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The 40-channel Cobra 29XILR From
the sleek brushed chrome face to the matte
black housing, it's a beauty. But its beauty
is more than skin deep. Because inside, this
CB has the guts to pack a powerful punch.

The illuminated 3-in-1 meter tells you
exactly how much power youre pushing
out. And pulling in. It also measures the
systemn's efficiency with an SWR check. In
short, this Cobra's meter lets you keep an
eye on your ears.

The Digital Channel Selector shows you
the channel you're on inlarge LED
numerals that can be read clearly in any
light. There's also switchable noise
blanking to reject short-pulse noise other
systems can't block. The built-in power of
DynaMike Plus. Automatic noise limiting

and Delta Tuning for clearer reception.

And the added protection of Cobra's
nationwide network of Authorized Service
Centers with factory-trained technicians
to help you with installation, service and
advice.

The Cobra 29XLR. It has 40 channels.
And it has what it takes to improve
communications by punching through
loud and clear on every one of them.
That's the beauty of it. )

Cobra

Punches through loud and clear.
Cobra Communications Products
DYNASCAN CORPORATION

6460 W Cortland St., Chicago, lllinois 60635

Wnite for color brochure
EXPORTERS: Empire + Plainview, NY » CANADA: Atlas Flectrorucs * Toronto
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Both of these new books get down to
basics — present clear, readable dis-
cussions. Loaded with examples,

references, graphs, tables. Also,
data sheets, bibliography and ap-
pendices. You're encouragedtolearn
—and apply your knowledge to
practical situations.
Software Design for Microprocessors.
Helps you understand the hard-
ware/software relationship of micro-
processors. A convenient, stand-
alone text, suitable for both first-
time users of microprocessors and
the technically advanced.
Beginning chapters deal with
basic terms, basic machine archi-
tecture, instructions and address-
ing. Successive chapters treat the
process of generating software, de-
fining required support and docu-
mentation, and designing a simple
machine to progran a problem. Sam-
ple problems at the conclusion allow
you to apply your new knowledge.

* Suggested retail price; subject to change
without natice

« 1976 Texas Instruments Incorporated

Whether youre a
seasoned practitioner
or astriving beginner...

Here are the
fundamentals.

Basic Electricity and DC Circuits.
A self-teaching course designed to
enable you to predict and control the
behavior of most basic and complex
DC circuits. Each lesson begins with
a listing of objectives — what new
skills and knowledge you should
have upon successful completion.
The text within each chapter is ar-
ranged so that you progress at your
own pace, with answers to common-
ly asked questions presented at key
points.

Examples show you how touse the
principles of basic DC electricity as

Texas Instruments Learning Center,

Mail checks and money orders to: P 0. Box 3640, M/S 84,
Daltas. Texas 75285. Postage paid. Add state and local taxes
where applicabie t

!
|
|
|
! Mail company purchase orders to: P.O Box 5012, M/S 84,
Dallas. Texas 75222, Postage and taxes will be added to

{ o your nveoice.

|

|

[}

Please send me___copies of (LCB 1891) Sottware Design for
Micropracessors at $12 95° per copy. ——copes of Basic
Electricity and DC Circuits at $19.95° per copy.

Software Design
for Microprocessors.
378 pages

only $12.95.*

Basic Electricity and DC
Circuits. 1,016 pages

only $19.95.*

they are taught. You'll analyze basic
DC circuit schematics and find your-
self experimenting with your own
designs. Plus, a quiz included at the
end of each lesson allows you to
gauge your progress.

If vou're a hobbyist, student,or
simply interested in broadening
vour knowledge of electronics, these
books are must ad-
ditions to your library.
Use the coupon below
to order your copies
today.

o]

I enclose . check 1 money order for $

Name

Address

|
|
|
1
|
|
|
City State Zip |
1Al states except AK. DE, HI. MT, NH. OR. |

-]

TExAs INSTRUMENTS

INCORPORATED
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THE CATS
0 CATCH.

‘ “Roar Power” puts these new 40-channel CB’s from
\ Pearce-Simpson out in front. The Lion 40™ and Tiger 40™. Built

4

X -;. «’ with all the power and prestige you'll ever need in the CB jungle.
$ As well as some advanced Pearce-Simpson features that command
S NS : real attention. Like HetroLock™, for zeroing m on the right

frequency. Receiv-O-Slide™ tuning for the best reception
and superior adjustment of signals (even from “off-freq. ”sets).
And the Lion’s bold new LED digital read-out.
Both sets are backed by Pearce-Simpson’s over quarter-
century of experience in personal two-way communi-
cations. And both are available right now. So stop by
your Pearce-Simpson dealer tcday. He'll be glad to
help you make the big cats roar.
For further information, write Pearce-Simpson,
4701 NW. 77th Ave., Miami, FL 33166. In Canada,
Scotcomm Radio, Inc., 4643 Levesque Blvd.,
Chomesday, Laval,
Quebec.

"~

PEARCE-SIMPSO

DIVISION OF GLADDING CORPORATION s
THE CB RADIO - MARINE RADIO - ANTENNA PEGPLE.
CIRCLE NO. 47 ON FREE INFORMATION CARD POPULAR ELECTRONICS
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 Editorial

THE CB CROSSOVER POINT

[ felt the pulse of the CB industry this past February at the second annual
Personal Communications 2-Way Radio Show, where some 380 manufacturers
exhibited their newest CB transceivers, antennas and accessories. It was strong,
though beating a little slower than in the recent past. Clearly, the crossover sales
point from 23-channel CB transceivers to 40-channel units had not yet been
reached in February, although indications are that it will have happened by the
time you read this.

A transition period is, of course, a natural state of events, especially when the
old and the new are running side by side, with the former sold at spectacular
discounts. What we were watching at the PC-77 trade show was “tomorrow,” while
“today” was having its last hurrah in the marketplace. Making my way through the
exhibit hall, | became aware of a few 40-channel misconceptions shared by some
dealers and distributors—and perhaps passed on to their customers. Two of them
were: 40-channel CB transceivers only produce two watts of r-f output power and
they exhibit inferior modulation. Both are fallacious, of course!

Now, really, there is simply no reason why, given good design, expanding a
band of frequencies a paltry 150 kHz should influence r-f power output or
modulation capability. Sure, a warmed-over 23-channel design that exhibited poor
automatic modulation limiting to begin with won't be able to hack it, though passing
FCC type-acceptance tests. (These are actually being performed now. The “good
old days” of passing tests by submitting paper results to the FCC are over,
thankfully). However, we've tested enough new 40-channel rigs to verify that they
can provide as much r-f carrier output power and modulation throughout the new,
expanded band as the 23's. Moreover, the new rigs are decidedly less prone to
overmodulate owing to improved modulation limiters. This means fewer cases of
voice distortion and, more important, less splatter to interfere with adjacent
channel communication.

Interestingly, the foregoing points were emphasized by a major CB radio
manufacturer at a Show press meeting. Furthermore, a spokeman analyzed the
signal strength required at the receiver for a standard 10-dB signal-to-noise ratio in
a typical urban environment to illuminate another advantage for 40-channel rigs.
Assuming a typical receiver sensitivity of 0.5 microvolts for 10-dB (S + N)/N, about
14.5 microvolts of additional signal strength is required for the current 23 channels
to make the standard due to interference from on-channel users; 15 microvolts
more at tho receiver is needed to combat adjacent-channel interference, for a total
of 30 microvolts. In contrast, the upper new channels require only a total of 1.5
microvolts to receive an intelligible communication, the manufacturer estimated.

As a consequence of the above, the communication range with the upper new
channels is estimated to be four times that of the lower 23 channels (30
microvolts/1.5 microvolts = 20 times = 26 dB). Typical area coverage on the new
channels (actually, 80% of the upper new ones, since some are still within splatter
distance of the original 23) would, therefore, be enlarged about 16 times.

For CB'ers trying to get through during rush-hour traffic, the upper 17'son a
40-channel AM rig might be considered to simulate the effectiveness of single
sideband on one of the less popular lower 23 channels. So, though 23-channel
transceivers are tremendous bargains (and hard to resist), right now, 40 channels
is the way to go to fully appreciate the utility of the citizens band.

POPULAR ELECTRONICS
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OneCall.

Your Mallory distributor’s
gotthemall.

Take the search and wait out of your
electronic parts finding.

Go straight to your Mallory distributor,
by phone or in person.

Get to know the convenience and econ-
omy of simplified single-source buying. To

Mallory-Richco

fasteninw

Sonalert®
Audible Signals

PTC semi-
conductors

Computer-
grade
capacitors

AC motor
start/run

capacitors Controls

and switches

deliver exactly what you want in parts,
quality, and quantity. Immediately from
stock on hand, or in most cases within 24
hours from the factory.

Your Mallory distributor goes all out for
his Number 1 VIP . .. you. Get in touch with
him soon. Mallory Distributor Products
Company, a division of P. R. Mallory & Co.
Inc., Box 1284, Indianapolis, Indiana 46206.
(317) 856-3731.

Aluminum and tantalum
electrolytic capacitors

Recording tapes

MIALLOR

Capacitors * Controls « Fastening Devices » Resistors * Security Products * Semiconductors « Solderless Terminals ° Switches
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Letters

ABOUT PC ARTWORK

| recently tried, for the first time, GC Elec-
tronics’ new Lift-It direct-art pc kit and have a
few questions | hope you will answer. First, if |

attempted to use the Lift-It master to directly
expose positive-resist-treated pc blanks,
would it work? | fear that the black ink will not
have the density required to block out light.
Secondly, if the Lift-it artwork would work,
what are chances for POPULAR ELECTRONICS
to print the pc etching and drilling guides as
negative artwork so that one-timers like me
could use commonly available negative resist
without having to reverse the exposure
mask? —Warren D. White, Berkeley, CA.

We have used the Lift-It artwork directly to
expose presensitized pc blanks with a high
degree of success. During our experience,
we have not had one instance where the ink
was not dense enough to exclude light. (For
detailed information about the Lift-it kit and

About damping,
bi-amping and the
Crown DC-300A

Because of inertia, speaker trans-
ducers over-react to amplifier signals.
This can be minimized by speaker
design, but it can’t be eliminated en-
tirely. In the process, the transducers
feed spurious signals back into the
signal processing units.

A good amplifier is designed to
control excessive transducer excur-
sions by reducing — and absorbing —
the unwanted signals generated by
such excursions. It's part of a process
audio engineers call damping. The
Crown DC-300A power amplifier, in
addition to its other well-known speci-
fications, has a damping factor of
700, which means it should easily
control speaker excursions. (A rating
of 400 is considered good.)

But in a standard hi-fi stereo sys-
tem, the DC-300A can't do all the
damping it was designed for. The
sound is a little muddier than it should
be.

Why? Because the speaker cross-
overs — with their own impedance —
get in the way. The amp is not directly

hooked up to the transducers.

Solution? Move the crossovers
back between amp and pre-amp. Add
another DC-300A and bi-amp the
speakers.

The DC-300A now damps exces-
sive transducer excursions efficiently.
Which can mean crisper, cleaner
sound.

Each transducer now has 155
watts of power available to drive it,
and is limited only by its own charac-
teristics. Which can mean more sound
pressure.

There can also be less distortion,
since harmonics of low-frequency dis-
tortion cannot feed to high-frequency
transducers through the crossover.

Are you interested in how to use
all the power and performance of a
Crown DC-300A amplifier? Write.
we'll send you information about the
Crown VFX-2A, a two-channel varia-
ble-frequency crossover that makes
bi-amping easy. Plus reprints of some
articles that may help you decide if
bi-amping is for you.

Crown VFX-2A

o

cCrown & vexaea

=) Crown

Box 1000, Elkhart IN 46514
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another direct-art kit from Datak, see the fea-
ture article in this issue.)

As for printing our pc etching and drilling
guides as negative artwork, we have an-
ticipated you. As you can see, beginning in
this issue, our pc artwork is now printed in the
negative format. We have taken this step be-
cause a recent survey revealed that almost
all spray-on photoresist available to the hob-
byist is the negative variety (although GC
Electronics does sell a positive photo-resist).
By printing our pc artwork in negative format,
readers can save at least one step in the
board fabrication process.

CONSTANT VERSUS VARIABLE

= | believe that the explanation of dual-slope

| analog-to-digital conversion on page 37 of
the "Multimeters For Electronics” story (Feb-
ruary 1977) is incorrect. The T, to T, time pe-
riod is a constant—a specific number of oscil-
lator pulses—not a variable as stated in the
text. —David E. Purdy, Philadelphia, PA
You're correct. It's the T, to T, time that's
the variable.

| SIMPLE TO SIMPLER

|  The SCR trigger circuit for possible use in
| protecting CB and other electronic equipment
| in automobiles shown in the January 1977
CB Scene can be further simplified when ap-
| plied to CB transceivers. This is particularly
true in the case where the rig has a three-
prong plug for the 12-volt line and one of the
’ prongs is not used. tn my circuit (see below),

| 4

&— TO HORN OR.
| RE LAY WIRE

L
1T

1
70 B ok TAPE

PLAYLER GRAUUNOED
' PIN

TO CAR GROUNO

note the elimination of the relay. Wire #3
goes to the unused prong of the plug, while
| the unused contact in the mating female con-
nector goes to ground. Removal of the power
cable or physical removal of the CB rig or
tape recorder from the vehicle will trigger the
vehicle's horn. From actual experience, | can
attest that the circuit has paid for itself in val-
ue of equipment protected. —Robert B.
McKinley, Jr., Tinton Falls, NJ.

AMPLIFIER DIAGRAMS SWITCHED

In my article “Classes of Audio Amplitiers”
(March 1977), the diagrams for Figs. 5 and 6
have been interchanged. The captions are
correct.—Len Feldman.

SILENCER PC BOARDS AVAILABLE
Although no source was given for pc
boards in my article “Build a Silencer” (March
1977, p 57), they are available from me at the
following address: Ronald Miles, Rte. 1, Box
| 190, Rustburg, VA 24588. Price is $4.60 per
| board. Virginia residents, add 4% sales tax.

POPULAR ELECTRONICS
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Almost half of the successful TV servicemen have
home study training and with them, it's NRI 2 to 1.
It's a fact! Among men actually making their living repairing
TV and audio equipment, more have taken training from NRI
than any other home study school. More than twice as many!

8 POPULAR ELECTRONICS
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A national survey*, performed
by an independent research
organization, showed that the
pros named NRI most often as
a recommended school and as
the first choice by far among
those who had taken home
study courses from any school.
Why? Perhaps NRI's 62-year
record with over a million
students . . . the solid training
and value built into every NRI
course . . . and the designed-for-
learning equipment originated
by NRI provide the answer. But
send for your free NRI catalog
and decide for yourself.

Two Famous Educators...
NRI and McGraw-Hill.
NRI is a part of McGraw-Hill,
world’s largest publishers of
educational material. Together,
they give you the kind of train-
ing that’s geared for success . . .
practical know-how aimed at
giving you a real shot at a better
job or a business of your own.
You learn at home at your con-
venience, with ‘‘bite-size”
lessons that ease learning and
speed comprehension. Kits
designed to give you practical
bench experience also become
first-class professional instru-
ments you’'ll use in your work.

MAY 1977

25” Diagonal Color TV...
And 4-channel
Quadraphonic Stereo.

