ELECTRONIC CROSSOVER NETWORKS FOR HI-FI

Popular Electron ics

WORLD'S LARGEST- SELLING ELECTRONICS MAGAZINE AUGUST 1975/75¢

BUILD A GIANT-SIZE DIGITAL TIMER- SGUREBOARI 9
FOR ATHLETIG.
EVENTS

Will Audio

GoDighal? | Specml
st Report
Dopple aspund “ n

Imitating Musical Y

R Instruments with

ynthesized Sound T’ an S C erve l‘S |
LAB TEST REPORTS ¢

Sherwood S-7310 % BASE STATION

Stereo Receiver EQUIPMENT DlRECTde
Stanton 8004-11
Turntable/Cartridge % USER’S BUYING GUIDE

McKay Dymek DA-3 |
Active AM Antenna * CB COMMUNICATION RANGE

Dynascan Gobra 29
GB Transceiver
Exact 190 & 195
Function Generators

&t p,

AV A
- gx >
-

2

=Rt 7

rean



www.americanradiohistory.com

PAY

Hy-Gain grew upin the
west, where the going can
be mighty tough. And we
found out early it's
important to give a man
the best for his money.

So it is with our new
Hy-Range CB radios. They
have the same Hy-Gain

Fy-Gain Electronics Corporation: 8601 Northeast

Fighway Six: Lincoln. NE 68505: 402/464-9151: Telex 48-6424
Branch Office and Warehouse: 6100 Sepulveda Bivd..

#322: Van Nuys. CA91401:213/785-4532; Telex 65-1359
Cristributed in Canada by Lectron Radio Sales. Ltd.. 211 Hunter

Street West: Peterborough. Ontario

OR.

quality that's made our
antennas the performance
leader of the industry.

For years, we've been
making CB radios and
antenna systems for every
installation, from the
simplest to the most
elaborate. Check with your

CIRCLE NO. 26 ON READER SERVICE CARD

Hy-Gain distributor for

details or write for our
free CB catalog.

You wouldn't buy
anything less than the
best for your vehicle, don't
settle for a second-rate
radio. Buy Hy-Gain.

]@iﬁn@

PICTURED: HY-RANGE Iil. A FULL FEATURE 23 CHANNEL MOBILE.
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World’'s Most Inexper

$995

Limil: pne per customer.
OFFER expires Septemher 15, 1975

Two 4,096 word Memory Boards (kit)

Altair 8K BASIC Language. This language was chosen tor the
Altair Computer because of its versatility and power and because
it is easy to use (comes with complete documentation). Altair
8K BASIC has manv features not normallv found in BASIC lan-
guage including an OUT statement and corresponding INPut
function that allows the user to control low speed devices
{machine control without assembly language). Leaves 1750 words
in 8Kk machine for programming and storage

NOTE: Altair BASIC comes in
either paper tape or cassette
tape. Specify when ordering.

Interface Board Options. The Parallel Interface Board is used
to connect the Altair 8800 to external devices that send and
receive parallel signals. Manv line printers require a Paralle!
Intertace Board. The RS232 Serial Board is used to connect the
Altair 8800 to external devices that send and receive R$232 serial
signals. Most computer terminadls require an RS232 Serial Intertace
Board. ‘The TTY Serial Intertace Board is used to connect the
Altair 8800 to an ASR-33 or KSR-33 teletype (20 milliamp current
loop), The TTL Serial Interface Board is ior custom interfacing
The Audio Cassette Interface Board is used to connect the Altair
8800 to any cassette tape recorder. It works by changing the

MITS

O Enclosed is check for $.

O BankAmericard #

* ([ $995 BASIC System Special with fallowing Interface Board: O Parallel

O Serial RS232 O Serial TTY O Serial TTL O Audio Cassette

O Alair 8800 O Kit O Assembled
Include $8 for postage and handling

O Please send free Altair System Catalog

NAME ]

ADDRESS

“Creative Electronics” o

Altair 8800 Computer Kit

Your choice of Interface Boards (kit)

Altair 8K BASIC Language

electrical signals from the computer to audio tones. It can be
used to store unlimited amounts ol imormation coming out of
the computer and it can be used to put information back into
the computer.

PRICES:
Altair Computer kit with complete assembly instructions $439
Assembled and tested Altair Computer $621

$176 kit and $209 assembled
$264 kit and $338 assembled

$92 kit and $114 assembled
$119 kit and $138 assembled
$124 kit and $146 assembled
$128 kit and $174 assembled

1,024 Word Memory Board

4,096 Word Memory Board

Full Parallel Interface Board

Serial Interface Board (R5232)

Serial Interface Board (TTL or TTY —teletype)
Audio Cassette Interface Board

4K BASIC language (when purchased with Altair,

4,096 words of memory and Interface Board) $60
8K BASIC language (when purchased with Altair, two

4,096 word memory boards and Interface Board) $75
COMTER 1t $780 kit

Teletype ASR-33 $1500 (assembied only)

Input Output Devices. The Comter || Computer Terminal has
atull alpha-numeric keyboard and a highly-readable 32-character
display. It has its own internal memorv of 256 characters and
complete cursor control. Also has its own built-in audio cassette
intertace that allows you to connect the COMTER Il to anv tape
recorder for both storing data from the computer and feeding it
into the computer. Requires an RS232 Interface board

The Standard ASR-33 Teletype prints 10 characters per second
It has a built-in paper tape reader and punch. Has standard 120
dav Teletype warranty. Requires a Serial TTY Interface board

NO'E: The Altair 8800 can be connected to anv number of
input/output devices other than the ones listed above

MAIL THIS COUPON TODAY

0O or Master Charge #

O Options (list on separate sheet)

STATE & ZIP

Credit Card Expiration date.
MITS/6328 Linn. NE. Albuquerque, NM 87108 505/265-7553

6328 Linn, N.E., Albuquerque, NA1 87108 505/265-7553

AUGUST 1975
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Warranty: 90 davs on parts tor kits and 90 days on parts and labor for assembled units.
Prices. specifications and delivery subject to change.

www.americanradiohistorv.com
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New Mallory Ni-Cad Batteries.

[ ]
DA
—

Rechs

R Soawy: |
B Moy oot g
| edlanagots, In08T -

Team these long-life nickel-cadmium cells
with an automatic Mallory Charger, and you
can recharge them 1000 times, or more.

You Il be sure of having fresh D, C, and AA
batteries, while saving money, time and
trouble. Mallory Rechargeable Nickel-

Cadmium Batteries keep on coming back for
mor= in electronic calculators, tape recorders,
radios, cameras, toys, other battery-powered
products.

Keep a spare set of Mallory Ni-Cads on hand,

e 1000 times.

R

F:

and you’ll never run out of battery power
again. They recharge to full strength, two or
four at a time. And unlike ordinary dry cells
that lose voltage during discharge, Mallory
Ni-Cads with a full charge maintain operating
voltage during the entire work cycle. You get
maximum power, continuously, for top product
performance.

For the long run, Mallory Rechargeable
Ni-Cads . . . the 1000-time batteries. Get them
now at your Mallory Distributor.

