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’ioneer believes that any objective
romparison of quality/performance/
rice between cur new S¥-1010,
}X-939 and SX-838 AM-FM stereo
eceivers and any other fine receivers
vill overwhelmingly indicate Pionzer’s
jutstanding superiority and value.

Fhe most powerful ever
Yioneer uses the most conservative
iower rating standard: continuous
jower output per channel. with both
thannels driven into 8 ohm loads,
icross the full audio spectrum from

20Hz to 20,000 Hz. Despite this
conservatism, the SX-1010 far
surpasses any unit ever produced with
anunprecedented 100 + 100 watts RMS
at incredibly low 0.1% distortion.
Closely following are the SX-939

(70 + 70 watts RMS) and the $X-838
{50 + 50 watts RMS) both with less
than 0.3% distortion. Dual power
supplies driving direct-coupled
circuitry maintain consistent high
power output with positive stability. A
fail-safe circuit protects speakers and
circuitry against damage from
overloading.

() PIONECIY STERLD &

id

Outstanding specifications
for flawless reception

FM reception poses no challenge to the
exceptionally advanced circuitry of
these fine instruments. Their FM tuner
sections are designed with MOS FETs,
ceramic filters and phase lock loop
circuitry. The result is remarkable
sensitivity, selectivity and capture ratio
that brings in stations effortlessly,
clearly and with maximum channel
separation. -

SX-1010 SX-939  §X-838

FM Sensitivity (IHF) 1.7uv  1.8uV 1.8uV
(the lower the better)

Selectivity 90dB 80dB 80dB
(the higher the better) L EyT T
Capture 3atio 1dB 1dB 1dB

(the lower the better)

Signal/Noise Ratio 72dB 70dB 70dB
(the higher the better)

Total versatility plus innovations

Only your listening interests limit the
capabilities of these extraordinary
receivers. They have terminals for
every conceivable accommodation:
records, tape, microphones, head-
sets — plus Dolby and 4-channel
multiplex adaptors. Completely
unigue on the SX-1010 and $X-939 is
tape-to-tape duplication while
listening simultaneousty to another
program source. The SX-838
innovates with its Recording

£u SX-102
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There can
be only
one best.
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3,025 passible tonal compensations with unique twin stepped tone controls

(SX-1010, SX-939)

Selector that permits FM recording
while listening to records and vice
versa. Up to three gairs of speakers
may be connected to each model.

INPUTS §$1-1010 SX-939 SX-B33

T'ape monitor/4-ch. 3 2 2’
adaptor

Phono 2 2 2

Microphone 2 2 1

Auxiliary 1 1 1

Noise reduction 1 1 1

DUTPUTS

Speakers 3 3 3

Tape Rec./4-ch. 3 2 2
adaptar

Headsets 2 2 1

Noise reduction 1 1 1

4-channel MPX 1 1 1

Master contral system capability
Pioneer's engineers have surpassed
themselves with a combination of
control features never before found

in a single receiver. All three units
include: pushbutton function selection
with illuminated readouts on the

-ultra wide tuning dial, FM and audip

muting, loudness contour, hi/low
filters, dual tuning meters and a
dial dimmer.

Never before used on a receiver
ars the twin stepped bass and treble
tone controls found on the SX-101C
and SX-933. They offer over 3,000
tonal variations. A tone defeat
switch provides flat response
instantly throughout the audio
spectrum. The SX-838 features

switched turnover bass and treble

- controls for more precise tonal

compensation for room acoustics and
other program snurce characteristics.

In their respactive price ranges,
these are unquestionably the finest
values In stereo receivers the world
has ever known. Audition their
uniqueness at your Pioneer dealer.
SX-1010 — $699.95; SX-939 — $599.95,
§X-838 — $499.95. Prices include
walnut cabinets.

Also new and more
moderately priced.

Pioneer's most complete and finest

line of receivers sver, presents

equally outstanding values sta-ting at

$239.95. Shown here are the SX-535

— $299.95, SX-636 — $349.95, SX-737

— $399.95. All with walnut cabinets.
U.S. Pioneer Electronics Corp.,

75 Oxtord Drive, loonachie,

New Jersey 07074

West: 13300 S. Estrella, Los Angeles

90248/ Midwest: 1500 Greenleaf,

Elk Grove Village, 1. 60007/Canada:

S.H. Parker Co.

when you want something better

PR DT s 538 0 € T SRR R P
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The
editors’
choice:

Heathkit

Dlgltol Design Color TVI

At ELEMENTARY ELECTRONICS they
said: “The fact is, today's Heathkit
GR-2000 is the color TV the rest of

the industry will be making tomorrow

.there is no other TV available at any
price which incorporates what Heath has built into their
latest color TV.”

The FAMILY HANDYMAN reviewer put it this way: “The
picture quality of the GR-2000 is flawless,
natural tints, excellent definition, and pic-
tures are steady as a rock. It's better

than any this writer has ever seen.””

POPULAR SCIENCE pointed out “more
linear IC’s, improved vertical sweep,
regulators that prevent power supply
shorts, and an industry first: the per-
manently tuned I.F. filter.”

The RADIO-ELECTRONICS editors said
the Heathkit Digital Design TV has “features
that are not to be found in any other production color TV
being sold in the U.S.:

“On-screen electronic digital channel readout...num-
bers appear each time you switch channels or touch the
RECALL button...On-screen electronic digital clock...
an optional low cost feature...will display in 12- or 24-
hour format. .. Silent all-electronic tuning. It's done with
uhf and vhf varactor diode tuners... Touch-to-tune, re-

programmable, digital channel selection...up to 16
channels, uhf or vhf...in whatever order you wish...
there's no need to ever tune to ar unused channel. LC IF
amplifier with fixed ten-section LC IF bandpass filter in
the IF strip...eliminates the need for critically adjusted
traps for eliminating adjacent-channel and in-channel
carrier beats. No IF alignment is needed ever. Touch
volume control...when the remote control is used...
touch switches raise or lower the volume in small steps.”

POPULAR ELECTRONICS took a look
at the 25-in. (diagonal) picture and
said it “‘can only be described as su-
perb. The Black (Negative) Matrix CRT,
the tuner and IF strip, and the video
amplifier provide a picture equal to
that of many studio monitors..."

To sum up, POPULAR ELECTRONICS

concluded its study by stating, “In our
view, the color TV of the future is here—
and Heath's GR-2000 is it!”

Why not see what the experts have seen? The Heathkit
Digital Design Color TV—without question the most re-
markable TV available today.

Mail order price for chassis and tube,
$659.95. Remote Control, $89.95,
mail order. Clock, $29.95 mail order.
Cabinets start at $139.95. (Retail
prices slightly higher).

Send for your FREE '74 Heathkit Catalog—world’s largest selection of electronic kits

HEATHKIT ELECTRONIC CENTERS

Units of Schlumberger Products Corporation
Retail pricas slightly higher.
ARIZ.: Phosnix; CALIF.: Anaheim, El Cerrito, Los Angeles, Po-
mona, Redwood City, San Dlego {La Mesa), Woodland Hills;
COLO.: Denver; CONN.: Hartford (Avon); FLA.: Miami (Hia-
leah), Tampa; GA.: Atlanta; ILL.: Chicago, Downers Grove;
IND.: Indianapolis; KANSAS: Kansas City (Mission): KY.:
Louisville; LA.: New Orieans (Kenner): MD.: Baltimore, Rock-
ville; MASS.: Boston (Wellesley); MICH.: Detroit; MINN.: Min-
neapolis (Hopkins}); MO.: St. Louis; NEB.: Omaha; N.J.: Fair
Lawn; N.Y.: Buffalo (Amherst), New York City, Jericho, L.I.,
Rochester, White Plains; OHIO: Cincinnati (Woodlawn), Cleve-
iand, Columbus; PA.: Philadelphia, Pittsburgh; R.I.: Providencz
(Warwick); TEXAS: Dallas, Houston; WASH.: Seattie; WIS.:
Milwaukee.