As a part of NRI's Master
Course in color TV/Audio serv-
icing, you build a 25" diagonal
solid state color TV with
console cabinet. As you
build it, you perform
stage-by-stage experi-
ments designed to give
you actual bench exper-
ience. And you get a
Quadraphonic system
with 4 speakers. NRI's
instru-
ments are
a cut
above the
average,
| including
a transistor-
ized volt ohm-
meter, triggered
sweep 5’ oscilloscope, CMOS
digital frequency counter and
digital integrated circuit color
TV pattern generator. They're
top professional quality, designed
to give you years of reliable serv-
ice. You can pay hundreds of
dollars more for a similar course
and not get a nickel's worth
extra in training and equipment.

A NRI SCHOOLS
/

",
-

www americanradiohistorv com

Widest Choice of
Courses and Careers.

NRI doesn’t stop with just one
course in TV/Audio servicing.
You can pick from five differ-
ent courses (including an
advanced color course for prac-
ticing technicians) so you can
fit your training to your needs
and your budget. Or, you can
go into Computer Technology,
learning on a real, digital com-
puter you build yourself. Com-
munications with your own 400
channel digitally-synthesized
VHF transceiver. Aircraft or
Marine Electronics. CB, Mobile
Radio, and more.

Free Catalog...
No Salesman Will Call.

Send the postage-paid card for
our free color catalog showing
details on all NRI electronics
courses. Lesson plans, equip-
ment, and career opportunities
are fully described. Check card
for information on G.I. benefits.
No obligation, no salesman will
call. Mail today and see for
yourself why the pros select
NRI two to one!

If card is missing, write,

*Summary of survey results upon request.

McGraw-Hill Continuing Education Center
5 3939 Wisconsin Avenue,

‘.‘n . Washington, D.C. 20016

|
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New Products

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

PRESIDENT 40-CHANNEL CB TRANSCEIVER
The “Zachary T" 40-channel CB AM base-
station transceiver from President Electronics
features a new automatic speech compres-
sion circuit and a PLL in the frequency syn-
thesizing system. The compressor is de-
signed to provide consistent high-level modu-
lation, while the PLL circuit is said to provide

better on-frequency response than is possi-
ble with a conventional synthesizer. Selectiv-
ity is rated at —65 dB. Controls include vol-
ume, r-f and mike gain, anl (with manual
override) and PA/CB switches. Also on the
front panel is an S/r-f meter. Back-panel
jacks provide for both ac and dc power input,
antenna connection, and hookup of PA and
extemal speakers. The earphone and mike
jacks are up front. The transceiver also fea-
tures a LED numeric channel display.
$249.95.
CRCLE NO. 92 ON FREE (NFORMATION CARD

SANSUI HIGH-POWER STEREO RECEIVER
Sansui's high-power Model 9090DB AM/
stereo FM receiver is rated at 125 watts /
channel (8 ohms) minimum rms at no more
than 0.1% THD. The power amplifier is direct-
coupled throughout, with fully complementary
parallel push-pull OCL circuitry. Twin power
meters provide convenient output power
monitoring. Built in is a Dolby noise reduction
system that can be used for both encoding
and decoding for full flexibility. The tuner sec-
tion features a PLL IC multiplex demodulator

12

that provides improved stereo separation on
FM. FM sensitivity is rated at 9.8 dBf (1.7 uV)
and capture ratio and altermate-channel se-
lectivity are rated at 1.5 and 85 dB, respec-
tively. A front-panel microphone jack, with its
own level control, permits mixing any select-
ed source with the microphone signal for use
in PA systems. $750.
CIRCLE NO. 93 ON FREE INFORMATION CARD

C1BCO CB PERFORMANCE MONITOR

A constant CB performance indicator that
features light-emitting diodes for easy moni-
toring of SWR and transmitter output power is
available from CiBco Division of Southwest
Factories, Inc. The Model CPi Il in-line moni-
tor employs a green LED that indicates trans-

o Lant
[

i o

mission output of 3.5 watts or more. A red
LED comes on when reflected power ex-
ceeds a 1.8:1 SWR. (The red LED doubles as
a speech modulation indicator.) Indications
are produced automatically by pressing the
microphone switch. In case of trouble, the red
LED flashes an immediate warning. Hence,
shorting or theft of the antenna is immediately
evident, preventing damage to the output
transistors in a CB transmitter. The monitor
comes with a PL259 connector for easy in-
stallation between transceiver and antenna.
$19.95. Address: CiBco Div., Southwest Fac-
tories, Inc., 3801 Willow Springs, Oklahoma
City, OK 73112,

MICRO-ACOUSTICS PHONO CARTRIDGE

The Model 282-e stereo phono cartridge from
Micro-Acoustics has a unique design that is
said to enable it to track warped records 25%
better than competitive cartridges. it is also
said to be immune to the effects of cable ca-

pacitance and not to be tonearm sensitive.
The cartridge is fitted with a 0.002 x 0.007
mil elliptical diamond stylus. Frequency re-
sponse is rated at 5 to 20,000 Hz +2 dB,
tracking force range at 0.75 to 1.5 grams,
separation at nominally 25 dB at 1000 Hz (15
dB at 10,000 Hz), and output voltage at 3.5
mV/channel at 5 cm/s peak recorded veloc-
ity. Load requirements are not critical and can

www.americanradiohistorv.com

be anywhere in the range from 10,000 to
100,000 ohms. Similarly, cable capacity is
not critical at 100 to 1500 pF.

CRCLE NO. 94 ON FREE INFORMATION CARD

AMI MICROCOMPUTER KIT

American Microsystems, Inc., is offering its
S$6800 WP in kit form for computer hobbyists.
The top-of-the-line Model EVK 200 kit con-
tains all necessary components for complete
construction, including a preprogrammed
ROM for system monitor and general soft-
ware utilities. Only a power supply and suit-
able 1/O devices are required for operation.
Level-control circuitry, baud-rate generation
(50 to 9600 baud), and adjustability are built
into the basic board. The CPU is the AMI
S$6800 eight-bit chip, with an instruction exe-
cution of 2 us and memory access time of
575 ns. The system provides four available
interrupt vectors and three types of DMA. A
1-MHz clock provides a 100-us and 1-ms tim-
er. Also on-board are the 1/0 interfaces and
an EPROM programmer (EPROM device in-
cluded). $495. (Aiso available fully assem-
bled as Model EVK 300 for $765.)

CIRCLE NO. 95 ON FREE INFORMATION CARD

AVR LOGIC PROBE
The Catch-A-Pulse logic probe from AVR is
compatible with RTL, DTL, TTL, CMOS,
MOS, and with microprocessors using 3.5-V
to 15-V power supplies. Thresholds are auto-
matically programmed for muilti-logic-family
operation. The memory circuit for single or

muiti-pulse detection resets automatically.
LED's indicate high and low levels, open-cir-
cuit logic, and pulses. Designed for carrying
in a shirt poscket, the probe has a protective
cap for the top, and a removable coiled cord.
$24.95.

CIRCLE NO. 96 ON FREE INFORMATION CARD

KOSS ELECTROSTATIC STEREOPHONES

The Model ESP/10 electrostatic stereo head-
phones made by Koss plug into an electro-
static energizer unit that can be operated on
as little as 25 watts of continuous power per
channel. The energizer, which accommo-
dates two sets of headphones, has semi-

POPULAR ELECTRONICS
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Our 6800 computer system repre-
sents the best value available today,

with no sacrifice in performance.

I would like to explain why this is
true. The most basic reason is that
the 6800 is a simpler, more elegant
machine. The 6800 architecture is
memory oriented rather than bus
oriented as are the older 8008, 8080
and Z-80 type processors. This is an
important difference. It results in a
computer that is far easier to program
on the more basic machine language
and assembly language levels. It also
results in a far simpler bus structure.
The 6800 uses the SS-50 bus which
has only half the connections needed
in the old S-100 {(IMSAI/MITS) bus
system. If you don’t think this makes
adifference, take a look at the mother
boards used in both systems—com-
pare them. The SS-50 system has
wide, low impedance 0.1 lines with
good heavy, easily replaced Molex
connectors. The S-100 bus, on the
other hand,has a very fine hair-like
lines that must be small enough to
pass between pins on a 100 contact
edge connector. I'll give you one
guess which is the most reliable and
noise free. As for cost—well any of

R

swlR 6800 hdty
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you who have purchased extra con-
nectorsfor your $-100 machines know
what kind of money this can run
into. The 6800 is supplied with all
mother board connectors. No extras,
or options iike
nectors for the mother board are
needed in our 6800 system.

The 6800 is not beautiful, but “Oh
Boy” is it
black box is strong and it has an
annodized finish. This is the hardest,
toughest finish you can put on alu-
minum. Most others use paint, or
other less expensive finishes. The
6800 does not have a pretty front
panel with lights and multicolor swit-
ches. This is because the lights and
switches are not only expensive, and

memory, or con-

functional. That plain

unnecessary, but also a great big pain
to use. We don’t crank up the 6800;
we use an electric starter—a monitor
ROM called Mikbug. He automatical-
ly does all the loading for you with-
out any time wasting switch flopping.
So in the 6800 system you don't buy
something expensive (the console)
that you will probably want to stop
using as soon as you can get your
hands on a PROM board and a good

That's another thing. Mikbug® is a
standard Motorola part. It is used in
many systems and supported by the
Motorola software library in addition
to our own extensive collection of
programs. It is not an orphan like
many monitor systems that are uni-
que to the manufacturer using them
and which can only run software pro-
vided by that manufacturer. Check
the program articles in Byte, Interface
and Kilobaud. You will find that al-
most all 6800 programs are written
for systems using a Mikbug® monitor.
Guess how useful these are if you
have some off-brand monitor in your
computer.

The 6800 will never win any beauty
prizes. It is like the Model “'T" and
the DC-3 not pretty, but beautiful
in function. It is simple, easy to use
and maintain and does its joh in
the most reliable and economical way
possible. What more could you want?
Mikbug ® s a registered trademark
of Motorola Inc.

Suil¥ 5800

Computer System

with serial interface and 4,096 words
monitor. of memory . . .. ..., ... .. $395.00
o e e

[J Enclosed is $395 for my SwTPC Computer Kit [(] Send Data

] or BAC #

] or MC Ex Date

NAME

ADDRESS -

CITY STATE Z\P

Southwest Technical Products Corp., Box 32040, San Antonio, Texas 78284

MAY 1977

CIRCLE NO 60 ON FREE INFORMATION CARD
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EICO’s 30 Years Experi_ence
Assures More Electronics Value
For Your Money!

TEST INSTRUMENTS

R % t

RIS
SNEW!

EICO 388 COLOR BAR GENERATOR

Pocket-size. battery operated with LED Indi-
cator. MOS LS| IC provides 9 digitally con
trolled. stable patterns. Crystal controlled

chroma and timing oscillators. Simply con-
nects to TV's VHF antenna terminals.
Wired $89.95

EICO 390 FUNCTION/SWEEP GENERATOR
Outstanding features include: Sine, Square,
Triangle Waveforms; 2 Hz to 200 KHz fre-
guency range. Linear and Log Sweep; Cal
ibrated attenuator, VCO for External Frequency
Control; BNC Front Panel Output.

Wired $169.95

EICO 700 CB FREQUENCY COUNTER
Compact in-line mobile frequency counter for

the serious CB'er/Hobbyist.
matically on transmit. 10 Hz to 30 MHz

Operates auto-
$99.95

EICO LR-3 “LONG RANGER” INLINE
PREAMP

Bring in those distant/weak signals. Boosts
receiver sensitivity up to 20 db. Automatic
transmit/receive switching $29.95

EfCO CM-2 “CHANNEL MONITOR"”
AUTO-SWITCH

Automatically silences car radio when CB call
is received/transmitted $29.95

" EICOCRAFT"IC KITS

EC-5000

SCA
ADAPTOR KiT
ONLY $12.95

Convert your FM radio or receiver to pick up
the official FCC-licensed background music
service (SCA). IC decoder/adaptor permits
hearing uninterrupted. commercial-free music
broadcast by many FM stations (For personal,
non-commercial use only}

IC PROJECT KITS NOW AVAILABLE
FC-5100 ESP Tester S10.95

EC-5200 ‘“‘Decision Maker'* 59.95
EC-5400 Stereo Power Amplifier $10 95
EC-5500 Stereo Pre-Amp $9.95
EC-5600 Electronic Lock $11.95
E£C-5700 Universal Power Amp $8 95

BW-300 ALPHA BRAINWAVE MONITOR

Lowest cost. battery operated. professional
Biofeedback System. IC Circuit design fea-
tures an active filter and 5-microvolt sensi-
tivity. Complete with stethescopic earphone.
electrode headband and instructions.

Kit $34.95 Wired $59.95

885 “TUNEMASTER” ENGINE ANALYZER

Automatic all-in-one test bench for all 6 or 12
volt ignitions—conventional or transistorized.
Giant 6” meter with 6 color coded scales. Com-
plete with tune-up and trouble-shooting manual
Wired $59.95

 BURGLAR/FIRE ALARMS

S
A . “;”

-

T et i
2% B

$S-500 BURGLAR/FIRE ALARM SYSTEM
Professional Secunity System designed for easy
do-it-yourself installation. Features EICO FC
100 Control Center with AC/DC automatic
transfer to battery operation. Complete system
includes Installation Handbook Add additional
sensors, bells, to suit your own needs. $159.95
SD-75 BATTERY OPERATED FIRE/SMOKE
ALARM

lonization-type detector gives earlicst possible
fire warning. Mounts directly to ceiling with 2
screws. '‘Beeps'' when battery needs replace-

ment. U.l. listed $39.95

CIRCLE NO. 19 ON FREE INFORMATION CARD

" FREE EICO CATALOG |

The more you know about electronics, the
more you'll appreciate EICO. Every EICO prod
uct is designed to provide you with the most
pleasure and quality performance for your
money The fact that more than 3 million EICO
products are in use attests to their quality
and performance.

“BUILD-IT-YOURSELF"” and save up to 50%
with our famous electronic kits

For the latest EICO Catalog and name of near
est EICO Distributor, check reader service
card or send 50¢ for fast first class mail service.

EIC0O-283 Maita Street, Brooklyn, N.Y. 11207

Leadership in creative
electronics since 1945

HOBBY/AUTOMOTIVE |

www americanradiohistorv com

peak-indicating level meters and features an
automatic overload device that protects
against excessive audio input levels. The
LED indicator glows when the protection cir-
cuit is activated and shuts off the energizer.
Once the protection circuit is activated, it
keeps the energizer shut off for 3 to 4 sec-
onds after the excessive level drops to a safe
value. $300.

CIRCLE NO. 97 ON FREE INFORMATION CARD

MAYCOM CB MOBILE ANTENNAS IN COLOR

Riotous Red, Lity White, Big Blue, Sand Tan,
Cat Black, Down Brown, Grimly Gray, Ma-
chine Green, and Yellin’ Yellow are the colors
of a new line of CB “Colorwhip” mobile an-
tennas from MayCom. The antennas and
mounts can be purchased in matching or
mixed colors to complement or coordinate
with the vehicles on which they are installed.
The patented fiberglass whips come in 4’
and 6’ (1.2 and 1.8 m) lengths with top-load-
ed, helically wound radiators, plastic
sheaths, and chrome-plated brass ferrules.
Prices are $10.25 and $11.25, respectively.
No-drilling Model GW-7 trunk mounts are
also available in color for $13.45.
CIRCLE NO 98 ON FREE INFORMATION CARD

HEATH HIGH-BAND SCANNING RECEIVER
The Model GR-1131 high-band scanner from
the Heath Company monitors any combina-
tion of eight channels in the “emergency-ser-
vices” public-safety band between 146 and
174 MHz, including those from the U.S.