MALLORY DISTRIBUTOR PRODUCTS COMPANY

a division of P. R. MALLORY & CO. INC.
Box 1284, Indianapolis, Indiana 46208; Telephone: 317-858-3731

Batteries« Capacitors « Controls « Security Products « DURATAPE® « Resistors « Semiconductors« SONALERT® « Switches « Fastening Devices

DURATAPE® and SONALERT® are registered trademarks of P. R. Mallory & Co. Inc.
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POPULAR ELECTRONICS. August 1975. Volume 8, Number 2. Pub-
lished monthly at One Park Avenue, New York, NY 10016 One year sub-
scription rate for U.S.. $6.98; U.S. Possessions and Canada, $7.98: all
other countries, $8.98. Second Ciass postage paid at New York. NY and at
additional mailing offices. Authorized as second class mail by the Post
Office Department, Ottawa. Canada and for payment of postage in cash.
Subscription service and Forms 3579: P.O. Box 2774, Boulder. CO 80302,

POPULAR ELECTRONICS including ELECTRONICS WORLD. Trade
Mark Registered. indexed in the Reader’'s Guide to Periodical Literature.

COPYRIGHT ¢ 1975 BY ZIFF-DAVIS PUBLISHING COMPANY. ALL
RIGHTS RESERVED.
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Ziff-Davis aiso publishes Boating. Car and Driver, Cycle. Flying. Modern
Bride. Popular Photography. Skiing and Stereo Review

Editorial correspondence: POPULAR ELECTRONICS, 1 Park Ave., New
York. NY 10316. Editorial contributions must be accompanied by return
postage and will be handled with reasonable care: however, publisher
assumes no responsibility for return or safety of manuscripts. art work. or
models

Forms 3579 and all subscription correspondence: POPULAR ELEC-
TRONICS. Circulation Dept.. P.O. Box 2774, Boulder. CO 80302. Please
allow at least eight weeks for change of address. Include your old address.
enclosing. it possible, an address label from a recent issue
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NO FRO-WNS IN DISTRIBUTOR LAND

Editorial

Electronic parts and equipment wholesalers registered sales of nearly $5
billion in 1974—a record. And expectations are that the figure will be
higher for 1975. So it's not surprising that we saw no frowns among
exhibitors and attendees at the annual NEWCOM Show (the old distributor
parts show) held recently.

The product star of the show was clearly CB radio gear—mobile and
base stations, antennas and accessories. There was general agreement
among CB suppliers that the best thing to happen to CB was its use by
truckers during a strike about two years ago. Since then, with CB
impressed on the public’'s consciousness, the no-test two-way radio system
for just about anyone has exhibited a sales explosion. Manufacturers
aren’t sitting on their hands, though. Many exciting engineering
innovations have been introduced to attract new buyers and to induce
present CB'ers to upgrade their equipment. As an example, E.F. Johnson
had a mobile unit at the show that employs LED readouts in place of the
traditional analog S meter; Royce showed a mobile with channel readout
incorporated into the microphone; Beltek features a unit especially
designed for motorcycles and snowmobiles: Tram's base station had a
two-speed vernier tuning arrangement; etc.

A wide array of mobile and base station antennas was displayed, too. An
abundance of CB accessories, from mounting kits to CB antenna
co-phasers, was shown; GC Electronics introduced a conical bit for drilling
infinitely variable diameters when mounting antennas on automobiles.
VHF-FM scanners for Public Safety Broadcasts were very much in
evidence, as well. SBE’s new 10-channel digital scanner employs 2%s" x
4%" optical programming cards to give users fast, easy selection of about
16,000 frequencies.

CB did not fully dominate the show, however. There were plenty of other
products exhibited: test instruments, TV and FM antennas and rotators,
commercial sound systems, intercoms, garage door openers, electronic
components, cabinets, cordless soldering irons, and so on.

Of special interest to us were products that we had never heard about.
For example, Electrosonics exhibited its “Sound See-er’’, a
battery-powered device that quickly indicates, through a red, yellow or
green lamp indicator, whether a person using a public address system is
producing a satisfactory sound level in the audience; RCA introduced an
adapter for converting single-trace scopes to dual-trace; Para Dynamics
featured a signal-searching TV color signal antenna rotor system; Datak
showed a new photo-etch pc kit; Intra-Fab displayed a line of
color-coordinated aluminum cabinets; Fanon boosted its wireless
“babysitter’ intercom; Sencore demonstrated a yoke and flyback tester;
and making its U.S. debut was Italy’s Amtron electronic kits.

Naturally there were many products we knew of but never handled:
B&K's low-cost frequency counter, Panavise's bench tools, Eico's
telephone electronic accessories, etc. So, in all, the show was a most
worthwhile expenditure of time, considering the “*hands on" opportunities
presented under one roof. Further, it was made patently clear that the
electronics distributer business is healthier than ever before.

POPULAR ELECTRONICS
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Cobra 85:
Periormance
plus Simplicity

If you want the most performance with
the easiest operation, you want Cobra 85.
Select any of 23 channels; adjust
squelch ard volume—the rest is automatic.
Like talk-range extending Dynaboost
modulation circuitry that automatically
gives you the most modulation the law
allows and Luilt-in automatic noise
limiting that extends your listening

range. The large illuminated meter

tells you the strength of incoming

signals and your relative power output.
(You know that your radio and antenna

are good if the meter reads normally.)
Cobra 85 operates from either 117VAC
or 12VDC with detachable power cords,
SO you can use it as a mobile too.

You get big sound from the up front,
carefully baffled speaker. You'll

hear clearly in your living room or car.
Like every Cobra radio, Cobra 85 is
backed by warranty service stations

in all 50 states. See the advanced
Cobra 85 styling at your dealer.

You'll like its small size and price

as weil as its superior performance.

PRODUCT OF DYNASCAN CORPORATION +« 1801 W. Belle Plaine * Chicago, lll. 60613

CIRCLE NO. 17 DN READER SERVICE CARD
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CHECK FOUR FUNCTIONS

WITH GNE INSTRUMENT !

> Continuity Polarity
Voltage Digital Logic

LIGHTWEIGHT — POCKET SIZE
PROTECTIVE. VINYL CARRYIN
POUCH. SEE YOUR FAVORITE

ELECTRONICS DISTRIBUTOR.

~

The Ali-New,
Quick And Easy
Way To Reproduce
Printed Circuits.
Get Your Kit From
Your Favorite
CALECTRO Electronics
L Distributor Today !

J4-828

—

GC ELECTRONICS &

DIVISION OF HYDROMETALS, INC.
ROCKFORD, ILLINOIS 61101 U.S.A.

Coming Up In The September

Popular Electronics

Hobbyist Computer Interchange
Tape System
$50 CD-4 Demodulator Kit
Add Functions to Calculators
Direct-Reading Logic Probe

L= e —— ——— 1
b

MANUFACTURER CHANGES TYPE NUMBER

In Mac’s Service Shop 'Lightning Dam-
age Insurance Jobs" (January 1975), re-
ference was made to the General Electric
No. 9L15CCBO007 home lighting protector.
The number for this item has been
changed to 9L15DCB002. This device is a
2-pole/3-conductor unit for 120/240-volt
grounded metal service.