2
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I
Heath Company, Dept. 10-8 HEATH

Benton Harbor, Michigan 49022 Schiumberger

[0 Piease send FREE Heathkit Cataiog.

Name. =
Address__ I
City. State, Zip. |
Prices & specifications subject to change without notice. CL-516 |
*Mail order prices; F.0.B. factory. H

POPULAR ELECTRONICS
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Editorial

OUR “NEW LOOK”

How sweet it is! After yearning over the years for an
opportunity to work within the framework of a magazine of
traditional size, here we are, at last, with a spanking new, big
format. Would you believe the page size is about 59% larger
than what we had before?

What does it mean to you, the reader? First, you will enjoy
improved graphics and readability—schematics that are no
longer disjointed due to page-size limitations, advertising cards
(bless them) that don’t act as manila dividers, and artistic
effects (including color) that are more pleasing to the eye.

No doubt some ecologically oriented readers will wonder why
we changed now, with the reputed paper shortage. The answer
to that is simple. Most magazine paper today is produced for
use with offset printing presses, which is what we are now
using. Prior to this, POPULAR ELECTRONICS was printed by the
letterpress process, which promises to go the way of the auk
except for special purposes. Further, we recognized that a shift
to a larger size was imminent as electronic circuits became
increasingly complex, thereby requiring more page space to
present larger schematics. As computer technology sifts down
to consumer levels, with lower prices and increased availability
of components, we anticipate the complexity of schematic
diagrams to increase. In essence, we have looked into the
future and POPULAR ELECTRONICS is ready for it!

But our new look is more than physical or visual. We've
gathered together the most authoritative electronics columnists
in the field to bring you exciting, useful information in specific
areas. For example, you will soon be reading new columns on
DX listening, ham radio, and TV servicing. These will be in
addition to our regular columns on high fidelity, CB radio, test
instruments and solid-state devices and circuits. Each
columnist is expert in his respective field, deeply involved for
many years in his specialty. Adding the new cclumns is a bonus
for readers, made possible by the additional editorial space
provided by the larger format.

We will welcome your comments on the change we have just
made on this, our 239th monthly issue. Also, why not let us
know which articles you liked best and what you’d like to see
covered in future issues.

POPULAR ELECTRONICS
www americanradiohistory com
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the Factory.
Yet These Cars Should

Because they’re missing something.
Like an ignition system built for today’s driving.

Factory electronic ignitions were okay for yesterday. (All they do
is eliminate the points and condenser, you know.) But today...with
fuel shortages, the ever-growing cost of maintenance, power-
robbing smog control devices, etc....there's a crying need for
something better.

That something better is a Delta Capacitive Discharge Ignition
System...the low-cost "‘now’ system that really makes sense.
Means up to 20% better gas mileage. 75% fewer tune-ups. Three to
10 times longer plug life. Instant starts...even at —40°. Better ac-
celeration and performance. Easy to install on any automobile
engine, too; even goes on in minutes right over the factory electronic
system with no rewiring. .

Delta Capacitive Discharge ;
lgnition Systems...extra en-
ergy to beat the energy short-
age. Available in two models;

e

' DELTA PRODUCTS, INC.

P.O. Box 1147, Dept. PE
Grand Junction, Colo. 81501
303-242-9000

[ Please send me free literature.

Enclosed is $ O Ship ppd. O Ship C.0.D.
Please send:______Mark Ten B assembled @
$64.95 ppd. Mark Ten B Kit @ $49.95 ppd.
(12 volt negative ground only Standard Mark
Ten assembled, @ $49.95 ppd. 6 Volt: Neg.
Ground Only 12 Volt: Specify_____ Pos. Ground
Neg. Ground Standard Mark Ten Deltakit*
@ $34.95 ppd. (12 Volt Positive or Negative Ground
Only)

Mark Ten CDI, or Mark Ten B. Car Year Make

Priced as low as $34.95 in kit

form. Use coupon to order AED

|
today! Address
City/State Zip
- |

AUGUST 1974 CIRCLE NO. 11 ON READERS SERVICE CARD 5
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Wolver in cheapr dothing.

Design charlatans around the world have found a lucrative business
in selling spurious replacement styli. And because Shure phono
cartridges are asked for by more knowledgeable hi-fi enthusiasts
than any other cartridges, our styli seem to be imitated more than
any others. Now, flattery notwithstanding, Shure design engineers
see red when they see these impostors, because they know that
the performance of your Shure car-
tridge absolutely depends upon the
genuine Shure stylus assembly — so
to protect your investment and to in-
sure the original performance of your
Shure cartridge, insist on the real
thing: Lock for the name SHURE on
the stylus grip (as shown in the photo,
left) and the words, ‘‘This Stereo
Dynetic® stylus is precision manufac-
tured by Shure Brothers Inc.” on the
box.

Shure Brothers Inc.
222 Hartrey Ave., Evanston, Ill. 60204
In Canada: A, C. Simmonds & Sons Limited

fs—c==§K
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Letters
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USING ASCII IN HAM RADIO

In "ASCIl Keyboard and Encoder” (April
1974), it was stated that the ASCII system
can be used for ham radio operation. How-
ever, it appears that the keyboard charac-
ters and layout and the necessary changes
in the circuit would be different from the
ASCIll format normally used by hams. In
addition, some simple series-parallel and
parallel-series conversion circuits would
be needed to interface with normal ham
equipment.

Do you have any specific information we
hams can use to alter the basic design to
bring it closer to our requirements?

’ ROBERT A. LUFF, W3GAC
Gaithersburg, Md.

The author replies: You refer to a five-
level Baudot code, not ASCI!. The former is
obsolete. There are two ways the keyboard
could be used with Baudot: You could re-
define the key matrix using the bottom
three bits of the encoder for the least-
significant two bits of the Baudot code and
slightly rework the upper circuitry to gen-
erate the most significant two bits. The al-
ternative is to add a code-converting ROM
to the output of the keyboard. This is praf-
erable because stock keytops and standard
layout (with little reworking) can be used.
Two ROM’s might be needed.

Parallel-series conversion is an easy
task. The simplest arrangement would be
to use a 555 timer driving a 74165 shift re-
gister. A better method for both directions
at once would be to use a UART, such as
Signetics’ 2536, Texas Instruments’
TMS-6011, or Western Digital’s TR1402A.

More information on the Baudot code
and the conversion process using ROM's
appears in my TTL Cookbook available
from Howard W. Sams & Co.—Don Lancas-
ter.

NEW “EARPHONE” LAW IN FLORIDA

Please advise your readers that, as of
January 1, 1974, it is against the law in the
State of Florida to drive with an earphone
or other listening device covering or in-
serted in the ear. | would assume that this
law aiso covers the single ‘““boom’ mic-
rophone combinations now becoming
popular with CB’ers. The sole exception to
the new Florida law is for an officer (police)
while on duty and only when it is essential
to the performance of his duty.