&8 & = # 3 s . 3 o
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Weather Service. The receiver scans each
channel, stopping at any that is active, and
resumes scanning after the transmission. A
priority channel feature checks the channel in
which the user is most interested every four
seconds and automatically switches to it if
there is activity there. Features include chan-
nel lockout buttons, lighted channel indica-
tors, automatic/manual channel selection,
and a four-pole crystal filter for good selectiv-
ity. For crowded areas, an optional eight-pole
filter is available. Also featured are a built-in
telescoping antenna and provision for an ex-
ternal antenna. Ac or 12-volt dc operation.
$89.95.
CIRCLE 'NO. 90 ON FREE INFORMATION CARD

AMP HAND WIRE STRIPPER
AMP Special Industries Hand Wire Stripper
employs front-feed stripping action to make
short wires easy to strip. A built-in sensor

PDPULAR ELECTRONICS
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THE TERMINAL YOU ASKED FOR

CT-64

* 16 LINES — 64 or 32 CHARACTERS PER LINE

* SCROLLING ON EITHER OF TWO PAGES OF DISPLAY

* 128 CHARACTER ASCII SET — UPPER AND lower CASE LETTERS
* PRINTS CONTROL CHARACTERS IF DESIRED

* FULL 32 CHARACTER CONTROL DECODING

* FULL 8 BIT MEMORY

* 110/220 Volt 50-60 Hz POWER SUPPLY

* COMPLETELY INDEPENDENT DESIGN—Usable with any 8 bit ASCil computer
or with modem for time share applications.

* MOLDED PLASTIC COVER — MATCHING MONITOR AVAILABLE

Now you can buy it. The terminal that has all
the features that people have been asking us to
include. The CT-64 has all the functions that
you could want in a terminal and they may be
operated by either switches, or through a
software program.

All cursor movements, home-up and erase,
erase to end of line, erase to end of frame,
read on, read off, cursor on, cursor off, screen
reversal, scroll, no scroll, solid cursor, blinking
cursor, page selection and a beeper to warn you
of end of page; all are provided for your use in
the CT-64.

You may also switch from upper case only
teletype style operation to upper-lower case
typewriter style operation. You can reverse the
field on individual words to highlight them, or
you can reverse the whole screen.

CT-64 is complete with keyboard, power sup-
ply serial interface and case. A matching 9
inch monitor with coordinated covers is also
available to make a complete system.

Swirt

219 W. Rhapsody

San Antonio, Texas 78216

CT-64 Terminal Kit $325.00
MM-1 Monitor (assembled) $175.00
You are right, it's just what | have been asking for.
[] Enclose is $325.00 for the CT-64
[J Send the MM-1 monitor too. [] Send Data
[JorBAC #.
[Jor MC Ex Date
NAME
ADDRESS
CITY STATE Z1P

Southwest Technical Products Corp.
219 W. Rhapsody, San Antonio, Texas 78216

MAY 1977

CIRCLE NO 61 ON FREE INFORMATION CARD
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PIONEER AM/STEREO FM TUNER

Pioneer's Model TX-95001l AM/stereo FM
‘ tuner has an automatic pilot-signal canceller
{ that minimizes 19-kHz leakage into the audio

i

measures the wire and adjusts the tool for op-
timum stripping action with minimum hand
pressure. The tool is molded of lightweight
plastic. Wire and cable up to #12 AWG solid or
stranded can be cut and stripped by the tool.
Paired wires can be stripped simultaneously.
$33. Address: AMP Special Industries, Valley
Forge, PA 19482.

KEYBOARD VIDEO INTERFACE

The Merlin keyboard video interface, from Mi-
niTerm Associates, provides ASCIl charac-
ters (20 lines of 40 characters), high-resolu-
tion graphics, and optional monitor and editor
functions. The two boards include a DMA
controller that permits displaying any part of
the computer memory. Also, since the dis-
play's starting address is software-controlled,
the memory segment displayed can be
changed with every screen refresh. Dense
graphics will display 2k words of memory as
160H by 100V dots; sparse graphics displays

1k as 80H by 100V. Versions of Merlin for Al-
tair, Imsai, Southwest 6800 and Digital Group
computers are available at $249.00 kit plus
$34.95 for an optional on-board 2k ROM for
the monitor and editor functions.

CIRCLE NO. 99 ON FREE INFORMATION CARD

POLYTRON OP AMP DESIGNER TESTER

Designed to help both the beginner and ex-
perienced user to experiment with and test
circuits containing one or two op amps, the
“Dual Op Amp Designer Tester” from Poly-
tron Devices doesn’t require any soldering.
Components other than op amps can be
plugged in. Features include solderless tie
points. two 10k potentiometers, four pairs of
binding posts, four IC sockets. Model 202
with +15-V, 100-mA dc regulated power sup-
ply is $55; Model 201, using 9-V batteries, is
$33. Address: Polytron Devices, Inc., Box
398, Paterson, NJ 07524.

section. Featuring both narrow- and wide-
band operation, it also has a SAW (surface
acoustic wave) filter that minimizes adjacent-
channel interference. A switch permits using
the amplifier/speaker system, minus oscillo-
scope, to detect multipath reflections as the
FM antenna is adjusted. The altemate posi-
tion of this switch generates a 440-Hz signal
every 1.6 seconds (equivalent to 50% FM
modulation) for checking the level on a tape
deck before recording off the air. Specifica-
tions include: 8.8 dBf (1.5-uV) sensitivity in
mono; 13.2 dBf (2.5 uV) in mono and 36.1
dBf (35 uV) in stereo 50-dB quieting sensitiv-
ity; 77 to 82 dB S/N at 65 dBf; 20 to 15,000
Hz +0.2/-05 dB stereo frequency re-
sponse; and 0.05% to 0.07% distortion in
mono at 1000 Hz. $400.
CIRCLE NO. 100 ON FREE INFORMATION CARD

Aimmand 40-channel CB..

16

From the people who bring
you Marantz —the world’s
finest stereo systems —
comes the Aircommand
CB-640—the finest in
40-channel CB. With
| Aircommand you get
over 25 years experi-
ence in outstanding
2-way communications
products.
Full 6 Watts of audio
i power. Provides plenty
' of punch so your speaker
cuts through freeway noise.
Dual-conversion super-
heterodyne receiver with
dual-cascaded ceramic
filters. Together, both fea-
tures provide the most com-
plete rejection of unwanted
signals, assuring you unsur-
passed selectivity and
sensitivity.

4 big Watts of RF power. Aircommand delivers the maxi-
mum power legally allowable to let you belt out the big sound.
100% modulation capability. Even when you talk softly
into the mike, your message cuts through loud and clear,
thanks to one of the most advanced mike preamp and
compressor designs in CB today. With Aircommand, you
don't have to spend an extra $30 to $40 on a “power mike”
You can't buy better modulation than Aircommand.
Specially tailored frequency response.

LED 40-channel selection display. Easy-to-read, night or day.
8-LED (light emitting diode) meter display. Provides

an easy-to-read display of SWR (standing wave ratio),
modulation, and incoming or outgoing signal strength—
instantly, accurately.

Special emergency Channel 9 scan with exclusive
Aircommand “beep” alert. No matter what channel you're
on, a special Aircommand CB-640 circuit continuously

and silently monitors Emergency Channel 9. When some-
one starts transmitting on Channel 9, a unique “beep”
alerts you, so you can tune yourself in and give assistance.
Public address capability. The versatile Aircommand
CB-640 public address package lets you (1.) Talk into the
CB mike and out an exterior public address speaker.
(2.) Attach a tape recorder to the auxiliary jack on the
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New Literature

VOLTAGE-SURGE SUPPRESSOR
CROSS-REFERENCE

A new cross-reference application note,
AN504A, for voltage-surge suppressors to
protect power semiconductors is available.
Over 175 General Electric parts numbers are
listed, along with the International Rectifier
replacements that are exact mechanical du-
plicates, including the same power-handling
capability. Address: Semiconductor Division,
International Rectifier, 233 Kansas St., El Se-
gundo, Calif. 90245.

SEMICONDUCTOR TEST INSTRUMENTS

A 6-page brochure from B&K Precision de-
scribes the company's complete line of dis-
crete semiconductor test instruments. Prod-
ucts featured include the Model 530 semicon-
ductor tester with unity-gain frequency mea-
surement up to 1500 MHz. Technical specifi-
cations provide data on in-circuit and out-of-

circuit tests, applied test currents, indicator,
calibration and limiting in-circuit shunt values.
Applications for each model are also dis-
cussed. Address: B&K Precision, 6460 W.
Cortland Ave., Chicago, IL 60635.

GUIDE TO SOLDERING ALUMINUM

A 6-page brochure from Multicore Solders
provides information on soldering aluminum.
Performance information including a table on
the solderability of various wrought and cast
aluminum alloys is presented with application
and technical data, joint recommendations
and soldering techniques. Technical specifi-
cations and performance of the company’s
Alu-Sol 45D are also discussed. Address:
Multicore Solders, Westbury, NY 11590.

CB ANTENNA CATALOG

A new catalog SP-4 from Antenna Incorporat-
ed describes its line of Citizens Band anten-
nas and accessories. Specifications are pro-
vided for each base and mobile antenna with
similar styles listed together for easy refer-
ence. Replacement parts and accessories
are also included. The catalog, Form SP-4, is
available from Antenna incorporated distribu-
tors.

VOLTAGE DROP MEASUREMENTS

“Forward Voltage Drop Measurements” is
the title of Tech Tips 4-6 from Westinghouse.
The 3-page article, written to assist in making
accurate measurements on power diodes

and thyristors that can be used as a quality
control check or matching criteria for operat-
ing devices in parallel, utilizes a simplified
diagram of a test circuit and explains ways to
avoid inaccurate measurements caused by
pulse widths, duty cycles, peak currents,
mounting and measurement techniques. Ad-
dress: Semiconductor Division, Westing-
house Electric Corp., Youngwood, PA 15697.

EXACT REPLACEMENT GUIDES

Thordarson Meissner, Inc. offers two new
cross-reference replacement guides for CB
radios and TV sets. “TV Replacement Parts
Guide” Form TVPG 9 and “CB Replacement
Parts Guide” Form CBRG 2 include 127 new
exact electronic replacement products re-
cently made available by the company.
Guides are available from Thordarson dis-
tributors.

WIRE-WRAPPING AND TOOL CATALOG

Catalog 36G is the new 58-page catalog from
O.K. Machine and Tool Corp. which de-
scribes its line of Wire-Wrapping tcols and
machines. Additions to the line, inciuding cir-
cuit boards, closures and instrument cases,
are described; an illustrated section explains
the technology of Wire-Wrapping. Address:
0.K. Machine and Tool Corp., 3455 Conner
St., Bronx, NY 10475,

«..You never heard it so good!!!

CB-640 rear panel, and boom your tape out through the
same external speaker. (3.) Mix your voice from the

CB microphone with the program material on the tape
recorder. Both voice and tape sound at the same time
through the external speaker. (4.) Beam your received

signal through the external speaker.

Built-in standing wave ratio circuitry. Measures the effi-
ciency of the antenna system for optimum performance.

Other outstanding features include: Delta fine tuning
control, digital synthesizer with phase-locked loop,

automatic noise limiting switch, noise blanking switch,
squelch control, RF gain control.

Also available: Aircommand CB-140; Aircommand
CB-340. All 3 units bring you state-of-art design, flawless
craftsmanship and day-in, day-out reliability. Try them cut
now at your Superscope Aircommand dealer.

~LAUICONNIIINL » e

1977 Superscope, Inc., 20525 Nordhoff St., Chatsworth, CA 91311 Prices and models subject to change without notice
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Stereo Scene

THE DECONTAMINATION SQUAD

OR THE PAST few months (when-

ever I've remembered to), I've been
asking people how they care for their
phonograph records. Their replies have
been highly individualistic. On the one
hand we have the manic camp, system-
ized to the point where they feel vaguely
uncomfortable listening to a record that
has not been put through an elaborate
cleaning ritual, whether they can hear
any noise or not. (I number myself
among this group.) At the other extreme
are those joyous devil-may-cares who
may blow on a disc several times (quite
ineffectually, no doubt) as they carry itto
the turntable, but otherwise hardly give
the matter a thought.

In my circle, almost everyone who
takes records seriously owns some sort
of cleaning appliance for them. Velvet-
or plush-covered pads and specially de-
signed brushes are common (choice of
pad or brush seems to depend on intui-

By Ralph Hodges

tive “feel” for the cleaning process), as
are Dust Bugs and similar devices.
These may or may not be used reli-
giously. | have seen some Dust Bugs so
begrimed that their use would probably
be a hazard rather than a help to the
condition of any decent record, so the
benign-neglect approach is not always
inappropriate.

Ask the Experts. Why, after all these
years, is record hygiene still a matter of
guesswork rather than science? The
question would be a fascinating one if its
answer weren't so obvious. Ask the pho-
no-cartridge manufacturers, whose in-
terest in properly maintained records is
readily apparent: “You know, we've al-
ways been meaning to look into that. We
use the Whatchamacallit, or at least
there's one at every testing station, and
it seems to do okay. But then again, in
the absence of a suitable control sam-

www americanradiohistorv com

ple . . .” Ask the record companies:
“All our records are clean and defect-
free when they leave the plant, and with
reasonable care . . ." In other words,
no one—or at least no one who doesn't
intend to manufacture a record-cleaning
device of his own—has the time to un-
dertake the research necessary. And no
wonder, because when you think about
it, such a research project turns out to be
fairly formidable.

A few hardy types, including some of
my eminent colleagues in the press,
have made yeomanly attempts to settle
the issue in the laboratory. Their tests
have generally taken two forms. The first
is to play the dirty record, count (some-
how) the number and severity of the
ticks and pops presumably caused by
dirt, then clean the record with the de-
vice under test, and play it again to note
the improvement, if any. The trouble
here is that the very process of playing a
record alters its noise content. Accord-
ing to theory, certain dust particles will
become embedded in the vinylite mate-
rial by the styius pressure—embedded
too firmly for removal by any practical
cleaning device. Hence the cleaning de-
vice under test faces the handicap of
working with a record that has already
been damaged by being played when
dirty. But then, if you go on to play the
record several more times, the severity
of the “tick” caused by the embedded
particle may abate considerably, as re-
peated passages of the stylus smooth
the blight on the groove wall. Play the
record with a different stylus and the
“tick” may disappear altogether, be-
cause the stylus rides lower or higher in
the groove.

Testing approach number two in-
volves the visual inspection of the dirty
and cleaned record with a high-magnifi-
cation device such as a scanning elec-
tron microscope. Here the problem is
that on one hand, you can't be sure that
what you do see will cause noise. (Cer-
tain particles will be nudged aside or
missed by the stylus) On the other
hand, what you can't see may cause
noise. (An invisible residue of the clean-
ing agent may gum the stylus and/or
raise the base noise level.) Aiso, there is
the considerable drawback of the time
involved in examining the whole rec-
ord-—or even a significant portion of it—
with high magnification. And time is criti-
cal, because with each passing moment
the record acquires a little bit of new
dust.