RICHARD W. BEHNKE
Texas

MANY USES FOR PE

POPULAR ELECTRONICS is @ most exciting
and easy-to-read magazine. | particularly
appreciate the construction projects for
CB'ers and SWL's. One needs only a min-
imum of tools and no specialized knowl-
edge of electronics to build the projects.
(My chief hobby interests are CB radio,
which | use in Scouting, boating, and
shortwave listening.)

It is also very gratifying to see that PE is
now using the metric system of measures
as well as the so-called British system.
Keep up the good work.

JAN STIGELL
Stockhoim, Sweden

LENS F NUMBERS

“Experimenting With Light-Beam Com-
munications’' (April 1975) appears to con-
tain an error. Author Forrest Mims states
that the term f/number is used to define the
ratio of diameter to focal length and is ex-
pressed as f/no, which is equal to dffl,
where d is the lens diameter and fl is the
focal length. This part of the text should
read, “The term f-number (this is the
proper designation—not f/no) is used to
define the ratio of focal length to lens
diameter and is expressed as f-no equal to
fl/d.

DANIEL J. NETTO
Los Angeles, Calif.

You are correct. The f-no of a lens is
equal to the focal length divided by the
diameter of the lens. The formula d/fl is the
divergence of the projected beam, or re-
ceiver field of view, in radians. —Author

NOTES ON HEAD ALIGNMENT

| would like to comment on the proce-
dures outlined by Ralph Hodges for tape
head alignment in his February 1975
“Stereo Scene.” There are two important

www.americanradiohistorv.com

points Mr. Hodges did not mention. The
first is head rotation, which is very impor-
tant on modern tape decks that do not have
pressure pads. Rotation must be set so that
the wear pattern is equal on both sides of
the head gap and, more important, for max-
imum output at 15,000 Hz. | am certain that
in most decks, any change in one align-
ment parameter will affect the other align-
ment parameters to some degree.

The second point, in azimuth alignment,
is the importance on a multi-channel deck
to check the phase relationships of the
tracks to each other. It is possible to read
maximum levei at high frequencies and still
be 180° out of phase.

In short, when it comes to a critical
alignment procedure, the job is best left to
a professional who has the knowledge and
equipment to do the job correctly.

HowaRD M. LIEBERMAN
Audio Concepts
Spring Valley, N.Y.

The column was not intended to be a
formal discourse on head alignment. It was
merely a loose discussion of a few cheap-
and-dirty diagnostic tricks that might help
one to keep tabs on a deck’s variations in
performance. | share any reservations Mr.
Lieberman has about these procedures
being good studio practice. | also agree on
the subject of head rotation. However, the
head gaps of many consumer decks can-
not be seen with the unaided eye. As for
adjusting rotation for maximum output at
15,000 Hz, | must confess that | have never
tried it, but | agree that it can be worth-
while, particularly if thicker tapes are cus-
tomarily used on the tape deck.

| realize that track phasing is important
in certain professional applications (as
when stereo material is mixed for mono
broadcasting), but ! do not understand why
phasing should be of any practical conse-
quence in consumer recorders where mix-
ing is very rarely used. —Author

Out of Tune

In "Digital Marine/Auto Tachometer"
(June 1975), the connection where the line
coming from pin 5 crosses the line between
pins 1 and 8 of /C2 in the schematic should
be removed. Also, the IC's are sensitive to
the r-f noise from the car’s ignition system.
To cope with this problem, it may be neces-
sary to install r-f suppression-type spark
plug cable in older cars and extensive
capacitive bypass techniques in the circuit.
Route the coaxial feed cable close to the
metalwork on the bottom of the car and
locate its grounding point experimentally.
In most cases it will be on the car’'s body or
tframe, rather than on the engine.

in "How to Design Your Own Power
Supplies” (June 1975), Fig. 10, page 39,
the polarity of the zener diode should be
reversed.

POPULAR ELECTRONICS
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Rovce

Congtruction—Range—Performance

New! Royce offers you a full line of professional antennas!

MODEL 2-202.
MOBILE ANTENNA.
102" stainless steel
whip. Stainless steel
spring. 180° swivel
mount. All hardware

included.

*MODEL 2-205.
MOBILE ANTENNA.
46" high. Trunk lip/hole
mount. Spring, tapered
stainless whip, chrome
plated brass cup. In-
cludes hardware and

*MODEL 2-208
MOBILE ANTENNA.
Gutter clip type. Cen-
ter loaded. Stainless
steel spring, bar and
whip, with 10-foot low

loss coax assembly.

*MODEL 2-222.
MOBILE ANTENNA.
High efficiency fiber-
glass. Trunk lip mount.
50" high. Chrome
plated brass cup as-
semblyand 17-foot low

*MCDEL 2-224
MOBILE ANTENNA.
48" high. Twin truck.
Fiberglass shatfts. Two
West Coast mirror
mounts, and a low l0ss
coax phasing harness.

AUGUST 1975

17-foot low loss coax
assembly.

Antennas in the Royce fradition of quality. Specially
designed to deliver maximum performance from your
Royce (or any brand) transceiver.

MODEL 2-200. MCBILE ANTENNA. S:ainless steel 102"
whip. Spring and bumper strap.

*MODEL 2-203. MOBILE ANTENNA. 34" high. Rooftop
mount. 38" snap in base. Stainless steel spring and
whip. With low |oss coax assembly.

*MODEL 2-209. MOBILE ANTENNA. 20" high Trunk
lip reduzed size amtenna. Stainless steel whip bar and
spring with low loss coax assembly

*MODEL 2-210. PGRTABLE ANTENNA. Screws 'n back
of set far temporary cr pcrtable use

%k MODEL 2-220. MOBILE ANTENNA 48" high. Fiber-
glass shaft, top coil and stainless tuning tip. %"x24" stud.

*ATTRACTIVELY PACKAGED ON 3-COLOR CARDS

loss ccax cable as-
sembly.

% MODEL 2-223. IMOBILE ANTENNA. Samz as Model
2-224, except sirgle mirror mount antenna witk low
loss coax assembly.

MODEL 2-230. MARINE VHF ANTENNA. 6db gain. 8-
foot. Includes cycclac tiit mount and coax cable.

MODEL 2-234. MARINE CB ANTENNA. Stationary base
with 17-foot coaxial assembly. High efficiency center
load coil.

MODEL 2-240. POPULAR GROUND PLANE BASE

ANTENNA
MODEL 2-245. SKY-MASTER |. V2 WAVE 3.75 db GAIN
BASE ANTENNA.

MODEL 2-250. SKY-MASTER !l. % WAVE 5 db GAIN
BASE ANTEMNNA.

See the complete line of Mobile and Base Antennas

at your Royce Dealer today!

Rovce electronics corporation

1142 Clay St., North Kansas City, Mo. 64116
CALL: (816) 842-0252 « TELEX: 426-145

GIRCLE NO. 43 ON READER SERVICE CARD
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The real way to learn digital electronics!