As an ambulance driver/attendant, | ap-
plaud this law. Drivers cannot hear our si-

POPULAR ELECTRONICS
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rens now with air conditioning going, win-
dows closed, and radios btaring. Ear-
phones and headsets only add to their
deafness to our warning sirens.
R.A. HOLsTE
Orlando, Fla.

SOME WORDS ON REVERSE POLISH NOTATION

As an engineer and owner of an HP-35
pocket calculator, | was amazed that Mr.
Frye failed to mention (in his “Buying and
Using a Pocket Calculator,”” May 1974) the
one important difference between the
Hewlett-Packard calculators and all other
pocket calculators currently available. The
H-P's use Lukasiewicz (or ‘‘reverse Polish')
notation and an operational stack, while
other calculators use algebraic notation.
Polish notation and an operational stack is
the most efficient way to evaluate an ex-
pression.

KENNETH NOTT
Rensselaer Polytechnic Institute
Troy, N.Y.

You are correct. The H-P's are the only
portable calculators to use Lukasiewicz no-
tation, and this notation (plus the use of an
operational stack) is the most efficient
method of evaluating a mathematical ex-
pression.

HOW TO BLANK LEADING ZERD
The clock/calendar chip, CT-7001, sold

by several mail-order houses advertised in
POPULAR ELECTRONICS is a very versatile
device. Thus, it was disappointing to dis-
cover that the leading zero was not
blanked, spoiling the appearance of the
display. Having worked out an inexpensive
addition to interface the circuit to blank out
the leading zero, | thought your readers
might be interested.

My add-on circuit (see schematic) con-
sists of one transistor (the same as the
driver) two resistors, and a 1N914 diode.
Any segment output from the chip can be
used except "B’ and "'C’'—which would
also blank out the "'1”"—and “G’’ (not used
for the zero).

WILLIAM E. SCHOEN
Holland, Pa.

ASCII IS NOT A MACHINE LANGUAGE

As a computer science major, | read with
interest ““ASCIl Keyboard and Encoder"”
(April 1974). However, | must take excep-
tion with the statement that ASCIl is a
machine language. Technically, ASCI| is a
bit representation of alphanumeric and
control information. A machine language,
by contrast, is either the internal represen-
tation of the opcodes or the external form
of the machine’'s assembly language, de-
pending on who is giving the definition.

DANIEL RUSSELL

~ MAKING FULL USE OF ALL THE GATES

In “Alarm System for the Popular Elec-
tronics Low Cost Digital Clock™ (December
1973), the diagram shows one 7404 hex in-
verter, one 7402 quad 2-input NOR gate,
and one 7430 8-input positive NAND gate.

Half of the 7402 is not used. To make full

use of all gates, replace the 7430 with a

7420 dual 4-input positive NAND gate, and
use the 7402 as shown in my diagram.

JEFF JOHNSON

Rochester, Minn.

—

WALL-SIZED TV-ONLY $15%

NOW due to a newly developed

AUGUST 1974

optical manufacturing technique,
you can construct a projector
capable of projecting a TV image
up to a GIANT 5'x 6' onto a wall or
a movie screen.

* |t works in conjunction with your
transistor portable television,
any size picture tube up to 15".

In full color when used with a
color TV set.

* Requires no electrical connec-
tion to TV and may be removed
in seconds for normal TV viewing.

* Can be assembled in one evening.
No electrical or optical know-
ledge is necessary.

¢ Kit contains detailed plans, com-
plete instructions, and precision
lens system. You supply wood or
cardboard, and mirror (obtainable
locally for approx. $1.00).

GUARANTEED
TO WORK

COMPLETEKIT
(including iens)

$15.95

Name

SPECIAL BONUS!
Order within the next 10 days and

receive “IDEAS FOR YOUR HOME
THEATER” FREE!

LAWRENCE A. MYERS CO.
540 Frontage Road, Suite 341, Northfield, iil. 60093

Piease send ____complete TV projector kit(s) including
lens. | enclose $15.95 plus 55¢ postage & handling for
each one. (lilinois residents add 80¢ sales tax, each)

0 Check [ M.O. [ Cash, sent by registered mail

Address

————————_—

City

CIRCLE NO. 29 ON READERS SERVICE CARD
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It You get the same
2! § 25" hobby-kit color
==2% " TVfrom three
¥ different schools.

get
this designed-
for-leamn
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No other home-study school gives youa TV
like the one you build with NRI’s Master
Course in Color TV/Audio servicing.
Some schools give you three or four plug-in
sub-assemblies off the production line to
put together a commercial set. Others give
you a hobby-kit bought from outside
sources. And because neither type was
originally designed to train people for
TV servicing, lessons and experiments must
be “retro-fitted” to the set as it comes.
That’s why we went to the trouble to
engineer our own, exclusive solid-state TV.
It’s the only way a student can (1)
get the feel of typical commercial
circuitry, (2) learn bench tech-
niques while building a com-
plete set from the ground” Up, =3
(3) perform over 25 “inset”
experiments during construc-
tion, and (4) end up with a
beautiful 25" diagonal solid-
state color TV with wood-
grain cabinet and all the
modern features for top per-
formance. Nobody else can
give you this combination of
advantages because nobody else
invested the time and money to
design a set with learning in mind.

NRI passes the savings
on to you

This unique TV doesn’t cost you more. . . it costs you
less, because NRI engineering eliminates the extra cost
of buying from an outside source. NRI training also costs
less because we sell only by mail. No salesmen. We

pass the savings along to you in the form of lower tuition
fees, extras like the TV cabinet (another $140 with other
courses) and a solid state radio you learn on as you
build, plus the actual instruments youw’ll need to service
TVs . .. triggered sweep oscilloscope, integrated circuit
TV pattern generator, and digital multimeter. You can
pay as much as $800 more for a similar course and

not get a nickel’s worth extra in training and equipment.

AUGUST 1974

More know-how
perdollar

That’s what it all boils down to, the quality of training
you get for the money you spend. In our 60-year history,
almost a million students have come to NRI and we’re
fully approved for the G.I. Bill. We must be teaching
something right.

Some of those “right” things are bite-size lessons to
ease understanding and speed learning. .. personal
grading of all tests, with comments or explanations where
needed. .. a full-time staff of engineer/instructors to
help if you need it. . . plenty of “real-life” kits and
experiments to give you hands-on training. .. and fully
professional programs oriented to full- or part-time
career needs.

Widest choice of
career opportunities

NRI offers not one, but five excellent TV /Audio
servicing courses so you can tailor your training to your
budget. Or, you can study other opportunity fields like
Computer Electronics, Communications, Aircraft or
Marine Electronics, Mobile Radio, and more. Free
catalog describes them all, showing lesson plans,
equipment and kits, and career opportunities. There’s
no obligation and no salesman will ever call, so send for
your copy today. See for yourself why NRI experience,
selection, and exclusives give you something no other
school can.

If card is missing, write to:

N RI NRI SCHOOLS

McGraw-Hill Continuing Education Center
3939 Wisconsin Avenue,
I n . Washington, D.C. 20016

11
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New Products

Additional information on new products

covered in this section is available from

the manufacturers. Either circle the

item’s code number on the Reader Service

Card or write to the manufacturer if the
address is given.