Common to both tests are such quan-
daries as how do you manage to use the
cleaning device consistently (most of

POPULAR ELECTRONICS
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MAGAZINES AT DISCOUNT!
You SAVE up to 50%

h ) Here's your chance for a real bargain bonanza on your favorite
magazines. Select as many as five of these titles at the low in-
troductory rates shown below—up to 50% off. Use attached
card to order or write to: MAGAZINES AT DISCOUNT, A
Division of Ziff-Davis Publishing Co., P.O. Box 2703,
Boulder, Colorado 80322.

APARTMENT LIFE (21) You pay only $7.97
Reg. Rate: 24 Issues for $14.97

BOATING (01) You pay only $6.00

Reg. Rate: 12 Issues for $10.00

CAR & DRIVER (02) You pay only $3.99

Reg. Rate: 12 Issues for $7.98

CYCLE (03) You pay only $3.99

Reg. Rate: 12 Issues for $7.98

FLYING (04) You pay only $7.99

Reg. Rate: 12 Issues for $12.00

HANDY ANDY (57) You pay only $5.88

Reg. Rate: 10 Issues for $7.95

PLAYBOY (34) You pay only $12.00
Newsstand Rate: 12 Issues for $19.00
POPULAR ELECTRONICS (06) You pay only $6.99
Reg. Rate: 12 Issues for $9.98

POPULAR PHOTOGRAPHY (07) You pay only $4.99
Reg. Rate: 12 Issues for $9.98

POPULAR SCIENCE (35) You pay only $4.50
Newsstand Rate: 12 Issues for $9.00
PSYCHOLOGY TODAY (08) You pay only $7.00
Reg. Rate: 12 Issues for $12.00

SPORTS ILLUSTRATED (38)

You pay only $9.75 for 25 Issues

Newsstand Rate: 25 Issues for $25.00

Basic annual rate: 52 Issues for $20.00
STEREO REVIEW (11) You pay only $3.99
Reg. Rate: 12 Issues for $7.98

TENNIS (39) You pay only $4.75

Reg. Rate: 12 Issues for $9.50

TIME (40) You pay only $12.50

Newsstand Rate: 25 Issues for $25.00

TV GUIDE (41) You pay only $8.35

Lowest Available Sub. Rate for 32 Issues
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them are hand operated), and how do
you establish an adequate control sam-
ple of the record. It has been shown re-
peatedly that “identical” pressings of the
same record are far from identical to the
stylus and the record-playing environ-
ment. According to one theory, the viny-
lite material of a record takes on a mole-
cular “set” when it is molded, so that the
entire disc—or certain random sections
of it—acquires a permanent static
charge. If the charge distribution varies
from pressing to pressing (as it logically
should), you have no hope of getting
identical pressings.

The Mechanism of Dirty Discs.
The laboratory is revealing but not al-
ways authoritative about the record-
cleaning question. The reported experi-
ences of long-time record users are val-
uable but difficult to verify. At this point
we need a working hypothesis of how
records get dirty so that we can consider
.what ought to be done to getthem clean
again. Surprisingly, there is no universal
consensus on the “mechanism” of dirty
discs, but here is the theory to which |
generally subscribe.

First, there are airborne particles.
These settle on the record as they settle
on everything, and remain there unless
disturbed. Perhaps they are attracted
and held in place by some “net” static
charge molded into the record. Then
there is grosser debris, from the jacket
liner or the turntable mat. This is highly
visible and hence disturbing, but most of
it is too big to penetrate the record
grooves and thus is probably harmless.
However, its persistent presence sug-
gests that smaller, invisible bits lie within
the grooves themselves.

Next comes the record-playing proc-
ess, which nicely parallels the workings
of a Van de Graaff generator. The inti-
mate contact of stylus and groove (much
more intimate with the superior tracing
and tracking of today's cartridges) builds
up some surface voltages on the disc
that are probably quite impressive.
These are local charges, but they appar-
ently cooperate with any net charges
present in various ways. With your rec-
ord cleaner you can drag a dust particle
some inches away from its location on
the record surface, only to have it break
free and skip back to its precise point of
origin.

When the record becomes surface-
charged it acts on dust, certain colloids,
and anything else available just as an
electrophorous acts on a pith ball. The
charges give rise to three noise-produc-
ing mechanisms. First, they hold dust
22

motes in place where they can be
played by the stylus and pounded into
the vinyl. No casual puff of breath or
swipe of record cleaner will effectively
dislodge them. Second, they create
noises—sometimes  quite  alarming
ones—in themselves, by freely dis-
charging through the phono cartridge.
Cartridges and arms differ in their sus-
ceptibility to this, but in a dark room you
can often see sparks generated as a
record is played, accompanied by loud
“bam” sounds through the speakers. In
milder cases the static discharges are
virtually indistinguishable from noise
created by dust contamination.

Third, the colloids attracted by the
charges often build up to form a tar-like
coating on the grooves that interferes
with tracing and ultimately gums up pho-
no styli. The irreplaceable Percy Wilson
studied the atmosphere’'s content of
such substances and their effects on
discs. Ponder his results for a few min-
utes and you'll begin to sense the onset
of black-lung disease.

On to the Bizarre. More recently,
Bruce Maier of Discwasher has docu-
mented the effects of fingerprints (al-
ways to be avoided) on records, and
also raised the subject of certain fungi
that subsist on vinylite and that are actu-
ally encouraged by the use of some rec-
ord-cleaning solutions. | was not at all
impressed by Dr. Maier's ideas until,
several years ago, | visited Singapore,
one of the brisker hi-fi markets of today
and, being a mere ninety miles from the
equator, a miasma of heat and humidity.
There, in the home of a prominent audi-
ophile, | saw my first—heaven help
us!—green record. According to my
host, the algae-like growth forms within
a few days. He takes his records to the
washroom and uses soap and water to
combat it. (I noted few other green re-
cords in Singapore, so perhaps he was
doing something Dr. Maier wouldn't
have approved of.)

Getting wet. Many record listeners
(Singaporeans excepted) endorse a
high-humidity environment as being
ideal for the static problem. They place
open jars of water beneath their turnta-
bles’ closed dust covers, or spend a for-
tune on a large and quiet humidifier. |
advise against this. My first reason
(another will be discussed later on) is
obvious: rust! Back when | could man-
age long vacations, | summered in a lit-
tle cottage not twenty-five feet from a
quiet seaside harbor. Hardly two years
had passed before my tonearm (a cring-
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ingly expensive model) began to show
characteristic brown stain creeping out
of its pivot housing. Most of the arm was
aluminum, stainless steel, and/or
chrome plated. Unfortunately, the pivot
bearings weren’t (and few are, for excel-
lent reasons).

Some record-cleaning devices delib-
erately apply a moisture slick on the rec-
ord surface and let the stylus plow
through that. If there's anything wrong
with these appliances (aside from the
above) it's hard to detect. In the opinion
of some, the stylus cantilever acts as a
wick to draw fluid up toward the car-
tridge. I've never heard anyone com-
plain about this, however. Perhaps
what's most suspicious is that the “wet
cleaners” tend to remove all noise, in-
cluding that which is molded into the rec-
ord as groove imperfections. This effect
has been ascribed to surface tension,
viscosity, and the fact that sound wave-
lengths are different in water than in air.
Or perhaps it's simply a function of the
fluid's lubrication. No one seems to
know for sure, but a significant number
of audiophiles—particularly those with
overbright systems—seem to swear by
wet playing.

The Author’s Approach. | suspect-
ed you were interested in my own re-
cord-cleaning techniques, and | thought
you'd never ask. With the record rotating
on the turntable, | begin with an anti-
static device such as the Discwasher
“Zerostat” pistol, which produces clouds
of positive and negative ions when the
trigger is squeezed or released. This
treatment is simply to release the debris
particles being held by static charges,
which then can be scooped up by a velv-
et or plush cleaning pad. (Some claim
that such a pad won’t scoop unless its
bristles are slanted, but my experience
suggests that a curvature in the contour
of the cleaner accomplishes the same
thing as a slanted pile). A little moisture
will help the dust particles adhere to the
bristles, and | am indebted to a reader
for pointing out that open-mouthed
breathing on a record will lightly fog it
with condensed pure water vapor. So |
breathe on the record as | brush.

As the record plays | use a device
similar to a Dust Bug, but with a differ-
ence. Some years ago, at the height of a
very humid summer (remember the ob-
jections raised to humidity earlier), |
came up against an unaccountable,
steady “thththth” sound on a record |
knew was intrinsically good and well
cared for. What?! Could it be static, en-
couraged by the high humidity to dis-
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lT’S WHAT YO(.I GET

WHEN YOU RUN WITH NUMBER 1.

or 1977, Midland gives you
he power to communicate. To
NN cach out beyond your personal
horizon.

In an entire new generaticn
of Midland 40-channel CB
radios, spearheaded by the
remarkable Midland 838.
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The 838 features switchable
automatic noise limiter, noise
blanker and audio filter. Plus an
automatic channel advance and

volume control right on the mike,

and a big, bright L.E.D. digital
channel indicator.

But the 838 is only one of
Midland’s '77 CB line, whick
includes eighteen very
comfortably priced base-
station, mobile and portablz
40-channel models.

All backed by Midland’s
15 years of CB experience,
Midland’s warranty and

convenient service centers,
coast to coast.

No wonder we sold over 2
million Midland CB’s last year,
making us the world’s number 1
CB brand.

Midland Power. It's what
you want from a CB. If’s what
you get when you run with
number 1.

MibLanD ce

A membéT of the Beneficial Corporatisn Family,

Shop fb;éF ese dct ve-living products from Midland International: Medallion Car- Sound Prd’chts .
W
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THE STORM ALARM.

IT WARNS YOU ABOUT STORMS THE WAY
..ASMOKE ALARM WARNS YOU ABOUT FIRES.
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[t sounds an alarm. A built-in alarm that’s set off any time —
,)) night or day —when severe weather threatens.
The alarm 1s triggered by a signal from your local National
_ Weather Service transmitter. After it sounds, a report on the
«#: . danger and survival instructions come on.
+ %% When conditions are normal, the Storm Alarm picks
24 up the weather station’s continuous, up-to-the-minute
WET forecasts.
Unlike ordinary weather radios, which the user must
=1 monitor, the Storm Alarm continually monitors itself. The
1 alarm sounds full blast whether or not you have the volume
&% turned up and are listening. You're warned even when
%‘}ﬁ " s sleeping Crystal-controlled and switch-selectable.
o ABECCEN Superior reception from
as far out as 40-50 miles. Works on AC. r‘_.-. '
Built-in back-up battery feature. 25" o
telescoping antenna. 214" speaker. Unit
only 3" x 5" x 1l
With all these features, it's no
wonder a leading electronics maga-
zine called the Storm Alarm a
“sensttive weather receiver and,
Sor a relatively low price, an
excellent disaster alarm.”
Get the Storm Alarm. It's a
foul and fair weather friend.

[STORMALARM

637 So. Dearbom, Chicago. 11. 60605

: (qty.d Storm Akarm
units at 337 50 each tincludes shipping

Please send

and handling). Enclosed is

O Check enclosed CIBank Americard
..... [ Master Charge  CAmerican Express

(Master Charge Rank No.__ )
Card No.

Expiration Date

Name

Addres

City

State Zip

_ Sigmnature

* |
a7y rratert™, Chicaga, 1. 6060: L PES

Mllinois residents add 5% sales tax. Alaska, Hawan, Puerta Rico residents add 52,50 per unit for special
shipping and handling. Not available in Canada.
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charge through the cartridge in a rather
relaxed fashion? Within ten minutes |
had acquired one of the record-tracking/
cleaning devices that has conductive
bristles intended to be grounded at the
tonearm or preamp input. To my fasci-
nation, | found that the annoying sound
disappeared within a few moments of
my lowering the bristles to the record
surface, and reappeared a few moments
after | had raised them. Needless to say,
I held onto this contraption, and it has
been doing a fine job ever since. This is
my idea of how to clean records; | wel-
come comments.

As long as this article has been, it has
left out some pertinent points: the how
and whys of stylus cleaning; the efficacy
of the new friction-reducing record
sprays; the “dust-bug” brushes that
come attached to cartridges; the reason
some records seem to be more static-
prone than others; and the ways in
which cartridge/tonearm choice and
alignment can effect the annoyance fac-
tor of record noise (they can, apparent-
ly). I don’t have firm responses to any of
these (implied) questions, but | do have
opinions, which will be forthcoming later
on. In the meantime, let me give you
several warnings:

(1) Don't rashly buy a record cleaner
meant to be used while the record is
playing if your turntable has limited
torque, as many belt-drive units do.
Dust-Bug-type devices are usually okay,
but the ones that span an entire LP radi-
us or which are driven off the turntable it-
self may make it impossible for your rec-
ord player to get up to speed.

(2) Don't use the turntable’s dust cov-
er as a record cleaner. Laboratory tests
have shown pretty conclusively that
many dust covers provide an excellent
path for acoustic feedback. Keep the
cover removed or at least raised when
you play a record. It is meant only to
keep the turntable clean when itis notin
use, and | don't know of any responsible
turntable manufacturer who claims that
itis otherwise.

(3) Experiment with anything meant to
be applied to a record cautiously. All sol-
vents and even distilled water are sus-
pect with many, although they are be-
loved by some. When you feel you must
evaluate a record-treating substance,
dose one half (180 degrees) of a good
record with the stuff and leave the other
half untreated. At 33 1/3 rpm you should
be able to detect the transition from the
one side to the other (at 45 rpm things
may happen too fast). And be prepared
to buy a new record just in case your ex-
periment doesn’t work. o
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HIRSCH/HOUCK LABORATORIES

HOW HEADPHONES ARE TESTED

ANY PEOPLE are aware, at least in general

terms, of some of the effects that room reflec-
tions and resonances have on the perceived frequen-
cy response of a loudspeaker. For example, the bass
response varies widely as one moves about the room,
usually being strongest at an opposite wall or corner
or close to the woofer, and weakest in the center of
the room. High frequencies, on the other hand, are
progressively absorbed by room furnishings as one
moves away from the speaker. High-frequency level
can also change greatly at different angles between
the listener and the speaker.

There are ways to circumvent these problems, and
even put them to good use, when measuring loud-
speaker performance. Most designers, though,
choose to test a speaker in an anechoic chamber (a
room whose interior surfaces absorb essentially all
sound impinging on them, and reflect little or noth-
ing to a microphone placed in the chamber). In this
way, the characteristics of the speaker can be deter-
mined, free from interaction with its surroundings.

In the case of headphones, the audible results are
closely related to the dimensions of the wearer’s ear
cavity, and the manner in which the earpieces fit the
pinna or external ear. These are analogous to the rela-
tionship of the room to the loudspeaker. Although
anechoic measurements might be possible with head-
phones, they would be of little practical value since
the ear affects the frequency response through the en-
tire audio range.

It is possible to measure headphone response di-
rectly on a human head by means of probe micro-
phones inserted into the ear cavity. This is valuable
for psychoacoustic and physiological studies, but
clearly is of no use to someone wishing to evaluate a
headphone. It would be convenient to have a ‘“‘stand-
ard ear,” on which any phone could be checked.
Even if such an ear were not identical to any specific
human ear, it would provide a test bed on which to
make comparative headphone measurements.