.-.:"‘,
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Learn computer design, construction, main-
tenance and programming techniques on your
own digital computer using a professional
digital multimeter!

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 Complete Com-
puter Electronics Course.

This exclusive course trains you at home
on your own digital computer! This is no be-
ginner’s “logic trainer”, but a complete pro-
grammable digital computer that contains a
memory and is fully automatie. You build it
yourself and use it to define and flow-chart a
program, code your program, store your pro-
gram and data in the memory bank. Press the
start button and the computer solves your

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

iiﬁ?ﬁ
l-l.l.lm"
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NOW...
YOUR OWN DIGITAL (3% DIGITS)
MULTIMETER INCLUDED

AT NO EXTRA COST!
The latest in digital testing equipment . . .

along with valuable training experiments in
digital techniques.

problem and displays the result instantly.
The NRI digital computer is one of 10 kits
you receive in the NRI Complete Computer
Electronics Course. You build and use your
own 3% digit digital multimeter ... while you
perform hundreds of experiments, building
hundreds of circuits, learning organization,
operation,troubleshooting and programming.

CIRCLE NO. 8 ON READER SERVICE CARD
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Only NRI offers you five
TV/Audio Servicing Courses

Color TV repair is an-
other big opportunity
field right now and
NRI can train you at
home to service and re-
pair any color or black
& white TV, hi-fi equip-
ment, AM-FM radios,
and sound systems.
You can choose from
5 courses, starting with a basic servicing course
with 65 lessons . .. up to a Master Color TV course,
complete with 25" diagonal solid state color TV in
handsome woodgrain cabinet. No other school offers
so0 many choices or so much value.

All courses are available with low down payment
and convenient monthly payments to fit your bud-
get. And all courses provide professional tools and
equipment along with NRI-designed kits for hands-
on training. With the Master Course, for instance,
you receive your own 5” wide-band triggered sweep
solid state oscilloscope, TV pattern generator, 3%
digit digital multimeter and a NRI 25” diagonal
solid state television receiver expressly designed for
color TV training.

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 and
extras in the way of professional equipment, testing
instruments, etc. You can pay more, but you can’t
get better training.

AUGUST 1975

NRI’'s complete communication
course includes your own
CB Training Transceiver

NRI prepares you for a
career in the rapidly
expanding field of com-
munications . . . a field
destined to double in
the next decade! NRI
can train you at home
for one of the thou-
: sands of service and
maintenance jobs opening in AM and FM Trans-
mission and Reception, TV Broadcasting, Micro-
wave Systems, Teletype, Radar, Marine Electronics,
Mobile Communications and Aircraft Electronics.
You train on your own 23-channel Johnson Trans-
ceiver and AC power supply; a digital multimeter,
for digital experiments and precise testing; b1te-
size lessons leading to your FCC license and the
communications field of your choice.

NEARLY ONE MILLION STUDENTS IN
60 YEARS HAVE LEARNED AT HOME
THE NR!I WAY.

Mail the insert card and discover for yourself why
NRI is the recognized leader in home study training.
No salesman will call. Do it today and get started on
that new career.

APPROVED UNDER GI BILL

For the career minded, we are approved for vet-
erans benefits. Check box on card for details.

MAIL THE INSERT CARD FOR
YOUR FREE NRI CATALOG

No salesman will call

NHI NRI SCHOOLS

McGraw-Hill Continuing Educcmon Center
4.l 3939 Wisconsin Avenue,

Woshing'ron, D.C. 20016
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NEW!

high
reliability
recording

tape

Lafayette

the electronics
shopping center

We're introducing a top-value line of
Lafayette brand blank recording tape
with formulations designed for every
application. Cassette, cartridge, reel-
to-reel—from our low-noise general
purpose series to our Criterion XHE
(Extra high energy) top-of-the-line—
you'll find the tape you need at a price
that's right. Visit the new tape centers at
our stores, or read about it in our new
1976 catalog.

‘ 1976
FREE . Lafayette
Radio
-—-"W . Electronics
”_ ' Catalog

Mail this card to-
day, or reserve a

copy through
your Lafayette
store.

9

iU S L NS S —s . S
Dept. 35085 I

Lafayette Radio Electronics
111 Jericho Tpke.. Syosset, New York 11791 I

Send me your FREE 1976 Catalog I

Name I
Address T Ee At e e e I
City, 27 Ime ....... .State ... ..

ze 00000 ]

L SN EENN NS GEME BN GEME S J
12 CIRCLE NO. 31 ON READER SERVICE CARD

New Products

Additional information on new products
covered in this section is guailable 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.

TELEQUIPMENT DUAL-TRACE
PORTABLE OSCILLOSCOPE
Tektronix's new Telequipment Model D32
oscilloscope is a 10-MHz, dual-trace unit.
The scope has a vertical sensitivity ranging
from 10 mV/div to 5 V/div in nine calibrated
steps, nineteen sweep speeds ranging
from 500 ns/div to 500 ms/div, a X5 hori-

zontal magnifier, and flexible triggering.
Automatic selection of chopped or aiter-
nate modes is incorporated, and the D32
can be run off line current or rechargeable
batteries. Up to four hours of continuous
operation is possible under battery power.
Six rechargeable "D cells, probes (2
each), and a front-panel protective cover
are included as standard equipment. An
optional carrying case is also available.
The scope measures 11" D x 9"W x 4" H
(27.9 x 22.9 x 10.2 cm). $995.
CIRCLE NO. 70 ON READER SERVICE CARD

WALL-LENK SOLDERING PISTOL
Wall-Lenk's new Model 2116 is a light-
weight, 30-watt pistol-grip soidering gun. it
is UL listed and has a nylon handle that is
said to stay cool even during prolonged
use. The pistol is balanced for comfort, and
its heating element reaches operating
temperaturein a few seconds, according to
the manufacturer.

CIRCLE NO. 71 ON READER SERVICE CARD

RCA PORTABLE SEMICONDUCTOR CHECKER
The new portable, battery-powered
Transistor/Diode/FET Checker, Model
WC- 506B by RCA, permits quick checks of
both in- and out-of-circuit devices. The in-
strument provides four ways to connect a
device for relative gain or leakage tests of
npn and pnp transistors, p- and n-channel

WWW.americanradiohistorv.com

single- and dual-gate FET's, and relative
front-to-back ratios of diodes. A conduc-
tive foam pad on the front panelis included
to discharge FET leads. A special “'square-
law’" meter makes possible one extended
range for all tests. Relative gain readings
are indicated on a single ‘“good-bad’
color-coded scale. Devices can be tested in
the panel socket or with color-coded test
leads. Extension leads are provided for in-
circuit testing. The Checker measures 6%"
X 3%" x 2"(15.9 x 9.5 x 5.2cm) and weighs
14 ounces (397 g). $33.
CIRCLE NO. 72 ON REAOER SERVICE CARD

HIGH-VOLTAGE/CURRENT MEASURING PROBE
Eico's Model HVP-5 is a self-contained,
direct-reading high-voltage and current
measuring probe. It can read dc voltages
up to 40,000 V and dc currents up to 200
mA. The two measuring circuits are inde-
pendent of each other, and the meter is
switched between them by a slide switch
mounted on the probe body. The manufac-
turer claims that the HVP-5 cannot be dam-
aged by placing the function switch in the
mA position while measuirng high voltage.
$29.95.