3M INTRODUCES NEW LINE OF AUDIO TAPES

A line of audio tapes for the most dis-
criminating audiophiles is now being mar-
keted by the 3M Company under the
Scotch brand “‘Classic’’ name. The new
tapes are said to have more briiliant high-
frequency response, excellent low-
frequency response, and a higher overall
output than previous 3M tapes. The line in-
cludes tapes in the popular open-reel, cas-
sette, and 8-track cartridge formats. Each
format is said to provide improved perfaor-
mance. The cassette’'s performance, it is
claimed, will be particularly well received
Recorders without a CrOz switch (and even
those with it, but in the off position) will
produce high frequencies superior to low-
noise ferric-oxide tapes and low
frequencies significantly superior to CrOz
tapes, according to a company spokesman.
Suggested retail prices are $4.35 for a C-60
cassette; $5.00 for an 8-track, 90-minute
cartridge, and $12.45 for a 90-minute
open-reel tape.

CIRCLE NO. 70 ON READERS SERVICE CARD

ONKYOQ AUTOMATIC 4-CHANNEL RECEIVER

The latest AM/stereo FM receiver in
Onkyo's lineup, the Model TS-500, is de-
scribed as a fully automatic 4-channel unit.

The heart of the receiver is a logic and
analog computer-type circuit that au-
tomaticaly senses the CD-4, SQ, or QS
signal coming from the tuner, turntable, or
tape deck. The circuit analyzes the signal
and automaticaily routes it to the built-in
CD-4 demodulator or appropriate matrix
decoder. The receiver is designed to ac-
commodate 2-channel programs and prog-
rams in the SQ, QS (RM), and CD-4 (dis-
crete) 4-channel formats. With all four
channels driven simultaneously into 8-ohm

12

loads, output power is specified at 20
watts/channel (rms) over a frequency range
of 20 Hz to 20,000 Hz. In the strapped-
stereo mode, the amplifier is rated at 50
watts/channel (rms) into 8-ohm loads, both
channels driven. Distortion is rated at 0.5
percent, while IM distortion is 0.4 percent.
Retail price is $749.95.

CIRCLE NO. 71 ON READERS SERVICE CARD

POMONA 36-kV CRT TEST PROBE

An advanced version of the self-contained
CRT high-voltage test probe with built-in
meter has been announced by Pomona
Electronics. The model 4000 probe is de-
signed to test all color and monochrome
TV receivers with anode voltages up to 36
kV. Small enough to fit into a tube caddy,
the probe can be used to make HV adjust-
ments in the home without the need for
extra test equipment. Simply connect the
ground and touch the probe end to the
anode connection; then read the voltage
on the meter. Retail price is $24.95 at most
electronics parts distributor outlets.

CDE HAM ANTENNA ROTOR SYSTEM

The Ham Il amateur beam rotor system
from Cornell Dubilier Electronics Corp. is
designed to accommodate antennas and
beams with a maximum of 7 sq ft (0.65 sq
m) of wind area. The system provides a full

360°.range of rotation, while a panel meter
indicates accurate positioning. The Ham Il
has a wedge braking system that is oper-
ated independently of the CW and CCW di-
rectional controls. (The directional con-
trols will not function until the brake is re-
moved.) An independent brake release is
specifically designed to minimize the ef-
fects of torsional forces caused by rapid
deceleration of large antennas and beams.
The bell housing containing the rotor's
motor is of cast aluminum to provide com-
plete weather protection. The high-torque
motor has a stall-torque rating of 1000
in.-Ib to turn the antenna even under severe
wind and ice-loading conditions.

CIRCLE NO. 72 ON READERS SERVICE CARD

KINGS ELECTRONICS STRAIN-RELIEF BOOT
FOR SMALL COAXIAL CONNECTORS

Junctions between coaxial cable and small,
lightweight r-f connectors can now be
made fatigue-resistant with a new elas-
tometric boot developed by Kings Elec-
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tronics Co., Inc. Specifically intended for
use with Kings K-grip Jr. cable connectors
when mated with RG- 174, 122, 58, and 59
cable, the '‘Flexibcot’ protects the cable at
the point where it enters the connector and
acts as a strain relief. The Flexibootcomes
in five different colors to simplify cable
identification in multi-cable systems.
CIRCLE NO. 73 ON READERS SERVICE CARD

SANSUI INTEGRATED STEREOD AMPLIFIER

The Sansui Electronics Corp. Model
AU-6500 stereo amplifier can handle two
sets of speaker systems simuitaneously. It
features high- and low-cut filters, a muting
control, and a !oudness compensation

switch. Total harmonic and (M distorticn
are stated at less than 0.1 percent. The
equalized direct-coupled amplifier has a
bandwidth of 5 Hz to 40,000 Hz and zn
input capacity of 300 mV rms. The AU-6500
amplifier permits '/ndependent operation of
its preamplifier and power-amplifier sec-
tions. Power output is specified at 94 watts
IHF. Retail price of the Sansui Model

AU-6500 stereo amplifier is $259.95.
CIRCLE NO. 74 ON READERS SERVICE CARD

ROBINS BULK MAGNETIC TAPE ERASER

For erasing every type of magnetic tape,
including digital cassettes up to Ys-in.
(6.35-mm) wide, Robins Industries is mar-
keting a new univarsal bulk eraser that car-
ries UL and CSA approvals. The hand-held
Model R24017 eraser is designed primarily
for the consumer market for erasing open-
reel, cassette, and 8-track cartridge record-
ing tapes, but it is also suited to computer
and other commercial applications. A con-
venient handle permits moving the eraser
easily across any reel or cartridge, ob-
literating the recording in a matter of sec-
onds and eliminating the need for winding
and rewinding the tape. The eraser is 2.25
ib (about 1 kg), while retail price is $26.50.

CIRCLE NO. 75 ON READERS SERVICE CARD

MALLORY ULTRASONIC INTRUSION ALARM

A new ultrasonic intrusion alarm that is
both an area and a perimeter protection
device is currently being marketed by Mal-
lory Distributor Products Co. as their Model
CA3. The alarm employs such features as
special circuitry that guards against false
tripping by line transients and insects and
the capability of using a variety of acces-
sories for virtually any security need. The
system features a horn alerting device, a
selector switch that can be set for im-

POPULAR ELECTRONICS
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NEW! Build and test circuits

as fast as you can think!
No soldering or patch cords!
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§a iseia Flexible new Continental Specialties QT SOCKETS® and
s BEnEs BUS STRIPS are a fast, easy breadboarding system with unique
KiEnw SNAP/LOCK that lets you add or remove as many QTs as you need instantly.
::" Now you can test ICs, transistors, resistors, capacitors and more. Just plug in,

and connect with solid #22 AWG hook up wire...no soldaring is needed! No
more shorts! No more burnt fingers! No special patch cords! And you can use
QTs again and again! QTs come in different sizes, starting as low as $3 for QT
Sockets and $2 for Bus Strips. Order yours today!

DS, loUP ew completely ==~
assembled PROTO BOARDS...