There are standard artifical ears—several different
types, in fact. Some have been shaped to correspond
roughly to the external human ear, but others merely
present a flat surface to the headphone’s ear cushion,
with a cavity drilled in the center to expose the end of
a calibrated capacitor microphone that simulates the
eardrum. This is the basic configuration of the ANSI
standard headphone coupler, which we use in slight-
ly modified form for our headphone tests.

26

The original purpose of the standard coupler was
to measure headphone response in the speech fre-
quency range (300 to 5000 Hz). It was recognized that
resonances in the coupler cavity would produce se-
vere response changes at higher frequencies. The
standard coupler has a 6-cc cavity, simulating the
volume of a typical ear. The shape of this cavity is
subject to slight modification to suit the particular
type of headphone being tested.

Experiments made by Koss Electronics indicated
that a good correlation between measured frequency
response and the subjective headphone response
would be achieved with a slight modification of the
shape of the coupler cavity (keeping its volume at the
standard 6 cc). The Koss coupler, which we use for
our tests, conforms to the 1949 ANSI standard, except
for the details of the cavity shape. It is a flat plate cou-
pler into which our test microphone fits snugly.
When the headphones are mounted on the coupler
stand, the normal tension of the headband provides
sealing around the ear cushion of the measured ear-
piece, equivalent to what would exist with normal
wearing.

Although the Koss coupler makes it possible to
measure headphone frequency response through the
full audible range, it has a few intrinsic high-frequen-
cy resonances that make measurements less reliable
above 10,000 Hz. Our coupler has been calibrated by
Koss, with the aid of a calibrated set of its ESP-9 elec-
trostatic phones. This enables us to check the perfor-
mance of the test set-up and also provides an absolute
calibration of sound pressure level (SPL), since the
output of the ESP-9 phones is known at a particular
frequency and drive level.

To measure the frequency response of a head-
phone, it is placed on the coupler and driven from an
amplifier whose input is derived from our General
Radio frequency-response plotter. The microphone
output goes directly to the graphic level recorder in-
put, and the chart reads out directly in dB on the SPL
scale (referred to 0.0002 dyne/cm?). The voltage
across the phone is set to a value recommended by
the manufacturer (usually in the range of 1 to 3 volts)
and a swept response measurement is made using a
fast chart speed (25 inches per minute) and moderate
pen damping (pen speed, 3 inches per second) to
smooth out small variations caused by the coupler.

Distortion is measured at 1000 Hz as a function of
applied voltage. The microphone output goes direct-

POPULAR ELECTRONICS
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Same guys rely on their 2-way radios more than others.

Fighting a fire takes tough men. And
tough equipment. Equipment like the
Motorola® 2-way radios carried by so many
tire fighters.

Today you can own a 2-way radio with
many of the engineering principles that go
into Motorola professional radios.

You can own a Motorola CB.

Features like gain control, audio com-
pression, and noise limiting are built in,
fully automatic.

So a Motorola CB is exceptionally
simple to operate. Yet offers outstanding
taik/listen performance.

A top-fire 3%-inch professional-
uahty SEeaker produces an audio
1delity that must be heard to be fully

appreciated.

A power mic that doesn’t require
batteries, that doesn’t cost extra, is
standard equipment.

Motorola C

When you’'ve made 2-way radios as
long as Motorola, the result is a radio with
a difference you can hear.

Whether you re
fighting a fire.
Or fighting
the traffic
home.

From the voice of experience in 2-way radio.

To find the dealer nearest you, write: Customer Relations Manager, Motorola Inc., Automotive Products Division, 333 Northwest Ave., Northlake, lllinois 60164. VN

Motorola is a registered trademark of Motorola Inc.
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When you do.you’ll probably pick CIE.
You can’t afford to settle for
Iless when it comes to something like
electronics training that could
affect your whole life.

POPULAR ELECTRONICS
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w hen you shop around for

tires, vou look for a bar-
gain. After all, if it’s the same
brand, better pricc —why not
save money?

Education’s different.
There’s no such thing as “same
brand.” No two schools are
alike. And, once you’ve made
your choice, the training you
get stays with vou for the rest
of your life.

So, shop around for your
training. Not for the bargain.
For the best. Thorough, profes-
sional training to help give you
pride and confidence.

P

If you talked to some of our

gaduates, chances are vou'd

1d a lot of them shopped
around for their training. They
pretty much knew what was
available. And they picked CIE
as number one.

Why vou should
shop around yourself.

We hope vou’ll shop around.
Becausc, frankly, CIE isn’t for
cveryone.

There are other options
for the hobbyist. If vou’re the
ambitious type —with serious
career goals in electronics —
take a close look at what
we've planned for you at CIE.

What you should look
for first.

Part of what makes elecc-
tronics so interesting is it's
based on scientific discoveries
—on ideas! So the first thing to
look for is a program that starts
with ideas and builds on them!

That’'s what happens with
CIE’s Auto-Programmed®
Lessons. Each lesson takes one
or two principles and hclps vou
master them — before you
start using them!

How practical
is the training?
This is the next big impor-
tant question. After all, vour
carccr will be built on what you
can do—and on how
well you do it. -
Here are
ways some
of CIE’s
trouble-
shooting
programs s
help you get
your “‘hands-on”
training. . .
With CIE’s
Experimental
Electronics
Laboratory...

MAY 1977

you learn and review the basics —

perform dozens of experiments.
Plus, you use a 3-in-1 precision
Multimeter to learn testing,
checking, analyzing!

When you build your
own 5 MHz Triggered-
Sweep, Solid-State Oscil-
loscope vou take your first
real professional step. You use
it as a doctor uses an X-ray
machine —to “read” waveform
patterns. . .lock themin...
study, understand and inter-
pret them!

When you get your
Zenith 19-inch Diagonal
Solid-State Color TV you

Pattern simulated.

apply your new skills to some
real on-the-job-type trouble-
shooting! You learn to trace
signal flow. . . locate malfunc-
tions. .. restore perfect operat-
ing standards —just as with any
sophisticated electronics
equipment! i

—

=rm
nen

Solid-State Color
§ Bar Generator—
actually a TV signal

up to ten different
patterns on vour TV
screen. . . explore digi-
tal logic circuits. . . observe
the action of a crystal-con-
trolled oscillator!

Of course, CIE offers a
more advanced training pro-
gram, too. But the main point is
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you work with a completely

transmitter—vou study

simply this:

All this training takes
effort. But you’ll enjoy it. And
it’s a real plus for a trouble-
shooting carcer!

Do you prepare for
vour FCC License?

Avoid regrets later. Check
this out before you enroll in
any program.

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

More than half of CIE’s
courses prepare you for the
government-administered FCC

icense exam. In continuing
surveys, nearly 4 out of 5 CIE
graduates who take the exam
get their Licenses!

Shop around...butsend
for CIE’s free school
catalog first?

Mail the card. If it’s gone,
cut out and mail the coupon. If
you prefer to write, men-

tion the name and date

L of this magazine. We’ll

send you a copy of CIE’s
FREE school catalog—
plus a complete pack-
age of independent
home study information!
For your convenience,
we’ll try to have a repre-
sentative contact you to
answer your questions.
Mail the card or coupon—
or write: CIE, 1776 East
17th St., Cleveland,
OH 44114.

r L 1 75 5 1 J J |
Cleveland Institute

I CI of Electronics, Inc.

1776 East 17th Street, Cleveland. Ohic 44114
Accredited Member National Hame Study Councrl

U YES...'m shopping around

for the right kind of career training
in electronics troubleshooting —and
CIE sounds well worth looking into.
Please send me my FREE CIE school
catalog — including dctails about
troubleshooting courscs — plus my
FREE package of home study

information! PLE-34
. Print Namye
I Address Apt.

City
I State Zip
. Age Phone

(arca code)
. Check box for (5. L. Bill information:
Veteran Active Duty
]

I Mail today?
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ly to a Hewlett-Packard 3580A spectrum analyzer, on
which all significant harmonic amplitudes can be
measured. Impedance is measured by driving the
phones through a fairly high resistance and plotting
the voltage across them on the chart recorder. The re-
sistance axis of the recorder chart is calibrated
against a precision standard decade resistor, sub-
stituted for the headphones.

Interpreting the frequency-response curve of a
headphone measured in this way is not as easy as we
would like it to be. Sometimes the response is rela-
tively flat over most of the audio range, and this is al-
ways associated with a phone which has a smooth,
natural sound. Sometimes there will be one or more
huge peaks (as great as 30 dB in amplitude) in the up-
per midrange. Such a phone always sounds harsh
and unnaturally colored. The difficulty is in the in-
termediate cases, which comprise the majority of

NE ==,

phones. Their response curves often have rather siz-
able peaks or holes in the range of a few kilohertz.
These cannot easily be separated into true headphone
response and the coupler response. Many of these
phones sound excellent, virtually indistinguishable
from some which test much better, while others that
are seemingly not too different sound mediocre.

Thus, as with speakers, the only way to buy a head-
phone is to listen for yourself. With headphones, you
have the advantage that the listening room is not a
part of the equation, so the phones will sound the
same in your home as at the dealer’s showroom.
Since the physical “fit” of a headphone can be as im-
portant as its sound, a personal selection is highly de-
sirable. Test reports can be a guide to those phones
that are worthy of your consideration, but response
curves should never take priority over the judgment
of your own ears.

GESSP

SENNHEISER MODEL HDI 434 INFRARED HEADPHONES

Cordless headphones provide unfettered personal listening.

With these in-

8"W x 3.15"D x 0.7"H (20.3 x 8 x 1.8
cm), and the headphones weigh 13.5 o0z
(420 g) including battery. Prices: $209
for the Model HDI 434 phones and $184
for the St 434 infrared transmitter.

General Description. The earcups
of the headphones house magnetic
open-air drivers. The earcups are de-
signed to provide little or no isolation
from external sounds. The semirigid
headband has a padded adjustable in-
ner band that rests on the user's head.
On the rear of the right earcup are a
pair of slide-type controls for separately
adjusting the volume levels in the two
earcups. A slide-type switch allows se-
lection of normal stereo listening, chan-
nel-A mono through both earcups, or
channel-B mono through both earcups.
A separate switch controls power to the
headphones from its own 9-volt battery.

novative,  cord-
less, stereo head-
phones, the lis-
tener can be free
at last from the tether that attached him
to the headphone jack. In the past, most
attempts at designing cordless hi-fi
headphones failed to meet the high
quality sound needs of the home listen-
er. The various cordless approaches
tried were plagued by poor sound qual-
ity, high noise levels, and inability to
handie stereo program material. The
new Model HDI 434 infrared stereo
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phones from Sennheiser have solved
most of the technical problems.

The Model HDI 434 is actually a head-
phone “system” that consists of rather
large (but lightweight) phones and a
separate infrared transmitting unit. No
physical connection is needed between
the phones and transmitter, nor are
there antennas or other appendages on
the phones themselves. The only link
between the phones and the transmitter
iS an invisible infrared beam. The trans-
mitter plugs into the headphone jack of
any amplifier, tuner, or tape deck.

The infrared transmitter measures

www americanradiohistorv com

The left earcup has no controls; it
houses the battery that powers the
phones. A clear plastic on the front edge
of the right earcup protects an infrared
sensor that picks up the invisible beam
radiated by the transmitter.

Across the front panel of the transmit-
ter is a row of 12 light-emitting diodes
(LED’s) that generate the invisible infra-
red carrier beam. A separate LED, locat-
ed at the far left of the panel, is used as
the power-on indicator for the line-pow-
ered transmitter. The pushbutton power
switch is located at the far right of the
front panel.

POPULAR ELECTRONICS
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You may have noticed that few turrtable manufaciurers call your attention
to the critical role of the tonearm in racord playback. Cual is an exception.
Whatzver the shapz2 mae-ials, cr mechanics of a tonearm, the goal s
alweys sve same: to'maintain the cartridge in the correc geometric relation-
ship to the groove, and to perm't the sty us to follow the cartours cf the groove

walls freely ard accurately. Whenzver

ewant you the stylus canno- fcllow the groove

nw more amut L,nci.lclions. it will gcJge s

cwn way. And as w2 have

tonearms And wh frequertly ‘erﬁndgc vou, thefe s

i y no way to repai- a damaged

othe t record Every tonea'm ze-

rs mav no B sicner should cons der

georetry, mass, balance rescnance, bearing friction, ard the cccuracy and

stakility of settings for stylus force and anti-skating. However despite the simgple

fact that the shortest distance between two points is a strcight lire, some ce-

signe-s are more concerned with app=arance. Hence fi2 curved tonearm,

Awhos=- deviations setween pivot and stylus simply adc mass, reduce rigid ty
and increase the likelihood of resonarce.

Dual engineers have always designed for op’nmum performcnce. The es-

sential differences in apgroach anz resu ts are indicated below. You might kesp
all this in mmd when you are conSIdermg your next -urntable. ~honoes are
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Overall frequency response of headphones and transmitter.

In operation, the transmitter is placed
in a location where its beam will cover
the preferred area of the listening room.
Then, with the headphone worn in the
usual manner, the stereo program is
heard just as with conventional head-
phones. The big difference here is that
the listening volume is set by the slide
controls on the right earcup.

It is important to have a sufficient, but
not excessive, modulation level driving
the transmitter. This is accomplished by
turning up the volume control of the au-
dio component that drives the transmit-
ter until the glowing LED on the latter
suddenly begins to flash, and then back-
ing off slightly until the flashing just
ceases. Thereafter all volume level ad-
justments are made by operating the
controls on the phones.

The stereo program is carried over the
infrared beam on two subcarrier fre-
quencies—95 KHz for the left channel
and 250 kHz for the right channel. The
specifications call for a 30-kHz deviation
at 1-volt input to the transmitter and 50-
kHz deviation at the 1.5-volt maximum
allowable input. The headphones con-
tain two FM discriminators that are
tuned to the subcarrier frequencies and
are capable of demodulating signals
with deviations as great as 50 kHz.

The specifications for the phones call
for a frequency response of 20 to 20,000
Hz (no tolerance given) with less than
1% THD at 1000 Hz (at an unspecified
level) and a maximum output capability
of 108 dB SPL. The S/N ratio is rated at
approximately 60 dB, and estimated op-
erating life of the standard 9-volt battery
is 100 hours.

Laboratory Measurements. We
tested the acoustic performance of the
phones on a modified ANSI headphone
coupler in the usual manner. The trans-
mitter was placed a few feet from the

34

headset and driven directly from our
General Radio response plotter. Having
determined that a 1-volt drive level to the
transmitter resulted in spurious “birdies”
at frequencies beyond 12,000 Hz, we re-
duced the drive to 0.5 volt for the re-
sponse measurement.

The midrange response was very flat,
varying only = 1.5 dB from 100 to 1700
Hz. The output rose at higher frequen-
cies and was at or above the midrange
level all the way up to our measurement
limit of about 16,000 Hz. The low-fre-
quency output, as is usually the case
with open-air headphones, dropped oft
at a 12 dB/octave rate below 100 Hz.
The midrange SPL was about 105 dB, or
111 dB at the recommended maximum
operating level of 1 volt.

The overload indicator glowed at a
1.15-volt input with frequencies of 1000
Hz or lower. Overload occurred at small-
er signal voltages at high frequencies,
reducing to 0.43 volt at 10,000 Hz and
0.32 volt at 15,000 Hz. The distortion of
the acoustic output of the headphone
was less than 1% for drive levels up to
about 1 volt at 1000 Hz. With the
phone’s volume controls set to max-
imum, the distortion increased abruptly
above about 1.2 volts. This was appar-
ently due in part to overdriving the head-
phone amplifiers, since reducing the set-
ting of the volume controis by 10 dB re-
sulted in a more gradual increase in dis-
tortion, to 2% at 1.8 volts and 3.4% at 3
volts. Distortion is not a problem when
using the phones, since it became
appreciable only when the SPL exceed-
ed a very loud 110 dB.