CIRCLE NO. 73 ON READER SERVICE CARD

AUDICANALYST “TOWER OF SOUND”
The Audioanalyst Tower of Sound is a
stacked pair of A-100X three-way acoustic
suspension loudspeakers. This is done to
take advantage of the dispersion charac-
teristics of the high-frequency drivers and
mutual coupling between the two 10-inch
woofers. It is said that the two low-
frequency drivers behave as one 15-inch
woofer without the beaming and breakup
problems of a larger transducer. The two
A-100X systems are wired in paraliel, pre-
senting a 4-ohm load to the power am-
plifier. The Tower of Sound stands about
four ft. (1.2 m) tall and occupies a little
more than a square foot of floor space.
CIRCLE NO. 74 ON REAOER SERVICE CARO

CLARION UNDER-DASH CASSETTE
PLAYER/RECORDER
The Clarion Model 812 car cassette player
features record capability, a microphone
with coiled cord and an on/off switch for

stop/start operation, and automatic re-
verse. Also included are fast forward/re-
wind and volume, tone, and balance con-
trols, automatic or manual program switch-
ing, and program indicator lights.

CIRCLE NO. 75 ON REAOER SERVICE CARD
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KENWOOD LUXURY RECEIVER
The new KR-9400 stereo receiver boasts
120 watts rms/channel into 8 ohms be-
tween 20 and 20,000 Hz, with no more than
0.1% THD. The amplifier section uses
direct-coupled output circuitry, and a pro-

tection circuit combining electronic and
relay switching. The KR-9400 tuner section
uses a dual-gate MOSFET front end, a
multi-function IC, and a phase-locked loop

IC. Claimed sensitivity is 1.7 pV, selectivity
80 dB, and capture ratio 1.3 dB. A triple-
function meter performs as a signal-
strength, multipath, and deviation indi-
cator. Other features are three tone con-
trols, a dual tape system for uninterrupted
dubbing, and a new injection circuit which
mixes the signal from any program source
into the recorded signal, with front panel
level control for proper blending.

CIRCLE ND. 76 ON READER SERVICE CARD

AUDIO SWEEP GENERATOR/FREQ. METER
Production Devices' Modet 140B is an
audio oscillator, sweep generator, and fre-
quency meterin one enclosure. As a sweep
generator, it operates over two ranges
—from 40 Hz to 1000 Hz, and from 1000 to
20,000 Hz. The frequency meter may be
used independently. As an audio oscillator,
it provides a sine wave with an adjustable
output from 0 to 2.5 V,,,, which is constant
over the audio range (+0.25 dB). Distortion
is said to be less than 1.5%. As a square-
wave generator, the Model 1408 can pro-
duce a fixed 8V, output. $78.95.

CIRCLE NO. 77 ON READER SERVICE CARD

ESP TESTER
Edmund Scientific’s new solid-state porta-
ble ESP Tester has a guaranteed random

circuit for accurate testing. When the ex-
aminer pushes a button, a light appears

AUGUST 1975

D&T
CIRCUI'FSST

AS FAST AS YOU THINK!

* POWER FOR THE PROFESSIONAL
« ECONOMY KITS FOR THE HOBBYIST
A MODEL AND A PRICE FOR EVERYONE

PROTO BOARD 203

Breadboard Prototesting with § Voit,

1 AMP Regulated Power Supply included!
A total ready-to-use power breadboard
prototest device with a built-in regulated,
short-proof power supply. Just plug-in and
start building! 2 extra floating 5-way
binding posts for external signals. Self-
contained with power switch indicator famp
and power fuse. 24-14 pin DIP capacity.
Attractive two-tone quality case. All metal

$ construction. 93%”L x

612”"W x 2%”H. 5 Ibs.
Order today!

Add $2.50 shipping/handling

A modestly priced kit for the:
* economy-minded experimenter . ..

PROTO BOARD 100

A low cost, big 10 IC caractty breadhoard

kit with all the quality of QT sockets and the
best of the Proto Board series . ... complete
down to the last nut, bolt and screw Includes
2 QT-358 Sockets; 1 QT-35B Bus Strips 2

5-way binding posts; 4 rubber feet; -
screws, nuts, boits; and easy

assembly instructions.

1995

Add f,l.so
shipping/handting.

PROTO-CLIP

for Power-On,
Hands-Off Signal
Tracing. No more
shorting leads.
Costs less than . . .

Bring IC feads from pc board for fast signal tracing and
troubleshooting. Inject signals. Wire unused circuits
into boards. Scope probes and test leads lock onto
Dynagrip inset (see circle) for hands-off testing. Plastic
construction eliminates springs, pivots. Non-corrosive
nickel/silver contacts for simultaneous

low resistance connections.

PC-14, 14-pin Proto Clip, $4.50 ea.

PC-16, 16-pin Proto Clip, $4.75 ea.

Add 75¢ shipping/handling.

Order today off-the-shelf from CSC

or local distributor. Charge: BAC,
=E= Continental Specialties Corp.
Box 1942, New Haven, CT 06509 « 203/624-3103

MC, AX. Write for free catalog. Free
English/Metric Slide Rule with each

W. Coast Off.: Box 7809, S. Francisco, CA 94119-¢ 415/383-4207
Canada: Availabie thru Len Finkler Ltd., Ontario

order. Dealer inquiries invited.
Foreign orders add 15%.
CIRCLE NO. 19 ON READER SERVICE CARD 13

Patents Pending Made in USA
Prices subject to change
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. ... choose the engineering

“ex‘cellence of a Browning base
station or mobile. Its outstand-
ing depth of audio performance
lets you go beyond casual fun
to full CB enjoyment! Brown-
ing’s unique “voice dimension”
characteristics represent a skill-
ful blending of audic power
and fidelity — and are the re-
sult of aver half a century of
adhérence to exacting produc-
tion standards and time-
consuming craftsmanship. You
may spenda few more dollars
— you may even have to wait
for delivery — but if you're
serious about CB, you'll choose
Browning!

For your fre{e full cclor:

Browning Laboratories, Inc.
1269 Union Avenue
Lzconia, New Hampshire 03245

Telephone (603) 524-5454.