Proto Board | 14 Pin DIP Size Price
Model No. Capacity | (L” x W”) | (U.S. only)

101 10 5.8” x 4.5” $29.95
102 12 7.0” x 4.5” $39.95
103 24 9.0” x 6.0” $59.95
104 32 9.5” x 8.0” $79.95

Four new Continental Specialties Proto Boards, made from com-
binations of QT Sockets and Bus Strips let you make all circuit
and power interconnections with common solid #22 wire, while
power distribution busses make wiring a snap. Aluminum base
plates offer solid work surfaces and perfect ground plane. Rubber
feet prevent scratching. Each Proto Board features one or more 5-
way binding posts to tie into system or power supply ground. All are
compatible with ICs (digital or linear), in TOS5s, DIP packs and
discrete components. Each is assembled and ready-to-use.

Order today — or send for free selection guide,
with applications, photos, specs and more.

Continental Specialties Corp.
325 East St., Box 1942
New Haven, CT 06509

Telephone (203) 624-3103
CANADA: Avatlable thru Len Finkler, Ltd., Downsview, Ontario

Charge it on your BankAmericard, American Express or Master Charge.
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Get Less

For Your
Money.

Yes, we said less. HP's 312-digit
probe multimeter gives you less of the
things you'd rather do without. Less
worry about knob settings because
this unique digital multimeter has
AUTO ranging, AUTO zeroing and
AUTO polarity. Less weight and
bulk...at a scant seven ounces in-
cluding a rechargeable NiCad" bat-
tery, it's fully self-contained and fits
in the palm of your hand. Less chance
for error because the easy-to-read
digital readout is right at the test point.
This easy-to-use probe multimeter is
so advanced that it’s practically fool-
proof...yet it costs only $310*. But
get the full story on all the features
and benefits you do get
from HP's 970A probe
multimeter...and from
its companion scope 3
mentioned else-
where on this
page.
*Domestic U.S.A
price only

HEWLETT @7 PACKARD

Sales and service from 172 offices in 65 countries.
1501 Page Mill Roag Paio Alto Caltfornia 94306

PEB/74
Tell me more about your

O probe multimeter, [ scope.
Name
Dept.
Company
Address
City
State

Zip

Hewlett-Packard Co.
1501 Page Mill Rd.
Palo Alto, California 94306

1(iIRCLE NO. 17 ON READERS SERVICE CARD

mediate sounding or delayed sounding, an
on/off switch for horn alert or silent alarm,
remote reset connections, loop connectors
for perimeter protection, and a response
control that can be adjusted for the length
of time movement must occur before the
alarm trips. These controls allow the owner

to customize the intrusion warning system-

to his needs. For complete details regard-
ing CA3 alarm system, contact your local
Mallory distributor.

LISSON PORTABLE PROBE-TYPE TESTER

The new Versi-Probe multifunction tester
from Lisson Electronics provides rapid
fault analysis in both digital and analog cir-
cuits and is said to eliminate the need for
costly test equipment. The compact
battery-powered probe can perform many
tests now requiring an expensive oscillos-
cope. It employs a combination of audio
and LED indicators to test DTL and TTL
circuits, RS232 and CCITT interfaces,
communications loops and VF circuits, as
well as for testing components. The Versi-
Probe has a 1-megohm input impedance,
2-MHz bandwidth, and 50-voit (maximum)
peak input specification. Retail price is $59.
CIRCLE NO. 76 ON READERS SERVICE CARD

SCOTT 70-WATT/CHANNEL STEREO RECEIVER

H.H. Scott's Model R77S is a new
70-watt/channel, AM/stereo FM receiver.
An all-new MOSFET FM front end replaces
the previous FET design to improve sen-

sitivity at all signal levels. The i-f section
employs double, 6-pole LC filters tc
steepen the limiting curve and increase
selectivity from 40 to 70 dB, while a phase-
locked-loop multiplex section provides a
60-dB S/N ratio in the stereo mode. The
new phono preamp circuitry has a high
overload threshold and is said to improve
the S/N ratio of the phono stages with the
cartridge in use. The 70-watt output rating
per channel is continuous into 8 ohms from
20 to 20,000 Hz with less than 0.5 percent
distortion (both channels driven). Power
into 4 ohms is 110 watts/channel. Retail
price is $599.90.

CIRCLE NO. 77 ON READERS SERVICE CARD

CHEMYRONICS SILICONE HEAT SINK GEL

A new heat sink compound for use on
solid-state electronic equipment has been
announced by Chemtronics. Designated
the SL-1, the new zinc-oxide-filled silicone
gel is said to be ideally suited to heat-
transfer applications. Thermal conductivity
is rated at 0.428 BTU/ft 2°F/ft. Other im-
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portant characteristics of the compound
include a high dielectric strength of 500
volts/mil a low dissipation factor of less
than 0.005, and capability of withstanding
temperatures between —65° F (—53.8°.C)
and 400° F (205° C). A 1-ounce (28.35 @)
squeeze tube contains enough compound
for several dozen transistors. Retail price is
$2.15.

CIRCLE NO. 78 ON READERS SERVICE CARD

JVC 8-TRACK CARTRIDGE RECORDER FEATURES
AUTOMATIC NOISE REDUCTION

JVC America, Inc, recently introduced
what may well be the world’s first 8-track
record/playback deck with buiit-in automa-
tic noise-reduction circuitry. In addition to

the noise reduction circuit, the deck has a
special fast-forward switch, a pause con-
trol, two professional-style VU meters, and
two record-level controls. The Model 1245
deck also has selectable automatic pro-
gram repeat and permits the cartridge eject
mechanism to be operated manually or au-
tomatically. Retail price of the deck is
$249.95.

CIRCLE NO. 79 ON READERS SERVICE CARD

PANASONIC PUBLIC-SAFETY BAND RECEIVER

The model 1100 five-band portable receiver
capable of tuning police, fire, continuous
weather, and TV audio broadcasts tops
Panasonic’s new line of Tech Series porta-
ble receivers. The receiver is designed to
operate mainly on batteries but has a built-

in power supply that permits it to be line
powered. Its coverage includes the uhf/vhf
high and vhf low PS bands. Featured are a
battery-condition/tuning meter, band
selector switch and band indicator, direc-
tional AM antenna, telescoping vhf/FM an-
tenna, separate uhf antenna, and 2-hour
timer that automatically shuts off the re-
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ceiver. Controls are provided for power, afc
(for FM), squelch, separate bass and treble,
loudness, and the timer. Jacks provided in-
clude outputs for external-speak-
er/earphone, multiplex, and recording.
Supplied with the receiver are a detachable
(adjustable) shoulder strap, earphone, ac
power cord, and four D cells at a suggested
retail price of $169.95.

CIRCLE NO. 80 ON READERS SERVICE CARD

PTS ELECTRONICS ALIGNMENT TOOL SET

Recently added to the PTS Electronics,
Inc., line of TV-related products is the
company's Dura-Seven alignment tool set.
This seven-piece glass-filled polymer plas-
tic set includes all the popular alignment
tool sizes commonly needed for elec-
tronics work. The kit retails for $2.95.

CHRCLE NO. 81 ON READERS SERVICE CARD

SHURE VOICE-ACTIVATED GAIN CONTROLLER

The Shure Brothers Model M625 Voicegate
can be used to combat most of the back-
ground noises that plague multiple-
microphone tape recording and public ad-
dress installations. This voice-activated

gain controller installs between the mi-
crophone and mixer. It attenuates the
microphone’s output by about 16 dB until

the mike is excited by voice, when it almost
instantaneously boosts the mike's output
signal to unity gain. This allows all mikes to
be on when needed, without ambient noise
pickup, danger of feedback, and the need
to continuously adjust gain. The circuit can
distinguish between human voices and
unwanted background noises; attenuate
gain below unity until the input signal ex-
ceeds a predetermined trigger level; turn
on virtually instantaneously without pops,
clicks, or switching transients; and hold
gain at unity for any predetermined time
(from 0.5 to more than 30 seconds) follow-
ing the final voice sound. Retail price is
$120.