The S/N was measured relative to the
output at 1000 Hz with a drive level of
1.15 volts. Wtihout weighting, the S/N
was 40 dB, and with CCIR weighting it
was 54 dB. The stereo channel separa-
tion reduced with increasing frequency,
from 40 dB at 100 Hz to 21 dB at 3000
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Hz. It remained in the 18-to-21-dB range
from 3000 to 15,000 Hz. The electrical
impedance of the transmitter input was
100,000 ohms up to about 1000 Hz. It
decreased to between 13,000 and
25,000 ohms in the 10,000-to-
20,000-Hz range.

User Comment. Considered only as
stereo headphones, we would rate
these on a par with other Sennheiser
phones we have tested. They are excel-
lent, producing a clean, wide-range,
transparent sound that could not be dis-
tinguished from conventional phones.
The listening volume was most satis-
factory, and we heard no background
hiss or other noise that was not in the
program material. In other words, the

Editor’s Note: The listening experience
with these infrared phones may differ ac-
cording to the environment and the place-
ment of the transmitter. For example, us-
ing the same new Sennheiser phones in a
large (25 ft x 19 ft x 8 ft) wood-paneled
listening room in the editor’s home, a per-
son standing in front of the transmitter or
the headphone wearer did not change the
sound quality received by the phones
when the infrared transmitter was posi-
tioned near the corner of the room (a posi-
tion also tried during Hirsch-Houck tests).
Furthermore, in this position, headphone
reception was not at all marred by noise
when turning a head or even one’s back so
that the phone receiver’s single sensor was
facing away from the transmitter. Nor was
there any change in sound when a ciga-
rette lighter was flicked, a pipe lighted, or
pipe smoke blown by the headphone user.
Moreover, the signal-to-noise ratio did not
even exhibit an apparent change when the
user walked into a hallway off the listening
room so that he was behind the transmit-
ter. Turning one’s head in this area, how-
ever, did cause a high level of noise to oc-
cur, as did standing under a strong spot-
light.

It should be mentioned, as a footnote,
that this listening room has angled ceilings
emanating from four-foot-high paneled
walls and rising to a flat plasterboard ceil-
ing surface. In contrast, Hirsch-Houck's
ceiling is constructed with acoustic panels.
These differences evidently account for
the contrary results in infrared reception.
It’s obvious that, in the-editor’s home, the
environment enhanced reflections of the
infrared beams. As a consequence, the
performance of these infrared stereo
phones was superb with no reservations
whatsoever.

POPULAR ELECTRONICS
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Shakespeare’s Double Trucker Antenna.
Professional.Co-phased.
ndno strong two ways withoutit.

Ask a trucker about the best anzenna team for ycur CB opera-
tions. ~ie knows the Citizens Band. And he knows the performance
of Shakespeare’'s Double Trucker Antenna. Because the men who
ride fcra living can't se:tle for amything small-time in taeir signal
power.

Those two solid fiberglass whips stand firmly upright for
maximum range and clarity. Perfectly co-phased throvgh Shake-
speare's exclusive Diplaxer phasing hamess. Pre-tested and pre-
tuned for the 40 channel band. Delivering the kind of oserformance
true Kr.ughts of the Road depend on.

Sadegoeare

'I'hebest mtenna olng
And commg?

L

PRSP

>
Shakespeare's Double
Trucker Antenna, Style 464-1/

Installs qmcklf' and easily on
any horizontal bar up to 3/4
Comes complete with cor-

rosion proof mirror mount,
cable and all connectors.
Under $35.

Shakespeare Company, Antenna Sioup. PO Sox 246 Columbia. S.C 29202 In Cdnula Len Finkler, L:d. Or-tario.

The Saf »_anﬁ:;l 1977 CRILE N0 A ON FREE
ol WWW amerlcanradlohls [ om
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S/N of the infrared system was at least
as good as that of the FM and commer-
cial phonograph records we used for
program sources.

The transmitter evidently radiates a
fan-shaped pattern into the room, which
does not reflect from room boundaries to
any significant extent (unlike ultrasonic
remote-control devices, whose output
can be “bounced” off a wall to reach
around a corner). This means that the
phones must be in a direct line of sight
with the transmitter, although distance
does not seem to be a problem. (We
covered 30 feet or more without difficul-
ty.) However, if someone walks between
the listener and the transmitter, the sig-

nal drops markedly or disappears alto-
gether, delivering a burst of noise like
that of an unmuted FM tuner when the
signal drops out. Interestingly, a crack-
ling sound occurred when the listener
flicked a flint-type lighter, followed by
noise when the lighter's flame appeared.

If one turns away from the transmitter,
or even to the side so that the left ear is
closest to the transmitter, however, a
loss of signal is likely to occur. We found
this in some ways to be restrictive, al-
though one quickly adjusts to the minor
limitation. This occurs because the re-
ceiver sensor is on the front of the right
earpiece. The answer, it would seem,
would be to either place a sensor on

each earpiece or mount a single one at
the top of the rigid headband to prevent
shadowing of the receiver as the wearer
moves or turns.

Aside from the above, we were highly
impressed with the concept used by
these phones, as well as its execution.
The system does a remarkably fine job
without excessive weight or bulk. True,
they are among the most expensive
headphones you can buy, but they also
do things that no other phones can. One
simply has to experience the wonderful
feeling of not being tied down to a head-
phone’s umbilical cord to appreciate it.
And, the sound is truly superb.

CIRCLE NO 101 ON FREE INFORMATION CARD

TEAC MODEL PC-10 CASSETTE RECORDER

Portable stereo recorder has performance characteristics of home
component types.

The Model PC-10
portable cassette
recorder is part of
B 2 Teac's new “Eso-
s teric” line. Itis one
of the new breed of true high-fidelity
portable stereo recorders with all the
features and performance quality ex-
pected of deluxe home cassette decks.
It comes with a separate ac power sup-
ply for line operation and can be oper-
ated in the field from six D cells that fit
within its case.

The recorder measures 11%" W x
9" D x 3%2"H (29.2 x 24.1 x 8.9 cm)
and weighs 11 |b (5 kg). Nationally ad-
vertised value is approximately $500.

General Description. The recorder
features a direct-drive dc capstan motor
that is servo-controlled through a phase-
locked loop (PLL). This eliminates belts
and flywheels; it starts up and brings the
transport to final operating speed rapid-
ly. (There is a separate dc motor for the
tape hubs.) The PLL motor drive makes
the recorder’s operating speed relatively
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independent of supply voltage and tem-
perature, the latter specified over a
range of 32°to 140° F (0°to 60° C).

The cassette well is on what would be
the top of the recorder when it is placed
on a shelf or table. When the recorder is
carried over a shoulder via its built-on
strap, the cassette well is on the side for
convenient loading and unloading. A
small lever opens the cassette cover,
while a firmer push on the lever ejects
the cassette. Located near the cassette
well is a pushbutton-resettable index
counter.

The control panel is dominated by two
large VU meters, whose scales are la-
belled with the standard Dolby level
mark at the +3 indexes. Between the
meters is a PEAK LEVEL LED that flashes
when momentary peaks reach +6 dB.
The meters and PEAK LEVEL indicator
function in playback as well as in the
record mode.

The transport mechanism is con-
trolled by two slide-type levers. The up-
per lever has STOP and PLAY positions,
and next to it is the REC button that must
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be pressed before going to PLAY if a re-
cording is to be made. The second lever
has three positions. The left position is
for rewind, center position for off, and
right position for fast forward tape mo-
tion. Neither lever can be moved unless
the other lever is in its stop (center) posi-
tion. A PAUSE button is located just be-
low the REC button. A red indicator
comes on for the record mode.

The REC level controls for the left and
right channels are concentrically ganged
together. The lowest quarter of their ad-
justment range is marked in white as a
warning that input signal levels are
excessive if the controls must be set so
low. Otherwise, the rest of the scales are
in red for the right channel and green for
the left channel. A small button below
the level controls can be pressed to mo-
mentarily illuminate the VU meters or
pressed and twisted to lock on the illumi-
nation. A similar button connects the
right-channel meter to give an indication
of battery condition.

Separate BIAS and EQ (equalization)
switches are provided for setting the op-
erating conditions to suit most tape for-
mulations. The bias levels roughly corre-
spond to those used with low-noise fer-
ric-oxide and Cr0, (or the chrome equiv-
alent) tapes. The EQ characteristics con-
form to the standard 120- and 70-us
curves for these tapes. (The instruction
booklet that comes with the recorder
lists a number of suitable tapes and rec-
ommended switch settings.) The poLsy
NR switch turns on and off the Dolby B
noise-reduction system, and the LIMITER
switch turns on and off a peak limiter
that takes effect at levels over +3 dB.

The positions on the MIC ATT switch
are labelled 0, 15, and 30 (dB). With this
switch properly set, it is possible to re-
cord very high sound levels without

POPULAR ELECTRONICS
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There's more to Realistic
40-channel CB than
17 added channels...

Just

With so many new and unproven brands on the CB
bandwagon, the reasons for buying Realistic are clearer
than ever. Seventeen years’ experience and sales of a million
sets annually have shown us what it takes to be a leader:

Intelligent, reliable engineering. Easy-to-find sales and
service — to the tune of 4800 Radio Shacks in the USA
alone. And low prices that are possible only because Radio
Shack is a do-it-yourself company, from factory to ware-
house to sales counter.

Take a look at our new high-performance mobile
transceiver, the TRC-467. Advanced phase-lock loop
circuitry generates all 40 channels with an electronic
precision far beyond the imits of the multi-crystal sets.

Thase two credit cards
honored at most Radio “harks
*Prices may vary at individust
stores and dealers

MAY 1977

there’s
17 years of know-how!

Three ceramic IF filters improve the selectivity for a
whopping 80 dB of adjacent-channel rejection. An automa-
tic noise limiter cuts pulse interference, and it's switchable
for maximum dlarity on stronger signals.

llluminated signal strength/RF output meter and chan-
nel selector, LED modulation indicator — conveniences that
make your CB easier and more fun to use. Wth dynamic
plug-in microphone, adjustable mobile bracket, and power
cables for any vehicle with 12 VDC positive or negative
ground.

Come in today and see the TRC-467. Designed, man-
ufactured and sold only by "the” (B experts — Radio
Shack. Just 119.95*

SOLD ONLY WHERE YOU SEE THIS SIGN:

Radie fhaek

A TANDY COMPANY ¢ FORT WORTH, TEXAS 76107
OVER 5000 LOCATIONS IN NINE COUNTRIES
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Response curves showing Dolby tracking error at two levels.

overloading the microphone preamplifier
stages.

Set into the right side of the recorder
is a well that contains the various input
and output connectors, a slide switch for
selecting either the microphone or line
inputs, playback output jacks, a head-
phone jack, and a small volume control
for the built-in speaker. There is also a
jack for connecting the external ac pow-
er supply to the recorder.

The published performance specifica-
tions of the recorder are similar to those
for a better-quality line-operated cas-
sette deck. The recorder can be oper-
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ated continuously for approximately two
hours with six fresh D cells installed.

Laboratory Measurement. We
used TDK AC-331 tape with 120 ps
equalization and Teac 116SP tape with
70 ps equalization during our playback
frequency response tests. In both cases,
the response was flat within +0.5 dB
from 150 to 10,000 Hz, with a maximum
departure from flatness of only 1 dB at
the lower frequencies (which extended,
respectively, to 63 and 40 Hz with the
two tapes).

Several types of tapes were used to

www.americanradiohistorv.com

measure the overall record/playback
frequency response. The curves ob-
tained with Maxell's ferric-oxide UD-XL |
and cobalt-treated ferric-oxide UD-XL it
(designed to be used with “chrome” bias
and equalization) tapes were typical of
the recorder's performance with other
high-quality tapes. The frequency re-
sponse was a nearly straight line that
sloped downward with increasing fre-
quency. The total variation was =3 dB
from 35 to 12,500 Hz using UD-XL | tape
and from 35 to 15,500 Hz with UD-XL I
tape. The principal difference between
the two tapes was not in their frequency
responses but in their high-frequency
saturation characteristics. When the
measurement was made at 0 dB instead
of the usual —20 dB, the UD-XL i tape
delivered a much better high-frequency
response.

The tracking error of the Dolby circuits
between the recording and playback
conditions (they are supposed to be ex-
actly balanced at all levels and frequen-
cies) was excellent. At levels of —20 and
—40 dB, there was no more than 1 dB of
change in response at any frequency
when using the Dolby system.

A line input of 62 mV or a microphone
input of 0.22 mV was needed for a 0-dB
recording level. The latter increased to
1.6 and 8 mV when the MIC ATT switch
was set to its 15- and 30-dB positions,
respectively. The microphone overload
levels were 82, 550, and 1550 mV in the
three positions of the MIC ATT switch.
The playback output from a 0-dB record-
ing level varied somewhat with the tape
used. The premium ferric-oxide tapes—
Maxell UD-XL Il and TDK SA—gave
about a 0.7-t0-0.8-volt output, which
roughly corresponds to the rated 0.775-
volt output. However, the UD-XL | tape
yielded a higher output at 0.93 volt.

The playback distortion from a 0-dB
recording at 1000 Hz was 0.63% with
UD-XL | and 0.8% with UD-XL i tapes.
The 3% THD level was reached with re-
spective recording levels of +6.5 and
+5 dB. The PeAk indicator flashed at +5
dB. The recording limiter had no effect at
0-dB or lower levels, but it made a
worthwhile reduction in playback distor-
tion when the recording levels were well
off-scale on the meters. For example, at
+7 dB, with UD-XL Il tape, the distortion
reduced from 5.3% to 2.1% with the lim-
iter switched in. At +10 dB, the distor-
tion was a still-tolerable 3.5%, but at 20
dB it reached an unacceptable 10%. It is
clear that the presence of the limiter is
not a justification for entirely ignoring re-
cording levels.

We were pleased to note that the VU

POPULAR ELECTRONICS
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| BUILD THE LIFESCREEN,
: BIG SCREEN COLOR TELEVISION

meters were correctly named, at least
with respect to their performance. Their
ballistics matched the specifications for
professional VU meters, with a 0.3-

THE CREATION OF BIG SCREEN TELEVISION
OFFERS

E
A NEw OIMENSION IN TELEVISION VIEWING

second, 1000-Hz tone burst occurring
once per second to give exactly the
same meter indication as a continuous
tone of the same level.

With UD-XL I tape, the S/N referred to
the 3% THD level was 56.5 dB un-
weighted, 60.5 dB with IEC A weighting,
and 56.5 dB with CCIR/ARM weighting
(the type preferred by Dolby Laborato-
ries). With the Dolby system switched in,
these figures improved to 61, 68, and
66.5 dB. With UD-XL Il tape, the S/N
was not quite as good, yielding readings
of 55 dB unweighted, 59 dB IEC A
weighted, and 56 dB CCIR weighted.
The Dolby system improved these fig-
ures to 56.5, 65.5, and 66 dB. The noise
level through the microphone inputs was
14.5 dB greater at full gain but much
less with normal settings of the record-
ing gain. Playing a 200-nanoweber/
meter standard Dolby leve! tape provid-
ed meter readings within 0.5 dB of the
Dolby calibration marks on the meters.

