment, |
feel, can have an effect on the sound
you hear, particularly with difficult
records. The trouble is that perfect
alignment is very difficult to achievein
practice.

The lateral tracking-angle adjust-
ment attempts to assure that the
front-to-back axis of the cartridge is
precisely parallel to the tangent of the
record groove at the point where the
stylus contacts it. This tangency is
most important at the inner grooves,
where the curvature of the grooves is
greatest, and where recorded wave-
lengths are short. The stylus overhang
adjustment on many record players
can be used to try to achieve this

POPULAR ELECTRONICS



HOW TO SAVE HUNDREDS
OF DOLLARS ON PARTS.
PAINLESSLY.

STRETCH YOUR BUDGET FURTHER
WITH DESIGN MATE 2
Precision function generator lets you
test all kinds of equipment, with 1Hz-
100kHz signals. Low-distortion sine
waves, high-linearity triangle waves,
fast-rise-time square waves. Five
decade ranges, accurate to 5% of dial
setting, with variable 100mV-10V P-P
output and constant 600-ohm
impedance. At $64.95% it’s a lot of
signal for very little money.

SAVE MORE MONEY AND TIME
WITH DESIGN MATE 3
Accurate R/C bridge helps you use
“bargain” components. Quickly and
easily measures resistance 10 ohms—10
meg; capacitance 10pF -1uF—both in
decade ranges to within 5% of dial
setting. Simpie, 2-control operation and
positive LED indication make
measurements in seconds. At $54.95%
it pays for itself in no time.

SAVE MONEY AND TIME
WITH DESIGN MATE 1
This precision all-in-one unit combines
a solderless plug-in breadboarding
system with a built-in better-than-1%-
regulated variable 5-15V supply and
0-15V voltmeter. Gives you everything
you need to design and test circuits
faster than you ever could before.
Saves money by eliminating lead
damage and heat damage to
components. Lets you re-use parts over
and over again, to save even more. All
for just $49.95*

At CSC, we've developed a family of ingenious Design Mate™ test equipment that
gives you professional quality and precision at very unprofessional prices. Each
unit can save you money—and time—in a number of interesting ways.

For more information on these, or any other CSC products, see your dealer or write
for our catalog and distributor list.

CONTINENTAL SPECIALTIES CORPORATION

EASY DOES IT
44 Kendall Street, Box 1942
New Haven, CT 06509 e 203-624-3103 TWX: 710-465-1227
West Coast office: Box 7809, San Francisco, CA
04119 ¢ 415-421-8872 TWX: 910-372-7992
Canada: Len Finkler Ltd., Ontario

*Manutacturer's suggested list. Prices and specifications subject to change without notice. © 1976, Continental Specialties Corp.
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avant
CB
mohile
antennas

offer:

e Quality construction
» Long range

o Mounting versatility

S

—

This is the Avanti Racer
27 mobile antenna. A
first quality instrument,
it is one of the most pop-
ular antennas in the en-
tire CB field. That's
because experienced
CBers appreciate the
benefits of a good, de-
pendable long-range
antenna that offers
quiet performance.

A\

The Racer 27 is readily
adaptable to a wide variety
of mounting assemblies:

o3 fold-over mount for
campers and vans

@3 no-hole trunk mount
(no drilling into your car)

®a mirror bracket mount
for trucks

3 dual assembly for
increased performance
on all vehicles

o Avanti makes the famous
MOONRAKER CB BASE
ANTENNA

The Racer 27 is Avanti
Model AV-327. Suggest-
ed retail . . . .. $23.95

This is only one of many
Avanti antennas for car,
boat or home. Send to-
day for FREE full-color
catalog.

a\N \\\'\\

RESEARCH AND DEVELOPMENT, INC.
340 Stewart Ave., Addisen, lllinois 60101
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{Drawing from Shure owner's manual.)
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Fig. 2. Center sketch shows
correct alignment of cartridge.

tangency, but many- turntables are
sold without specific instructions on
how to make the adjustment. If that is
your problem, you can construct the
alignment protractor shown in Fig. 2.
A 3 x 5 index card should serve your
purpose. Drill or cut a hole in one end
to fit the turntable spindie snugly.
Then draw a straight ‘‘radius” line
from the center of the hole to the other
end of the card. Draw several perpen-
diculars to this line. Then make a tiny
pinholein the middle of the radius line
about 2%z inches away from the spin-
dle hole. If you fit the spindle hole over
the turntable spindle and place the
phono stylus in the pinhole, the out-
line of the tonearm'’s cartridge shell,
as viewed from directly above, should
be square with the perpendicularlines
on the protractor. If it is not, moving
the cartridge forward or back in the
shell will make it so. And then, assum-
ing that the cartridge is mounted
straight within the shell, you have
done the best job of lateral alignment
that the naked-eye approach permits.

The vertical tracking-angle adjust-
ment is also a line-of-sight operation.
The object is to make sure that the
cartridge, viewed from the side, is pre-
cisely parallel to the record surface.
(The reférence ptane for this adjust-
ment is usually the top of the car-
tridge, although there is doubt about
this in some cases). If the cartridge is
not parallel, shimming it with spacers
on its mounting screws, or raising or
lowering the tonearm base, will get it
into shape. Note that this is a com-
promise adjustment that witt not be
absolutely correct for every record.

Azimuth adjustment (ensuring that
the stylus is vertical to the record sur-
face when viewed from the front) is the
easiest adjustment to make. The pro-
cedure usually recommended is to
place apocket mirror on the turntable
platter, lower the stylus onto it, and
adjust until the cartridge and its reflec-
tion are aligned (Fig. 3). Unfortunately,
most pocket mirrors are silvered on
their undersides, so the reflection is
some distance away from the car-

maricanDadingblictary Cam

tridge, complicating the adjustment.
As a substitute for the mirror, you can
use an actual record, which when
properly lighted and viewed from the
right angle will give an adequate re-
flection.

How About a New Turntable? The
quickest thing to wear out in an inex-
pensive system is usually the record
changer, which may become erraticin
its changing mechanism or just gen-
erally tired and rumbly. If you're will-
ing to get involved with its innards,
even an inexpensive compact system
can often be connected to an external

CARTRIDGE
-—DiscC

REFLECTION

Y

(A)

CARTRIDGE

DIsC

REFLECTION

P

(8)

Fig. 3. Cartridge should line up

with its reflection in mirror.
turntable, bypassing the packaged
unit. And if it is of reasonably good
quality, the outboard turntable will
preserve your record collection until
you can afford the “‘ultimate’” system.

An obstacle to this plan may arise
since most modest record players use
ceramic phono cartridges, whereas a
good turntable is customarily de-
signed to accept a comparatively
light-tracking cartridge of high com-
pliance. As a rule, this means a mag-
netic cartridge, since there is a severe
dearth of high-quality ceramic pick-
ups. However, to meet the require-
ments of an amplifier designed for
ceramic cartridges, the output of a
magnetic pickup must be equalized
and somewhat amplified. You'll need,
therefore, an outboard phono pream-
plifier to go with the turntable. Such
devices are in good supply, ranging
from deluxe (and costly) units from
Shure and- Ali-Test, among others, to
Pickering’s and Shure’s inexpensive
Models PP-1 and M64, respectively. In-
terfacing these with aimost any ampli-
fier should involve no insurmountable
problems, although you’ll have to pay
attention to ground cqnnections. K>3
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