CIRCLE NO. 82 ON READERS SERVICE CARD

SHAKESPEARE CB ANTENNAS

Shakespeare Company’'s Style 4038
"Thundertwins’’ antennas offer Citizens
Banders a bumper-mounting co-phased
whip combination with three-section as-
sembly. The fiberglass antennas are end-
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fed half-wave, center loaded. An exclusive
Shakespeare Diplexer harness makes each
76-in (1.93-m) antenna act like it is 18-ft.
(5.49-m) long. The Thundertwins sell for
$74.50 complete with dual mounts and
harness.

CIRCLE NO. 83 ON READERS SERVICE CARD

HALLICRAFTERS SSB/CW TRANSCEIVER

The new Hallicrafters Model FPM-300 Mark
Il transceiver provides complete coverage
for SSB and CW operation on the 80-, 40-,
20-, 15-, and 10-11-meter domestic and in-
ternational amateur radio bands. This is a
complete fixed-station or mobile amateur
radio system that can be operated from
12-voit dc or 117/234-volt ac power

sources. Only an antenna and key or mi-
crophone are needed to place the trans-
ceiver in operation. The single-conversion
transmitter and receiver employs a 9-MHz
i-f to insure superior image rejection. The
transmitter's audio circuit levels are con-
trolled by a compressor to handle a wide
range of signal levels. The operator has a
choice of VOX or PTT operation on SSB
and semi-automatic break-in on CW. A
built-in 25-kHz crystal-controlled oscillator
provides an accurate frequency reference
for dial calibration. Also featured are a
six-pole, 2.1-kHz-wide, 9-MHz crystal |attice
filter and product detector with crystal-
controlled bfo for maximum stability. Price
is $625.

CIRCLE NO. 84 ON READERS SERVICE CARD

ESS BOOKSHELF SPEAKER SYSTEM

The ESS AMT 5 bookshelf speaker system
employs a new Heil *'power ring” tweeter
that has a 16-fold miniaturized diaphragm
mounted in a lighweight fiber holder. This
driver operates with an air ''squeezing’
principle that is claimed to provide incredi-
ble sound purity. Frequencies beyond 1500
Hz are reproduced by the ‘‘power ring"”
air-motion transformer tweeter, while lower
frequencies are reproduced by a 12-in.
(30.5-cm) acoustic suspension cone-type
woofer. A multi-stage crossover is said to
assure virtually perfect blending in the crit-
ical midrange. A three-position brightness
switch on the rear of the enclosure permits
high-frequency adjustments to be made.to
suit different listening environments.
Power-handling capability is rated at 150
watts peak. Frequency range of the system
entends from 40 Hz to 24,000 Hz. Retail
price of the system is $189.

CIRCLE NO. 85 ON READERS SERVICE CARD
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Get Less

Less reason for those squinting, guess-
ing, knob-twisting rneasurements with
HP’s bright, full 5-inch diagonal dis-
play. Choose HP’s new dual-channel,
15 MHz scope and you’ll get all the
sensitivity, accuracy and big-scope
conveniences you're likely to need.
That means less wasted time because
the scope is so easy to use. Less
weight lifting because it checks out
at a mere 15 pounds. And less down-
time because the scope meets HP’s
most rigorous quality standards —and
it’s backed by HP’s worldwide ser-
vice and support organization. Best of
all, it costs less—much, much less —
than you might think. Just $695*. Get
all the information cn this great buy —
and on HP’s revolutionary new probe
multimeter discussed elsewhere on
this page. Send in the coupon today.

*Domestic U.S A. price only.

PACKARD

HEWLETT ﬁ'

Sates and service from 172 offices in 65 countries.
1501 Page Miil Roa, Palo Alto, California 94306

PE8/74
Tell me more about your
O scope, [ probe multimeter.
Name
Dept.
Company
Address
City
State

Zip
Hewlett-Packard Co.

1501 Page Miil Rd.
Palo Alto, California 94306
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TODAY! gpue=

and FM DIRECTORY

Get all the newest and latest information on the new Mclntosh Soi-
id State equipment in the Mclntosh catalog. In addition you will
receive an FM station directory that covers all of North America.

® &S '@ O
MX 113
FM/FM STEREO - AM TUNER AND PREAMPLIFIER

e e e e
Mclntosh Laboratory, Inc. l

| East Side Station P.O. Box 96
E“ D Binghamton, N.Y. 13904

| Dept. PE

|

NAME

If you are in a hurry for your catalog please send the coupon to Mclntosh.
For non rush service send the Reader Service Card to the magazine.
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Mtintosh cararoc
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Cuts the
high cost of

metric conversion!

Summit’s little elec-
tronic MCC does
36 U.S.-metric—
metric-U.S. conver-
sions and is a 5-
function calculator
with memory as
well. Its instant
accuracy really cuts
conversion costs.
Rechargeable;
includes AC adap-
ter/charger;

1-year warranty.

only *79%

At your dealer, or order direct:

Summit
International
Corporation

A subsidiary of Trans Atlas Corporation
P.O. Box 15736 / 180 West 2590 South, Salt Lake City, Utah 84115 U.S.A.
Phone (801) 486-7255 / Telex 388 443 Summit SLC
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New Literature

SWAN AMATEUR RADID CATALOG

The “World of Amateur Radio" is the title of
a new 20-page catalog from Swan Elec-
tronics. The catalog gives features, specifi-
cations, and prices on the company’s line
of transceivers, linear amplifiers, fixed and
mobile antennas, and compatible acces-
sories for the ham radio enthusiast. High-
lighted are three transceivers, 2-meter FM
mobile and base transceivers, 6-meter
units featuring SSB/AM/CW operation, and
the company’s line of High-Q fixed and
mobile antennas. Address: Swan Elec-
tronics Corp., 305 Airport Rd., Oceanside,
CA 92054.

IR TRANSISTOR SUBSTITUTION GUIDE

A handy pocket-sized universal transistor
crossover chart is now available from the
Semiconductor Division of IRC. Listed on
the guide’s chart are more than 250 IR and
competitive part numbers, permitting the
user to quickly select the proper IR transis-
tor that replaces those made by other
major manufacturers. The chart lists 48
Sylvania, 45 RCA, 45 GE, and 76 Motorola
transistors and their IR replacements.
Copies of Chart No. JD-608 can be ob-
tained by writing to: Semiconductor Divi-
sion, International Rectifier Corp., 233
Kansas St., El Segundo, CA 90245.

SHURE SOUND EQUIPMENT CATALOG

Titled "‘The Premier Family of Stereo
Sound Reprocucers,” Shure Brothers;
catalog No. AL210N fully describes and
lists prices of the company’s entire current
line of phono cartridges. Also described
are such accessories as cartridge styli,
stylus force gauge, sound preamplifier, to-
nearms, headphone amplifier, and private-
listening sound system. The 14-page
catalog includes a two-page ‘'‘Replacement
Stylus Chart’” foldout. Address: Shure
Brothers Inc., 222 Hartrey Ave., Evanston,
IL 60204.