The measured wow was the 0.01%
residual of our test equipment and
tapes. Unweighted rms and flutter mea-
sured 0.145% in both the playback and
combined record/playback tests. These
figures cannot be compared to Teac’s
own rating, which was based on a
weighted measurement. The transport
operated smoothly and reliably and
moved a C60 cassette from end to end
in about 84 seconds. The crosstalk be-
tween stereo channels was —45 dB at
1000 Hz, measured with a TDK AC-352
test tape. All these tests were made us-
ing an ac power supply.

User Comment. The overall perfor-
mance of this recorder is squarely in the
class of the better component-type cas-
sette decks used in home hi-fi systems.
in fact, with respect to distortion and
noise levels, almost perfect playback
equalization, and virtually ideal Dolby
tracking, this recorder was superior to all
but a handful of the component cassette
decks we have tested.

Used in a fixed home hi-fi system, the
recorder’'s sound quality and handling
convenience left little to be desired. Our
only criticism of its operation concerns
the eject lever. With the recorder slung
over a shoulder, it is very easy to brush
against the lever and inadvertently open
the cassette door. Otherwise, this fine
little recorder offers the best of portable
and fixed operation, albeit at a price.
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FITSWITH ANY DECOR - YOU CAN
CHOOSE ANY TYPE WOOD OR FORMICA
THAT MATCHES YOUR FURNITURE

FACTS

1. The special LIFESCREEN® lens and front
surface mirror supplied by Extron are the
same type used by major big screen tele
vision manufacturers {Sony, Muntz, etc.).
THESE PROFESSIONAL COMPONENTS
SHOULD NOT BE CONFUSED WITH THE
CHEAP PLASTIC MAGNIFYING IMI
TATIONS NOW FLOODING THE MAR-
KET BECAUSE OF THE POPULARITY
OF BIG SCREEN TELEVISION.

i

Kodak Ektahte screen {recommended be
cause 1t 1s 16 TIMES BRIGHTER than a
flat matte surface and 6 TIMES BRIGHTER
than most flat beaded movie screens) is the
same used by major big screen television
manufacturers The Ektalite screen i1s made
of a special treated sheeting laminated to
a spherically curved “shell” frame. The
Ektahte screen dramatically out-performs
all other types of screens by reflecting all
its incident light back to the viewer instead
of absorbing it. lts parabolic shape rejects
extraneous light, thereby concentrating
a highly efficient and directionally selective
television image that i1s exceptionally sharp
and colorful.

3. Can be used with or without remote control
television becahise the control panel 1s faced
toward you like any conventional televison.

4. This system will reproduce whatever signals
it receives. We therefore do not recommend

t
1
!
!
|
I
1
I
I
!
i

it in poor reception areas. The distortion Name _ -
would be enlarged. Address o
Extron LIFESCREEN* Projection System Cov . = =
8831 Sunset Blvd State ~_ zn
W. Hollywood, Calf 90069 - — - - - - =
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As Reing There!

Be Seen'

Than fuer!

ment’

NO ELECTRONIC SKILLS REQUIRED

* Sporting frents Are An Experience As Eaciting
* Moves Are Seen The Way They Were Meunt To
o Puy And Other Viden Cames Are More Exciling

« Can Be (ed Wuh Videa Tape Plavbuck Lquip

The LIFESCREEN® TV was designed for the Do-l1-Younel” enthusias)
who wishes lo have the enjoyment and excitement of a professional
Big Screen TV but refuses 10 pay the $S1500 to S4000 and higher prices
that most major manufacturers charge for it is | xury

NN

S ey

HOW THE LIFESCREEN
PROJECTION SYSTEM WORKS

HOW TO ORDER COMPONENTS

The LIFESCREEN® Lens and Front Surface
murror can be ordered from Extron.

The Kodak Ektalite Screen can be purchased from
a local Kodak retaiter for about $100.

The Sharp 13" Model 13421 Color TV can be pur-
chased from a local Sharp retailer for about $300.

Extron can supply you with the screen or the
television for the prices quoted above.

If you now own a portable color TV that has a bright,
color pure picture, IT MAY BE ACCEPTABLE with
minor alterations. DETAILS WITH PLANS

START BY ORDERING YOUR PLANS TODAY!

Dont he discouraged becane i s g At Tine svstem when huidt accarding 10

saviructioms o5 every Bit as Rood as the projec tion TV on the market todov

@ Extron LIFESCREEN® Projection System 8831 Sunset Blvd.

{Jpiease Rush Me one complete set of LIFESCREEN~
Plans @ $9 00

Please also send me the items checked below
3 LIFESCREEN- Lens @$150 00

") LIFESCREEN-: FrontSurface Mirror @ $20.00

All prices F 0. B Factory

1
t
W Hollywood, Calif 90069 |

Calf. residents aod 6% |

Sales Tax |

TOTAL § _ _ [ |
[ Enclosed |
] Charge to my credil card I
|

|

|

i

- Card Name - — S =

Card Number
Expiration Date

shol
technology?

BUTE

[/ $12 One Year
O Bill me

Name (Please Print)
Address
City

lon't it time you
own personal computer?

Read BYTE, the leading national publication covering the fantastic new field of per-
sonal computer applications. Today, lar?e scale integration has made it possible for the
a general purpose computing system. Now, an

entire micro industry markets microcomputer related items, products that range from
computer system kits to peripherals, software and literature on the subject. But where
u?d you go for all the details about your personal involvement in computer

individual to enjoy the unigue benefits o

[J Bill Bank Americard
Credit Card Number L /OO OO OO OOH

Credit Card Expiration Date

Read BYTE, the Small Systems Journal devoted exclusively to microcomputer
systems. Every issue a monthly compendium of lively articles by professionals. com-
puter scientists, and serious amateurs.

Fill in subscription coupon today, or phone your request directly — call 603/924-7217 and
ask for subscription department. Read your first copy of BYTE, if it’s everything you
expected, honor our invoice. If it isn't, write ‘CANCEL’ across invoice and mail 1t back
You won't be billed and the first issue is yours .

Allow 4to 6 weeks for processing.
L 1 K § ¥ 3 & B 0 ;R __§ 8 § ¢ ;- ¢ ¢ T § J T I § "} ]

70 Main St., Peterborough, N.H. 03458
Please enter my subscription to BYTE ..
[ $30 Three Years

[} $22 Two Years
[J Check Enclosed

State

! Bill Master Charge

__2ip —

The Small Systems Journal

had your

07A5

—————————dd

L------—----——--------—--—

CIRCLE

www americanradiohistorv

NO 12 ON FREE INFORMATION CARD

com

39


www.americanradiohistory.com

EIIGEILIGES

e

Auto Cigar Lighter Transmitter

It looks like the car’s cigar lighter, since it's in the light-
er slot. But the ‘“‘Merc,”” developed by Mallard Manu-
facturing, Sterling, IL, is a one-ounce transmitter that,
when pushed in just like a cigarette lighter, sends a cod-
ed signal that opens a garage door. The Merc (Mallard
Electronic Radio Control) is said to work with any door
opener on the market, and can be easily unplugged and
moved to another car. Since it stays in the lighter slot, it
isn’t easily misplaced or, since it looks like the lighter,
stolen. The Merc transmitter and companion receiver
will sell for about $65 together.

-\ ~ 3
1V Lantions

Hearing-aid TV 1S
The Federal Communications Commission has given
approval to an electronic system for producing captions
on TV programs for hearing-impaired viewers whose
TV receivers are equipped with the proper decoding
accessory. While this gives the nod to manufacturers
who wish to make the accessories, it does not require
stations to supply the captions. PBS (Public Broadcast-
ing Service) has been experimenting with the system for
two years, but opposition has come from the commer-
cial networks who want more time for testing. Accord-
ing to estimates presented to the FCC, the equipment to
produce the captions will cost each station $30,000 to
$50,000 and encoding the programs is expected to add
another $1000 to $3400/hr to production costs.

Citizens Band” Movi

**Citizens Band,” a feature movie about the phenome-
non of CB radio and its effect on the lives of some of the
people who use it, is being filmed on locations in Marys-
ville and Yuba City in northern California. The Fields
Company production for Paramount Pictures release is
to be a contemporary comedy-drama about the personal
adventures of an interrelated group of characters in Ev-
erytown, U.S A. The movie depicts various uses of CB
radio, including heroic rescue operations in highway
and air emergencies. All the principal performers who
use CB radios in the picture were given CB equipment
and operating instructions long before the start of pro-
duction so that they would become accomplished
CB’ers and play their roles authentically.

To keep official time in step with the spinning earth, a
leap second was inserted into the world’s time at the end
of 1976. By recommendation of the International Time
Bureau in Paris, France, the leap second began on De-
cember 31, 1976, at precisely 23:59:60 Universal Coor-
dinated Time. It ended at 00:00:00 on January 1, 1977,
making the *‘leap second’’ part of 1976, not 1977. This
additional second was inserted by all standard time or-
ganizations around the world, including WWV,

WWVB, and WWVH in the U.S. The 1976 leap second

was the sixth since the practice began in 1972, and is re-
quired because, in comparison with atomic clocks, the
earth is slowing down enough so that the extra second is
needed to keep the clocks synchronized to the spin of
the earth to within one second.

On February 1, 1977, the National Bureau of Standards
discontinued broadcasts on the less-used frequencies of
its two time and frequency radio stations. The affected
frequencies are 20 and 25 MHz at WWYV (Fort Collins,
Colorado) and 20 MHz at WWVH (Kauai, Hawaii). Both
stations will continue to broadcast on 2.5, 5, 10, and 15
MHz with no change in radiated power. Radio station
WWVB will continue broadcasting on 60 kHz with no
changes. Broadcast equipment previously used on the
discontinued frequencies will be converted to serve as
back-up systems for the remaining frequencies, and will
be automatically turned on if the primary transmitters or
antennas fail. The NBS also announced that this partial
discontinuance of service will be reviewed periodically
as changes occur in radio propagation conditions, sun-
spot activity, etc. If conditions warrant, a resumption of
service on the higher frequencies will be considered.

\ 1 Qni¢
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Frost & Sullivan, a market research organization, has
detected many long-term bright spots in consumer elec-
tronics, including video tape systems, video discs, video
games, and video projection systems. Despite stiff com-
petition from the Japanese and Taiwan manufacturers
for the TV receiver market, Frost & Sullivan concludes
that the U.S. can dominate the field of video entertain-
ment systems because of its early start and sophisticat-
ed circuitry. The video game market, which checked in at
$26 million in 1976, is expected to climb to more than
$130 million by 1985. There are now more than 70 com-
panies in the field. Video tape systems will be dominated
by the Japanese, with a market peaking in 1980 before
giving way to video disc systems . . . if the industry
agrees to standardization of software and hardware,
says Frost & Sullivan.

The Coast Guard has established guidelines to assist
volunteer CB-monitoring groups in relaying boating dis-
tress information. The guidelines are required to make
sure a message gets through the various relay stations
unchanged. The boatman can’t reach the Coast Guard
directly on CB because the Coast Guard doesn’t moni-
tor CB channels, a task left to REACT teams and other
CB groups. The Coast Guard needs the following infor-
mation: name and description of the boat, position, na-
ture of the assistance required, number of persons
aboard, radio frequencies available, name of the owner
or operator and his home port and telephone number,
and the name and phone number of the original contact
for confirmation and callbacks.

= e — =
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FULL COLOR
CATALOG OF
handic
EQUIPMENT
Send taday
for your free
copy.

Now you can buy Europe’s No.1CB
inthe U.S.A.

The country that created superior steel, jet fighters
automobiles and cameras has also created the
world's finest CB equipment.

handic, from Sweden, is the best selling, most
popular CB in ail Europe.

It s atrue system. Base stations, mobiles,
hand-helds and accessories interface with one
another as a system should.

handic CBs have not onlv met but exceeded
all FCC specifications at their time of introduction.
Including the extraordinarily nandsome new 40
channel line.

Ruggedly made for tough Swedish geography
and extreme weather conditions, yet

0
,\g(\e \00 stunningly designed, handic has
' oﬁxzé drawn rave reviews from CB publi-

S

cations inthe U.S.

handic USA, Inc, 14560 N.W. 60th Ave., Miami Lakes, FL 33014

A handic 240 $25995
B handic 230 — under-dash 40 ch/5w Mobile CB (LED)
C handic 21 - z ch/1w Hand-heid CB - $5995

D handic 32 — & ch/2w Hand-held CB — $6995

E handic 43C - 4 ch/3w Hand-held CB - $89.95

F handic 65C - 6ch/5w Hand-held CB - $10995

G UCB - Unwversal Cassette. Recharge/Power Holder for Hand-helds
H handc $-12 - Selective Call tor Base & Mobile — $7995

in-dash 40 ch/5w Mobile CB/AM/FM Radio MPX (LED)
$19995

'

$1995

handic 305 - & ch/5w Mobile CB — $7995
J handic 4005 — 40 ch:5w Base CB w/Sub-recerve (LED) -~ $27995
K handic 3605 — 40 ch/5w Base (LED) — $24995
L handic 007 - Bch/hi-lo band Scanner w/FM Radio — $23995
M handic 006-H°L ~ 8ch/hi-io band or UHF Scanner — $14995
N handic 004-U — 4ch/hi-lo band or UHF Packet Scanner — $13995

O BK-305 - Power-pak for handic 305. 605. 006 - $34 95
P handic 80 - Base Power Mike - $49.95

mease send the free handic color catalog and name ofj
I my nearest dealer. I

Name

I Address I

. +1.
. handic |

State USA Inc. %

Zi Telephore (305)558 1522 Tetex: 519139

P Kennedy Building, 14560 1 W 60th Ave

Miami Lakes Flonda 33014 USA

b e i M o | M e | e g
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‘Meet The Digital Group

<w gy Ty

Pl

LA L ¥

Clockwise trom top CPLL U Video Monitor Impact Printer Kevboard Cassette Storage System wath Four Drives

If you are seriously considering the purchase of a microcomputer
system tor personal or business use.. or just beginning to feel
the first twinges of interest in a fascinating hobby. .. the Digital
Group is a company you should get acquainted with.

For many months now, we've been teverishly (and rather quietly)
at work on our unique, high-quality product —a microcomputer
system designed from the inside out to be the most comprehen-
sive, easy-to-use and adaptable system you'll find anvwhere. And
our reputation has been getting around fast. In fact, you may have
already heard a little something about us from a triend. We've
found our own best salesmen are our many satisfied customers.

There's a good reason Simply, the Digital Group has alot to offer:
state-of-the-art designs, a totally complete systems philosophy,
unexcelled quality, reasonable software, affordable prices and the
promise that our products will not become rapidly obsolete, even
in this fast-moving. high-technology field

The Advantages
Here are o few specitic advantages of our product line:

» We offer interchangeable CPUs from different manutacturers
tincluding the new “super chip” —the Z-80 from Zilog) which
are interchangeable at the CPU card level That way, your
system won't become instantly obsolete with each new design
breakthrough. The major portion of your investment in mem-
ory and 1/O s protected

* Digital Group systems are complete and fully featured, so
there's no need to purchase bits and pieces from different manu-
facturers. We have everything you need, but almost any other
equipment can be easily supported, too, thanks to the uni-
versal nature of our systems

* Our systems are specifically designed to be easy to use.
With our combination of TV, keyboard, and cassette recorder,
vou have a system that is quick, quict, and inexpensive. To get
going merely power on, load cassette and go!