14 CIRCLE HD. 12 DN READER SERVICE CARD

above one of four symbols — a star, a
square, a triangle, or a circle. If either the
examiner or the subject has ESP, the
number of correct guesses will average
above that indicated by random chance (1
out of 4 or 25%). Four “D" cells are re-
quired for power. The ESP Tester (Cat. No.
72,090) comes with instructions and a
50-test experiment pad. Measures 6%" x
3%" X 2"(15.9 x 9.5 x 5.1 cm) $29.95 Extra
pads for 250 tests (Cat. No. 72,092) are
available for $3.50.
CIRCLE ND. 78 DN READER SERVICE CARD

SAE STEREO POWER AMPLIFIER

SAE is introducing its new stereo power
amplifier, the Mark XXV. The manufacturer
guarantees that the amplifier will deliver
300 W/channel, both channels driven into 8

ohms, from 10 Hz to 30 kHz. Claimed IMD is
0.05% and THD is 0.1%, from 250 mW to
rated output. Frequency response s said to
be 10 Hz to 30 kHz +0.25 dB, and S/N is 100
dB, both referenced to rated output. A
newly developed PSO (Paralleled-Series-
Output) circuit combines the inherent ad-
vantages of both parallel and series circuit
designs. The Mark XXV is equipped with
forced-air cooling, and has pushbuttons
forchannels A and B gain and output meter
sensitivity. These discrete levels are cali-
brated in dB, and the two output metersare
calibrated in both dB and watts for 8-ohm

loads. $1250.00
CIRCLE ND. 79 DN READER SERVICE CARD

KRICKET VOICE COMMUNICATIONS SPEAKER
The Model KC-35 Kricket voice communi-
cations speaker by Acoustic Fiber Sound
Systems is housed in a fiberboard enclo-
sure covered with U.S. Naugahyde,™ and
comes with a mounting bracket which al-
lows the speaker to be positioned at any
convenient angle, including mobile appli-
cations. The speaker will be of interest to
CB and ham operators, Business Band
users, and boaters.

CIRCLE ND. 80 DN READER SERVICE CARD

CARBON-FILM RESISTCR SET
Energy Electronic Product's Resistor Set
Model RS 10 contains over 2700 Va-watt,
5% carbon film resistors. Included are 170
different values from 0.51 ohms up to 5.6
megohms. The quantity of each value has
been chosen for its average frequency of
applications in electronic design. $126.00

CIRCLE ND. 81 DN READER SERVICE CARD
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New Literature

ELECTRONIC IGNITION BOOKLET

“A Revolutionin Ignition Systems,"" offered
by the Tri-Star Corp, describes the physical
operation, advantages, and disadvantages
of the conventional (Kettering), transis-
torized, and capacitive-discharge (CDI) ig-
nition systems. The illustrated publication
includes comparative data on the three
types of systems, and highlights the
company’s Tiger line of CDI modules. Also
given are the results of a laboratory test
comparing six of the most popular CDI
products. Address: Tri-Star Corporation,
Grand Junction, CO 81501.

ELECTROSTATIC SPEAKER BROCHURE

An Electrostatic Research brochure de-
scribes its new ER-139 two- and three-way
speaker systems, featuring dynamic bass
and electrostatic tweeter drivers. The
three-way system uses a dynamic mid-
range driver. In both systems, a circular
array of eight ES tweeters provides
360-degree horizontal dispersion. Energiz-
ing techniques (through either a separate
voltage supply or self-energization) is dis-
cussed. Address: Electrostatic Research
Co., Dept. P, 38 Cabot Street, Beverly, MA
01915.

3-D DISPLAY CATALOG

A new 8-page catalog is available from Op-
tical Electronics, inc., describing its
three-dimensional display system modules
for use with conventional XY CRT displays.
The catalog illustrates the various
capabilities of the 3-D system, including
the generation of monocular and binocular
images, image magnification, and various
depth cues including local field, interposi-
tion, movement parallax and perspective.
Also described are peripheral modules
such as vector generators, background
generators, and computer buffer/inter-
faces. Address: S. Day, Sales Dept., Opti-
cal Electronics, Inc., Box 11140, Tucson,
AZ 85734.

TRIPLETT TEST EQUIPMENT CATALOG

A new 16-page catalog of its line of test
equipment is available from the Triplett
Corp. The new 60-T catalog features two
new VOM's, as well as Triplett’s tempera-
ture testers, special feature testers, and
general-purpose portable units. The
catalog also contains a product selection
guide for easy comparison of the
manufacturer’s various units. Address:
Triplett Corporation, Dept. PR, Bluffton,
OH 45817.

POPULAR ELECTRONICS
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Get the news before it's news...

witha“behind-the-scenes” Scanner Radio from
e s emergoncy oo wver somimanes e s Radio Shack!

one to cover the action in your area— 11 models in all.

PRO-6 — VHF-Hi and VHF-Low - z.
Electronically scans up to 4 crystal-con- v
trolled channels on 148-174 or 30-50
MHz. Stops on each active channel until
conversation ends, then resumes scan-
ning. You don't miss a thing—it's like 4
radios in one. Lighted channel indicators,
switches for bypassing any channels,
scan/manual switch, variable volume and
squelch, tuilt-in antenna, earphone jack.
With 4 “AA" cells. Requires up

to 4 crystzls. #20-171. 11995

PRO-4A — VHF-Hi Band
Like the PRO-6, but covers VHF- 995
Hi only. #20-174

PRO-5 UHF “Metro” Band A
Same as the PRO-4A, but covers 450-47:(

YHF 1i-10 @ ®

BT

MANyAL

Enay
T2 2 4 eamemong @

- IZF = »VU[JM[ SQuELLy b

1

MHz used in many larger cities.

#20-169. 1199
Accessories Available. Plug-in antenna.|
12vDC adapter, AC adapter/battery’
charger, rechargeable batteries.

PILILE ==
S e D

=%

FREE new 1976

Radio Shack Catalog T %
k g e L A
OVER 2000 PRODUCTS VHF WEATHER
EXCLUSIVES ON EVERY PAGE | | apamysamn s
BEAUTIFUL FULL COLOR |

Stereo » Quadraphonic * Phonographs
TV Antennas ¢ Radios ¢ Citizens Band
Kits e Recorders e Tape ¢ Tools
Auto Tune-Up ¢ Electronic Parts
Test Instruments e More!

*On VHF-Hi band in over 70 lacalities

NEW PRO-16A —Super Scanner
for the ultimate at-home
or mobile listening post

164 pages of the finest In
home and hobby electronics
Respected brand names like
Realistic. Micronta. Archer

NEW FOR'76 Science Fair — and theyre

2 Coming available only at Radio With f =05 T
Shack stores and dealers Extended UHF N -~
3 SDOn'. nationwide! See what'sreally Coverage | . (D@qr?/)@@’\j
new in electronics by getting < ) oS
this catalog now ———
® Scans up to 16 crystal-controlled channels, in any combijatior, cn
g 30-50 and 148-174 MHz VHF and 450-512 MHz UHF. Like having 16
SEND FOR YOURS TODAY! radios in one! Lockout buttons and indicator lights for each channel,
FILL OUT COUPON BELOW manual selector, squelch, variable scan rate, scan-delay in/aut button,
————————————————————————— 12VDC/120 VAC operation. mobile mounting bracket. 22995
1976  Mail to Radio Shack, P. O. Box 1052. 540 Requires up to 16 crystals. U.L. listed. #20-165

Catalog Ft. Worth. Texas 76101. (Please print) Police-frequency listening may be regulated by local authorili2s

| I
| |
: I

|
| Name B Apt. No | ®
| . % T I2EALISTIC®

| )
| Sr@et ___ 0000000000000 | at ®
| | / KA4lO® Jae
lgiy | \.J
I l:]:E __Lj | Master Charge or A TANDY CORPORATION COMPANY
: State ___ __.ZtP ] a : Bank Americard at OVER 3000 STORES * 50 STATES « 7 COUNTRIES
I ) participating stores Retail prices may vary at individual stores
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Stereo Scene

WILL AUDIO GO DIGITAL?