BAYNTON TEST EQUIPMENT CATALOG

Listed in the new 64-page test equipment
catalog (No. 38) from Baynton Electronics
are specifications and prices for hundreds
of test instruments. Oscilloscopes, pulse
generators, muitimeters, signal generators,
Q meters, frequency converters, and do-
zens of other types of instruments are fully
described. Address: Baynton Electronics,
2709 North Broad St., Philadelphia, PA
19132.

POPULAR ELECTRONICS
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The new Mallory

A

Intrusion Alarm.

Reliable. |

Standby, instant and
delay alarm settings.

connection.

Outlet for remote
lamp, bell, horn or

Remote on/off lockswitch

Panic button
connections,

On/off switch for built-in
two-minute horn.

Closed circuit wired
perimeter connection.

siren—energized
when detection
occurs.

e,
o

wf
L] :I:I!-‘:TII"

Knob control for
slow or fast
response to
movement.

(And inconspicuous.)

This area-and-perimeter device creates and trans-
mits an ultrasonic wavelength field for detection up
to a distance of 20 feet. And because of its modern
design and walnut-grain finish, the CA3 is attractive
and inconspicuous enough to pass as a radio or
stereo tuner.

Virtually any movement by an intruder (or a break
in the perimeter circuit) activates the built-in horn
and the remote outlet for two minutes. An automatic

reset handles the possibility of a new or renewed
intrusion. And special CA3 circuitry guards against
false alarms from line transienis and insects. A
variety of companion indoor or outdoor accessory
devices is available.

The Mallory CA3 Ultrasonic Intrusion Alarm.
From the manufacturer of the most complete line
of do-it-yourself security products. Another sound
reason to see your Mallory distributor today.

MALLORY DISTRIBUTOR PRODUCTS COMPANY

a division of P. RUMALLORY & CO. INC.
Box 1284, Indianapolis, Indiana 16206; Telcphone: 317-:261-1501

Batteries o Capacitors e Controls e Security Products « DURATAPE o Resistors o Semivonductors o SONALERT o Switches o Timing Devices and Motors
DURACELL® DURATAPE® and SDNALERT® are registered trademarks of P R Mallory & Co inc
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TUBE & TRANSISTOR
TESTER

SOLID STATE
OSCILLOSCOPE
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DIGITAL
MULTIM—TER

* ELECTRO - LAB

Only $10 down gets you into any NTS Home-Study
Courses in Electronics.* Just $10 that can lead to
a top-dollar job, a big, bright career in electronics.

As an NTS student, you’ll acquire the experience
and know-how that comes with first hand trammg
on NTS “pro” equipment. Equipment you’ll build
and keep. Our courses include equipment like the
5" solid-state oscilloscope, a transistor and tube-
tester, a vector monitor scope, 74 sq. in. B&W TV,
or a solid-state stereo AM-FM receiver. The unique

*Not including Advanced Coior TV Servicing

NTS DIGITAL GR-2000 SOLID STATE
COLOR TV WITH 315 SQ. IN. PIC-URE
AND VARACTOR DIGITAL TUNING

3 i
=
L o Q,

TROUBLESHCOTER
VOM

new NTS Digital GR-2000 Color TV with first-ever
features like silent varactor diode tuning; digital
channel selection, digital clock, an option at addi-
tional cost; and big 315 sq. in. ultra rectangular
screen. This is just a sampling of the kind of better
equipment that gets you better equipped for the
electronics industry.

By following the easy-to-read NTS lessons, you
learn the theory behind these tools of the trade.
You'll learn and develop skill and confidence fast.
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quipped.

HIGH FIDELITY
SPEAKERS

SOLID STATE STEREO
AM FM RECEIVER
AMPLIFIZR

COLOR BAR/DOT
GENERATOR

7

SOLID STATE
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SOLID STATE SICNAL

== 2 - FET — VOM SOLID STATE 2-METER = GENERATOR
5" oSCILLoSCoPE  SIGNAL FM TRANSCEIVER AND ~  OZKET RADIO
TRACER POWEF. SUPPLY

Choose from 12 NTS Electronics Courses, includ-
ing Color TV and B&W TV Servicing, Electronics
and Computer Technology, Electronics Commu-
nications & FCC, and Industrial & Automation
Electronics. All courses can provide you excellent
opportunities to expand your career in the exciting
world of electronics! So get started right now by
checking the coupon and mailing it today.

Classroom Training at Los Angeles. You can take
classroom training at Los Angeles in sunny South-
ern California. NTS occupies a city block with over

a million dollars in facilities devoted exclusively to
technical training. Check box in coupon.

Approved for Veteran Training. Accredited Mem-
ber: National Association of Trade & Technical
Schools; National Home Study Council

NATIONAL Gawed SCHOOLS

TECHNICAL-TRADE TRAINING SINCE 1905
Resident & Home Study Schools
4000 South Figueroa St., Los Angeles, Calif. 90037
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the other one outside. Keep room fur-
nishings from obstructing the speak-
ers. If you’ve succeeded in all this, a
mono signal switched from one to the
other should sound much the same. If it
doesn’t, the mid- and high-frequency
level controls on the speakers can
sometimes be used to make effective
adjustments.

Third, if one or more walls are stiffer
than the others, always put the speak-
ers against the stiffer walls. If this is
impossible, use an adjacent wall. Try
hard to avoid putting a speaker oppo-
site (i.e., facing) a stiff wall, because

this will inevitably give rise to the fierce
resonant condition known variously as
a ‘‘standing wave,” eigentone, or sim-
ply “‘room mode.”

The Eigentone Structure.
Average-size rooms have dimensions
corresponding to the wavelengths
(and their multiples and fractions) of
musical frequencies. For example, the
frequency of 56.5 Hz has a wavelength
(in air) of about 20 feet. When a speaker
at one end of a 20-foot room emits that
tone steadily, each wave races down
the room, is reflected by the far wall,

soundcaster

|

e

8 AM Broadcaster

Use any AM radio to hear cassette recordings.

@ FM Converter

Hear your portable FM radio through your car

or home radio speakers,

@ TV Converter

Your TV will produce concert hall sound when
used with Soundcaster.
How would you

products of the electronic age.

What is Soundcaster? It is a transmitting device,
which will broadcast the sound of your cassette
player, T.V., or FM radio over an AM frequency
between 1500 and 1600 KC. All you have to do is
plug the Soundcaster into the earphone jack of any
sound device, and you can use your car radio or

AM/FM stereo to make the sound of your port- Q. Is the Soundcaster a port-
ables fuller and richer than you ever imagined.... able unit?
All without wires or connections. It's really amazing! A. Definitely yes! Soundcaster

Soundcaster can be used in your home, in your
car, or anywhere. It makes the sound of even the
tinniest cassette or FM portable as full and rich as

an expensive sound system.

Amaze your friends.... Play your own pre-recorded
““radio shows'" over any AM radio, anytime. Simply
record your voice, music, or any program material,
on a cassette, and broadcast it with Soundcaster.
Order your Soundcaster today so you can start

“Soundcasting’’ tomorrow!

ONLY S 1295

BUY WITH CONFIDENCE
30 DAY MONEY-BACK GUARANTEE

Gray Matter inc., 565 Fifth Avenue,
Dept. PB-695, New York, N.Y. 10017

Flasse rush me

1

1

1

t smazing

: @ $12.95 pius 50¢ shipping snd hendling.

' SAVE! Order TWO for only $23.95 pius 80¢
| shipping and handling.