(the dightalgronp

P.0). Box 6528
Denver, Colorado 80206
(303) 777-7133

OK, I'd hike to get to know you guvs better Send me the whole package!

Name

Address

City/States Zip
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* Design shortcuts have been avoided —all CPUs run at tull
maximum rated speed.

» All system components are available with our beautitful new
custom cabiets And every new product will maintain the
same unnmuistakable Digital Group image.

The Features

Digital Group Systems--CPUs currently being delivered: Z-80 by
Zilog, BOSOIA/9080A, 6800, 6500 by MOS Technology.

All are completely interchangeable at the CPU card level Standard
features with all systems:

» Video-based operating system

» Video/Cassette Interface Card
512 character upper & lower case video interface
(1024 optional)
100 character/second digitally synthesized audio
cassette intertace
* CPPU Card
2K RAM, Direct Memory Access (DMA)
Vectored Interrupts (up to 128)
256 byte 1702A bootstrap loader
All buffering, CPU dependencies, and housekeeping
circuitry

* Input/Output Card
Four 8-bit parallel input ports
Four 8-bit parallel output ports

e Motherboard )
Prices tor standard systems including the above features start at
S475 for 7-80, $425 for 8080 or 6R00, $375 tor 650().

More

Many options, peripherals, expansion capabilities and accessories
are already available. They include rapid computer-controlled cas-
sette drives for mass storage, printers, color graphics interfaces,
memory, /O, monitors, prom boards, multiple power supplies,
prototyping cards and others. Software packages include BASICs,
Assemblers, Disassemblers, Text Editors, games, ham radio
applications, software training cassettes, system packages and
more (even biorhythm).

Sounds neat —now what?

Now that vou know a little about who we are and what we're
doing, we need to know more about you In order tor us to get
more information to you, please take a few seconds and Hll in our
mailing list coupon. We think vou'll be pleased with what vou
get back.

POPULAR ELECTRONICS
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VOCAL

Popular Electronics'

MAY 1907.

Now your computer can respond to vocal commands
by the simple addition of a $250 single-board unit.

MAGINE being able to talk to your

computer anc have it respond by way
of a hard-copy device or by activating
some external appliance! Computer
hobbyists can row enjoy this facility by
building “Speechlab,” a new, low-ccst
(under $250) computer peripheral. To
use it, all one does is plug the single
Speechlab pc board into an Altair-bus
connector (used by many microcomput-
er manufacturers), enter a special pro-
gram, and the computer does the rest.

MAY 1977

It's a state-of-the-art approach at a mod-
erate cost.

One section of the orogram allows the
user to “train” the computer to accept a
vocal input (via a microphone), analyze
the spoken word, and create a digitized
version that is stored in memory. The
second part of the program allows the
user to speak to the Speechlab and
have the computer generate the output
selected for that particular sound.

The vocabulary size of Speechlabis a

www americanradiohistorv com

function of the speech recognition al-
gorithm used and the amount of memory
available. For the program used in this
article, it is 64 bytes per spcken word.
The unique characteristics of Speech-
lab open many formerly closed doors.
Since Speechlab will operate with any
audio input (not necessarily a recog-
nized language), a person who's vocally
handicapped can operate almost any
number of appliances (TV receiver,
stereo system, solenoid-operated door,
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Fig. 1. The mic input is
amplified, filtered and
applied to S1 along with
raw audio, zero-crossing
detection, and three
reference voltages.
Output of S1 is computer
selected by switch S2

for digitizing.

MIC
INPUT

FROM
ADDRESS
BUS

FROM

FILTERS
Fl

150Hz 900H:

TIME
AVERAGERS e
I 1 LOG.
TAl AMP s2
L= Ll 2 TO !
SOLID~
STATE
ITAZ SWITCH
L]

F2
900Hz 2.2kHz

F3

2.2kHz-5kHz X

MIC AMP

AMPLIFIER &
A2

S
8 7O |

Al

SWITCH

ZERO
CROSSING

SIG GEN
Gl DETECTOR

REFERENCE
GENERATORS

ADDRESS
DECODING

(©]

A/D
CONV

I_>m
DATA
BUS

1

oATA[

COMMAND
LATCH

)

BuUs

etc.) using a repeatable sound such as a
grunt. One can use Speechlab, too, as a
vocal processor to add spoken com-
mands to many computer games (such
as the “Star Trek” game), or enter the
world of artificial intelligence and
advanced programming.

Circuit Operation. The basic block
diagram of Speechiab is shown in Fig. 1.
The audio input is amplified by A1 and
applied to three 80-db/decade rolloff
band-pass filters F1, F2, and F3. These
filters encompass the ranges of 150 to
900 Hz, 900 Hz to 2.2 kHz, and 2.2 kHz
to 5 kHz, respectively. These ranges
correspond to the frequency ranges of
the first three resonances of the average
human vocal tract.

Each filter is passed to a time averag-
er (TA1, TA2, and TA3) to generate a
voltage proportional to the level of the
speech waveform within each band.

The amplified audio signal from A1 is
further amplified by A2 to generate an
unfiltered waveform that can swing =2
volts about a rest level of 2 volts. This
signal is also applied to a zero-crossing
detector that generates a voltage pro-
portional to the number of times the
speech waveform crosses the 2-volt rest
level in a given period of time, thus gen-
erating a measure of the dominant fre-
quency in the speech signal.

These five voltages—TA1, TA2, TAS,
A2, and ZCD—are fed to solid-state
switch S71 along with three reference
voltages used for calibration and self
test. A computer output command se-
lects one of these five voltages to be
passed through S1.

The selected output from S7 is
passed to a second solid-state switch
(52), and to a logarithmic amplifier (L 1)
that emphasizes the low-level signal be-

A4

fore being passed to S2. Switch S2 can
select either the direct output from S7, or
the output from L1, and pass this select-
ed signal to a 6-bit A/D converter where
the voltage is converted to a digital val-
ue. The output of the A/D converter is
fed to the computer data bus.

All operations of the Speechlab are
controlled through a single {/O port (ad-
dress AFpex). As shown in Fig. 2, six
bits are used: bit-5 disables the 8-to-1
multiplexer (S1), and is used when
switching between bands; bit-4 controls
signal generator G1 which is used either
to drive the microphone so that it acts
like a miniature loudspeaker for prompt-
ing during voice input, or to drive the fil-
ters and zero-crossing detector during
calibration and test; bit-3 selects either
linear or logarithmic scaling of the volt-
age applied to the A/D converter; while
bit-2, bit-1, and bit-0 select one of the
eight signals from S? for A/D conver-
sion.

The input data word contains the 6-bit
A/D output in bits 0 through 5, bit-6 is
unused and is always 0, while bit-7 is the
A/D converter status with a 1 corre-
sponding to busy, and 0 corresponding
to finished.

Speechlab is physically configured to
occupy one slotin the Altair bus, and the
complete schematic is shown in Fig. 3
through Fig. 7.

Construction. The two foil patterns
(Speechiab uses one double-sided pc
board) are shown half-size in Fig. 8.
(Blow up to full size on film only.) Com-
ponent layout is shown in Fig. 9.

All the components are mounted on
one side of the board, with all the solder-
ing done on the noncomponent side.
Sockets are recommended for all IC’s
since most of them are MOS-types that
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may be damaged by improper handiing.

Integrated circuits IC1, IC4, IC7, ICS8,
IC9, IC15, and IC16 should be selected
so they are capable of delivering a 4-volt
output when using a 5-volt supply. Dual
flip-flop IC14 can be from any manufac-
turer but Fairchild, as their truth table is
somewhat different from the convention-
al table.

Start construction by installing the
voltage regulator (/C6), all the discrete
components, and the IC sockets—do
not install the IC's at this time. Check the
board for correct parts installation, and
to make sure that there are no solder
bridges between adjacent foil traces.
Mount the board in an Altair bus connec-
tor, and check for the presence of 5 volts
at the output of the voltage regulator and
at the appropriate socket pins. Remove
the board from the computer.

Install /IC2 through IC5, IC10 through
IC14, and IC17 through IC22. Install the
board back in the Altair bus connector,
and turn on the computer. Load the test

OUTPUT PORT
'7[el514[3lz| I ‘ﬂlBITS
— —
NOT USED 3-BIT CODE SELECTS
| OF 8 VOLTAGES FOR
MULTIPLEXERQ CONVERSION
0O=ENABLE
1 =DISABLE }

BEEP
CONTROL 1=L0G, O=LIN
0=NO BEEP

| =BEEP

Ll 1]

i
6 BITS DATA
ALWAYS

A/D
CONVERTER
STATUS!
1=BUSY
#$=DONE

Fig. 2. Input and output
port bit configuration.

POPULAR ELECTRONICS

LOGARITHMIC/LINEAR SELECTION
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Unless otherwise noted, the following capaci-
tors are 10% Mylar types, and all picofarad
sizes are CMOS5 types.

C1, Cis, C21, C43, C47, C49, C52,
C57—0.0047 wF

C2, C31—100 pF

C3, C17, C20—270 pF

C4, C7, C8, C10, C12, C19, C27, C32, C33,
C34, C35, C36, C37, C44, C55, C6l,
C62—0.1 pF, 25-V disc

Cs5, Cl4, C18, C24, C54, C60—0.01 uF

Cs, C42, C45, C53, C56—240 pF

C9, C40, C48—0.022 uF

C11, C29—47 pF

C13—15 pF, 25 V tantalum

C15,C22,C51,C59—0.0015 uF

C23—0.0022 wF

C25, C26, C28, C38—1 pF

C30, C39, C46—0.047 uF

C41—0.1 pF

C50, C58—0.001 uF

D1, D3 through D6—1N4148 or IN914 diode

D2—1N746 diode

IC1, IC4, IC7, IC8, IC9, IC15, ICi6—
LM3900 quad amp

IC2—4051 8-to-1 analog multiplex

IC3—4016 quad analog switch

IC5—LM311 comparator

IC6—T78MOS5 5-volt regulator

IC10—4024 7-stage binary counter

IC11, IC18—74C174 D flip-flop

1C12—4050 hex buffer

IC13, IC22—4049 hex buffer inverter

IC14—4013 (see text) dual-D flip-flop

IC17—74LS30 8-input NAND gate

IC19—8097 three-state hex buffer

1C20—8093 three-state quad buffer

1C21—4001 NOR gate

MIC—Mura DX-121 dynamic microphone
(part of stereo set Mura DX-242)

MAY 1977

A
FIG4

A B
udo) FI1G5

+5v

.......

RI

Fig. 3. Amplifier 14IC9 takes either audio or tone from

+5V

141C4 depending on computer command. IC1 circuits are

used as raw audio amplifier and zero-crossing detector.

PARTS LIST

L1—22-pH choke

Unless otherwise noted, the following resistors
are V4-W, 5%

R1—619,000 ohms, 1%

R2—1 megohm, 1%

R3—6810 ohms, 1%

R4—332,000 ohms, 1%

R5—200,000 ohms, 1%

R6,R20,R21—30,000 ohms

R7, R100—3 megohms

R8, R9, R10, R12, R14, R16, R104—1 me-
gohm

R11—910,000 ohms

R13—2.7 megohms

R15, R48—10 megohms

R17,R18—20,000 ohms

R19, R22, R106—10,000 ohms

R23—1000 ohms

R24, R27—1.2 megohms

R25, R34, R39—470,000 ohms

R26, R38—750,000 ohms

R28, R31-—100,000 ohms

R29—110,000 ohms

R30—39,000 ohms

R32—47,000 ohms

R33, R41-—68,100 ohms, 1%

R35, R96,R102—75,000 ohms

R36—3.9 megohms

R37, R46—357,000 ohms, 1%

R40, R50, RS2, R54, R56, R58, R60
R61—10,000 ohms, 1%

R42—12,100 ohms, 1%

R43, R49—4750 ohms, 1%

R44-—4320 ohms, 1%

R45, R47—681,000 ohms, 1%

RS1, R53, RSS, R57, R59—4990 ohms, 1%

R62—274,000 ohms, 1%

R63—7500 ohms

R64, R66, R72, R75—160,000 ohms

-R65, R71—12,000 ohms
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R67, R70—300,000 ohms

R68—931,000 ohms, 1%

R69—2 megohms

R73—620,000 ohms

R74, R76, R90, R92—62,000 ohms

R77—15,000 ohms

R78, R83, R84—147,000 ohms, 1%

R79, R80, R87—51,100 ohms, 1%

R81,R82,R89—174,000 ohms, 1%

R85—330,000 ohms

R86—680 ohms

R88—100,000-0hm pc trimmer potentiometer

R91—270,000 ohms

R93—249,000 ohms, 1%

R94—4300 ohms

R95, R97, R103, R105—360,000 ohms

R98, R101--820,000 chms

R99—845,000 ohms, 1%

R107—158,000 ohms, 1%

R108—4700 ohms

R109,R111, R117, R119—82,000 ohms

R110, R116—5100 ohms

R112, R115—180,000 ochms

R113—549,000 ohms, 1%

R114—1.6 megohms

R118—510,000 ohms

R120—6800 ohms

R121—2000 ohms

Misc.—Sockets (one 8-pin, thirteen 14-pin,
seven 16-pin), regulator mounting hard-
ware, tie-wrap etc.

Note 1: The following is available from Heu-
ristics Inc., 900 N. San Antonio Rd. (Suite
C-1), Los Altos CA 94022 (Tele:
415-948-2542): complete kit of all parts in-
cluding pc board, sockets, microphone,
hardware manual, and 200-page lab manu-
al, SpeechBasic, and assembly language
programs at $249. (California residents
please add 6%2% sales tax.)
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Fig. 4. Three bandpass filters and their associated time averagers.
They encompass three ranges corresponding to frequency ranges
of the first three resonances of an average human vocal tract.

program of Table | at 100 (hex). NOTE:
all program data in this article is in hex.

You must jump to your monitor routine
at address 0164-0165. Load address
195 with 05 and run the program. This
will input the fixed reference voltage lev-
els to the A/D converter and check the
signal paths from switch S1 to the com-
puter data bus.

After running this program, examine
locations 200 through 20F, 300 through
30F, and 400 through 40F. Location 200
through 20F should contain 12 +4, 300
through 30F should contain 24 +4, and
400 through 40F should contain 36 +4.

Insert the remaining IC's in their sock-
ets, load location 195 with 10, and run
the test program (Table I). This test uses
the signal generator (G1) to create an in-
put for the filters, amplifiers, and zero-
crossing detector, and thereby checks
the remaining signal paths on the board
and calibrates the microphone pream-
plifier. After running the program, exam-
ine locations 200 to 20F to see if it con-
tains 16 to 18. If not, adjust potentiome-
ter R88 and rerun the program until
these outputs occur.
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Calibration and Test Program.
The test program (Table 1) is a general-
purpose calibration, test, and diagnostic
program for the Speechlab. It loads at
location 100 and requires memory from
100 to 600 for program and data areas.
Locations 163-165 should be loaded

36> DOog 4 15

with a jump to your monitor address so
that the program will return control to
your monitor after execution. If you do
not have a monitor, place a halt at this
location.

The program collects four 256-byte
buffers of data from four of the eight pos-

35D DOl 3 5
GGD 002 1l 2

89D 003 14 ICI8 10

5
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