& HAT'S happening with dig-

ital audio?” is a question
you hear from time to time. The an-
swer is that it's loping along nicely,
with groups as diverse as Bell Tele-
phone Laboratories and the British
Broadcasting Company doing serious
work on one project or another. Con-
sumers cannot yet find digital tape re-
corders awaiting them at the local hi-fi
emporium, but audio professionals
can buy digital delay lines that can do
a most effective job enhancing the
naturalness of artificial reverberation,
particularly when they are used with
more conventional studio techniques.
Digital techniques have been used to
restore the fidelity of old recordings,
and these efforts have met with un-
precedented success. And, of course,
in the area of synthesized music, digi-
tal techniques are becoming more es-
tablished every day.

Digital applications for audio are
being pursued in areas such as:
signal processing (delay, filtering,
etc.) and straight recording. Record-
ing issimpler, atleastin theory, except
that it must generally be carried outin
real time and committed to a medium
(most often magnetic tape) which has
serious storage-density limitations for
this kind of work. Signal process-
ing—or some types of it, anyway
—can proceed chunk by chunk at
the computer's leisure, and perma-
nent storage of the signal in digitized
form may not be involved at all

Earlier this year the Midwest Acous-
tics Conference, which takes place
annually in Evanston, lllinois, devoted
itself to an overview of digital audio,
presenting a number of uniquely qual-
ified speakers who explained where
we are today and what's coming next. |
went there to get a feel for the viability
of these techniques in the consumer
sphere, and | came away mildly en-
couraged. Many of the experts foresee
digital hardware making its way into
the home in the not-too-distant future.
{The exact timetable will involve mar-

16

By Ralph Hodges

keting considerations as much as
technological advances, so it isn't re-
ally worth speculating about right
now.) Probably the most attractive
product that could be offered the au-
diophile is a digital program source,
especially if it—like a digital tape
machine—could also produce digital
recordings. For the rest of this col-
umn, I'll focus on that sort of product,
because it is of demonstrated interest
and because its essential functions —
conversion from analog to digital and
back again—are basic to any digital
processor.

Music By Numbers. You are
perhaps familiar with the advantages
of digital recording. They include vir-
tualimmunity to cumulative noise, dis-
tortion, and frequency-response de-
gradation. Audible wow and fiutter
can be wiped out because the signal
itself carries with it an unambiguous

WWW.americanradiohistorv.com

timing notation, derived from a very
stable and accurate electronic clock.
This notation can drive a mechanical
servo system that regulates the rate at
which the recording is scanned (a
simple servo-controlled capstan mo-
tor on a tape machine, for example).
Another scheme might use a matrix of
memory locations that “hold” data
until they are scanned electronically
to regenerate the digitized signatl.
Digital comes by these benefits be-
cause it substitutes a numerical code
for the thing itself, unlike our
present-day analog recordings (discs
and tapes) which really are the musi-
cal performance in a sense, frozen in
time for our convenience. To con-
struct a rough analogy: any oil paint-
ing would not fare too well if preserved
for posterity by means of photocopies,
whereas an instruction sheet for a
paint-by-number kit, even if rendered
just barely decipherable, would give
rise to the same end product as an
undamaged copy. Of course, few
paint-by-number kits would fool any-
one into believing he was in the pres-
ence of a Rembrandt origtnal. But if
the instructions were detailed
enough—one hundred items per
square centimeter of canvas, say—the
unaided eye might very well find the
reproduction indistinguishable from
the original. This is the goal of a prac-
tical digital recording system: to pro-
vide adequate instructions for an au-

POPULAR ELECTRONICS
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ONE-TIME OFFER
TO READERS OF
POPULAR
ELECTRONICS
ONLY
SAVE *15

Regular Price $49.95

Designing the Sinclair Scientific
was no small feat of engineering.
But you don’t have tobe an engi-
neer to assemble it with our kit.
Now you can put together the
world’s thinnest, lightest scientific
calculator from eight groups
of components, using only a
soldering iron and a pair of cutters.
(Complete instructions are
included, of course. And our
Service Department will help you
with any questions that come up.)
For an incredible SPECIAL
PRICE OF ONLY $34.95 (offer
expires September 15, 1975), look
what the Sinclair Scientific can do:

sin and arcsin

cos and arccos

tan and arctan

automatic squaring

automatic doubling

log and antilog (base 10)
giving quick access to
x¥ (including square
and other roots)

four basic arithmetic
functions

plus scientific notation

. (109 1o 10+9),

To be a really valuable tool, a
scientific calculator must provide
all of the above.

A calculator without scientific
notation severly limits the size of
numbers with which you can work
easily. And scientific notation with-
out transcendental function is
little more than window dressing
on an arithmetic calculater.

Less than 3/ -inch thin and
33/ -ounces light, the British-made
Sinclair Scientific isn’t just
portable. It’s pocketable.

ONE-YEAR GUARANTEE

All parts are tested before ship-
ment—and we’ll replace, FREE
OF CHARGE, any defective part
in any correctly assembled calcu-
lator for a full year from date of
purchase (labor not included).

AUGUST 1975

What does it taketo

build the world’s smallest

scientific calculator?

About three hours. And only $34.95

AVAILABLE ASSEMBLED TOO
The Sinclair Scientific calculator

is available in completely assem-
bled form if you prefer. The
SPECIAL LOW PRICE is only
$49.95—fully guaranteed. Defec-
tive calculators will be repaired or
replaced within one year from date
of purchase, FREE OF CHARGE
(batteries not included).

actual size

Kit Components
Coil Case mouldings, with
LSI chip buttons, windows

and light-up display
in position
Soft carrying wallet
Comprehensive
instructions
Assembly time is
about 3 hours.

Interface chips

Printed circuit board

Keyboard panel

Electronic components
pack

Batteries, battery
assembly and on/off

switch
Specifications
Functions: Exponent:
4 arithmetic 200-decade range,

from 10—99 to 10+9°
Logic:

Reverse Polish, with

post-fixed operators
Power Source:

Battery operated with

4 AAA batteries
Size: 438" high;

2" wide; ' 16" thick
Weight: 3% oz.

2 logarithmic

6 trigonometric
Keyboard:

18 key format with

4“triple-action”

function keys
Display:

5-digit mantissa

2-digit exponent

(both signable)

CHARGE YOUR ORDER TO YOUR

AMERICAN EXPRESS, !
BANKAMERICARD, bz
MASTER CHARGE OR .

DINERS CLUB ACCOUNT

r----------

CONSUMER SERVICE DIVISION,

B56529 -0 | l 595 Broadway, New York, N.Y. 10012 I
' l Please send the following: ]
J OJ Scientific Calculator Kit(s)
| I @ $31.95 plus 52.00 ea. postage, |
i l handling & insurance l
) Scientific Calculater(s)
| Assembled @ $49.95 plus $3.50 |
trad  57-2958° l ea. postage, handling & insurance I
: - n10  2-30259 Residents of Calif., Colo., Fla., IIl,,
slh‘;la'_ e 2:71828 l Mich., Mo., N.Y. State, D.C. and l
if Tex., add applicable sales tax.
I OEnclosedis$___ .. (Offernot |
valid outside U.S.A.)
I ocHARGE: |
l J American Express l
[J BankAmericavd
| [J Master Charge l
7] Diners Club
l Account # l
l Exp. Date_ |
| Master Charge |
Interbank #
l (4 nunmbers above your nanie) |
| Signature l
l Print Name I
l Address_ e l
City
| State Zip o |
PE-85
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Bell & Howell Schools invites you to

BREAKINTO 4
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Pick up new professional
skills in this exciting

field as you build

Bell & Howell’s new
quadraphonic audio center.
It’s the very first
learn-at-home program

of its kind!

You've probably heard a lot about
4-channel sound by now. It’s the most
talked about and impressive technical
advancement in sound in years. Sepa-
rately recorded channels literally wrap a
room in sound for a totally new listening
experience.

And the excitement doesn’t stop
there. Thanks to Bell & Howell Schools’
brand new learning program, now you
can explore quad sound for yourself—
from the inside out—and master the
technology behind this important
advancement right in your own home!

It’s your opportunity to break away
from the everyday routine and learn
new occupational skills that could lead
you in exciting new directions. Mail the
attached card, postage free, to get the
facts today!

Take hold of opportunity with
both hands now!

The world around you is changing
every day. Forging ahead. The man who
keeps pace is the man who continues to
learn and grow. He's in the mainstream
of life. Interested in what’s going on.
And he’s much more interesting, too.

Bell & Howell Schools’ new 4-channel
audio program was designed to help
you learn and grow. To put you in the
mainstream of audio electronics tech-
nology. Where you can delve into
fascinating electronics principles. Solve
challenging problems and get actual
hands-on, build-it-yourself experience.

And where you can acquire a sense of
satisfaction and accomplishment you

may not currently be getting.

Completely different from the typical
kind of school you grew up with.
Learning all about quad sound with

Bell & Howell Schools is a lot more

interesting and convenient than “school”

used to be. First of all, we know you
can'’t afford to quit your job. So we set
up a program that lets you work at home
in your spare time.

There are no classes to attend. No dry
lectures to sit through. Everything
comes to you in the mail. Lesson by
lesson. Exciting package after package.
And you work at a flexible pace in the
relaxed atmosphere of your workshop—
or wherever your favorite spot may be.

Sure, books are important.
But they’re only the beginning.

With this fascinating learn-at-home
program, you do a lot more than just
read about electronics. You’ll conduct
dozens of experiments . . . build your
own laboratory equipment for testing
out electronics principles . . . and also as
part of this program you put together a
4-channel amplifier and FM/FM stereo
tuner as you delve into advanced audio
technology.

B st o Hewtu Besans

We try to make learning so interesting ‘

you look forward to receiving each new
lesson. And enthusiastically dive into
each new project we send you.

wWww.americanradiohistorv.com

We’ll start you off on the right foot.
You may be thinking, “I don’t have
any training in electronics . . . I might be

getting in over my head.”

Well, you can stop worrying about
that. You don’t need previous experi-
ence. You'll begin with the basics and
acquire a thorough understanding of the
fundamentals before moving on.

And remember, it’s not just reading.
With your very first lesson you get our
LAB STARTER KIT, consisting of a
simple voltmeter and electronics “bread-
board” you can experiment with
right away.

Of course, if you're already into
electronics, you might be thinking,

“I already know the basics . . . I want to
get into the advanced stuff right away!”

For you there’s an advanced standing
program that lets you skip the begin-
ning lessons.

Next you build the exclusive
Electro-Lab® electronics
training system.

Once you’ve mastered the basics,
we'll send you everything you need to
put together these three important test-
ing instruments:

The design console. You use it to set
up and examine various kinds of cir-
cuits. It’s completely modular . . . no
soldering!

The digital multimeter. Use it to
measure voltage, current and resistance.
Displays data accurately in big, clear
numbers—just like on a digital clock.

The solid-state “triggered-sweep”
oscillescope. Use it to analyze modern,

POPULAR ELECTRONICS
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HANNEL AUDIO!

state-of-the-art integrated circuits.
Triggered-sweep feature locks in signals
for easier observation.

These three superb testing instru-
ments are the basis of your own home
electronics laboratory. You’ll use them
throughout the program as you move
irto more advanced electronics prin-
ciples and work into audio technology.

Bell & Howell’s high performance
4-channel audio center you actually
build and experiment with yourself!

You need practical experience with
high caliber ejquipment to develop pro-
fessional skills and understand the ins
and outs of today’s audio technclogy.

So we came up with a system that
Bell & Howell is proud to have its
name on:

First, there’s the sophisticated out-
standing 4-channel amplifier
with SQ fulldogic decoding
amd front to back separation.

AUGUST 1975

35 watts per channel—-Min. RMS into 8 ohms
at less than 0.25% total harmonic distortion from
20-20.000 Hz, all channels fully driven.

As you build and experiment with this
remarkable piece of equipment, you'll
learn about matrix 4-channel and
discrete—including CD-4 when proc-
essed through an external demodulator.

And with it you’ll have the advanced
circuitry you need to get into signal
tracing low level circuits . . . trouble-
shooting high power amplifier stages . . .
and checking the operation of tone
control circuits.

Next, the advanced FM-FM stereo
tuner. As you build this superb stereo
tuner, you’ll come to fully understand
how the advanced, *“‘state-of-the-art”
features lead to such high performance.
You'il learn about all solid-state con-
struction, FET front end for superior
sensitivity, crystal 1F filters for wide
bandwidth and the superior multiplex
circuit that produces such excellent,
stereo separation.

A wealth of knowledge in
digestible chunks.

O.K.! So now you might be thinking,
“It sounds really interesting . . . but kind
of complicated.” And you’re right.

But that is why we use the “hands on”
teaching approach.

We’ve taken all the material and
broken it down into short, simple-to-
grasp lessons, so you can master one
thing at a time before moving on. And
we take you through it step by step.
From the basics to advanced theory to
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applied audio technology. So you
actually have an easier time with it.

Special learning opportunities give
you extra help and attention.

In case you do run into a problem or
two, we're ready to give you more help
and personal attention than you’d expect
from most learn-at-home programs.

For example, many home study
schools ask you to mail in your ques-
tions. Bell & Howell Schools gives you
a toll-free number to call for answers
you need right away.

Few home study schools offer per-
sonal contact with instructors. Bell &
Howell Schools organizes “help ses-
sions” in 50 major cities at various times
during the year—where you can discuss
problems with fellow students and
instructors in person.

And when you’re done, youw’ll know
alot more than just 4-channel sound!

You’'ll have covered the complete
spectrum of e<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>