1

1 SAVE MORE! Give as gifts! Order FOUR for only
! $39.96 pius $1.50 shipping and handling.
: Enclosed is [ check or
I IN.Y. residents edd ssles tax
[l

'

'
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'
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monaey order for §
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ADDRESS,

World'

like to own your own radio
station? Now you can, with the new electronic
miracle, Soundcaster. It is one of the most amazing

mallest
Radio
Station

@ Battery operoted
B Alkachss ainily B quickly
@ Mo wires ar connechians needed

Mo mare finny sound

@ Mo tools necessory

This simple invention does the trick

weighs only 4 ounces and
will fit in the palm of your
hand, It requires no elec-
tric outlet because it is pow-
ered by a standard 9 volt
battery. It needs no perma-
nent connections so you can
take it anywhere.
Q. Will it work on foreign as
well as domestic portables?
. Soundcaster is compatible
with any sound device with
a standard earphone jack.
. What is the frequency re-
sponse of the Soundcaster?
. 200 Hz to 10 KHZ, t3DB.
. Is the broadcasting frequen-
cy adjustable?
Yes, the minimum tuning
range is 1500 KHz to 1600
KHz,
Will 1 get much distortion?
. No, less than 1% at 1KHz.
. Will it work in my car?
You won’t believe your
ears! Soundcaster will turn
your car into a concert hall.
Just plug it into your FM
portable or casette player
and you'll be amazed.
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and arrives back at the speaker pre-
cisely in phase with the speaker’s out-
put a full cycle later. This serves to
strengthen the loudness of the tone in
the room considerably, at the expense
of all other tones within that octave. If
we drop the tone an octave in fre-
quency, to about 28.2 Hz, essentially
the same thing happens. (See Fig. 1
on previous page.)

The insidious thing about a room
mode is that it reinforces only one tone
of an octave. All other tones arrive back
at the speaker out of phase, in varying
degrees, with its immediate output, so
a certain amount of anti-reinforcement
(cancellation) occurs. The audible ef-
fect, with an organ pedal working its
way steadily down the scale, might be
something like: fine, okay, a noticeable
weakening, almost nothing, a little
stronger, a veritable sonic earthquake,
and then a decline again.

Both the reinforcements and the
cancellation are due to the same cause
-— a large, highly reflective surface at
some distance from the speaker. This
is the reason for the cautionary note
about placing aspeaker opposite a stiff
wall. Such a wall will be an excellent
reflector, whereas a flimsy wall might
absorb or pass most of the sound
anergy, leaving little to make the return
trip. On the other hand, putting the
speaker against the stiff wall will rein-
force (by the megaphone effect)all the
bass frequencies without giving rise to
serious resonances. (There will proba-
bly be at least one measurable reso-
nance, however, occurring over the re-
latively short sound-path length be-
tween the woofer and the wall im-
mediately behind. But if so, this would
be unavoidable no matter which wall
was used.)

Any of a room’s dimensions—even
the diagonals between corners—can
give rise to an audibie resonant mode,
at specific frequencies. The sum total
of all the modes of which a room is
capable is sometimes called its *‘eigen-
tone structure.” A simple eigentone
structure can actually be calculated by
dividing 565 by each room dimension
in feet. This will give the lowest fre-
quency capable of exciting each di-
mension into resonance. Then multi-
plying that frequency by 2, 3, 4, etc,,
gives the higher harmonics, which
might also be involved. Frequencies
above about 200 Hz can safely be ig-
nored. Wavelengths have then become
so short that numerous resonant in-
teractions constantly take place, re-
sulting in a “clutter” of random phase
interferences throughout the room.

POPULAR ELECTRONICS
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And the clutter tends to average out in
the end.

If ait this seems very formidable,
perhaps you can take heart from the
following: (1) It's extremely unlikely
that all the possible modes of a room
will give audible trouble. The formation
of a mode depends, among many other
things, on the stiffness of the reflecting
wall, the ability of the speaker to repro-
duce the offending tone in the first
place, and even whether or notthe tone
corresponds closely to a note on the
musical scale. (2) A resonant modeis a
local condition that won't be heard
everywhere in the room. Moving your-
self or the speakers to another location
often gets rid of it. (Although this can
also, of course, create others). The
most persistent modes are likely to be
those occurring between parallel
walls, and particularly between the
speaker wall and the surface opposite,
against which you'll probably be sit-
ting. So if you follow the above rules in
placing the speakers, you'll have given
yourself the best chance of avoiding
trouble. Other modes are probably not
worth trying to predictin advance. Deal
with them as they occur, walking
around the room to locate the spots
where they are least audible, and mov-
ing you listening position or the speak-
ers as much as necessary in the direc-
tion of these quiet areas.

Incidentally, the rationale behind the
“ideal” room proportions given earlier
is that they will serve to distribute the
resonant modes evenly throughout the
low-frequency spectrum. If standing
waves seem hopeless in a particular
room, choosing another with propor-
tions more closely approximating the
ideal may very well help and could cer-
tainly be tried.

Mids And Highs. The effect of the
listening room on mid and high fre-
guencies has to do with the sound ab-
sorption — or lack of it — the room
presents at those frequencies. The ab-
sorption usually comes from the fur-
nishings. Bare plaster and uncarpeted
floors absorb little sound; a totally
empty room usually ‘'rings” like a tile
bathroom whenever a noise is made in
it. The addition of carpets, drapes, up-
holstered furniture, and other soft,
porous materials subdues the room by
soaking up rather than reflecting the
impinging sound energy. Shortly, the
snarling, reverberant quality disap-
pears, and speech and music become
clearer and more intelligible. The high-
est frequencies are usually affected
first. Thicker materials in greater quan-
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' Inside each of our 4-channel cartridges

AT12S
$64.95

AT13S $100.00 = AT20SL $175.00

AT14S
$75.00

~——

lurks a Dual Magnet stereo cartridge

waiting to please you.

Our sophisticated fou--channel
cartridges* are also steree certridges
at heart. Very good ones. With ruler
flat response, outstanding stereo sep-
aration (especially above 1 kHz where
it counts), and truly impressive high
frequency tracking.

All these advantages are s important

10 good stereo as they ame essential
to CD-4. And they can b2 achieved

@audio-technicm

AUDIO-TECHNICA U.S., INC., Jeot B4P, 33 Shiawassee Ave., Fairlawn, Ohlo 44313

In Canada: Superior Electronics, Inc.

only by paying very close attention to
detail. And using only the best.-Like a
genuine Shibatat stylus. Nothing ess.

The results are good for any record .. .
whether stereo, matrix, or discrete 4-
channel. But you' should really hear
for yourself. Write today for our dealer
list. No matter how' many channels
you want to hear best.

*U.S. Pat. Nos: 3,720,796; 3,761,647
tShitata siylus Pat. No. 3,774,918
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No one really says so, but
most people think so. The
SAE Mark XXX Stereo Pream-
plifier and Mark XXXIB Stereo
Power Amplifier offer the
highest engineering excel-
lence and quality parts avail-
able at a moderate price.

To find out what makes thesz
units the most sought afer
components, fill out the ccu-
pon and mail today.

Who Says Audiophile
Components have to be
Expensive?

________________ -
{ !
| SAE. Inc., Electronics Division (574) |

P.O. Box 60271, Terminal Annex, Dept. PE-§74
: E A E Los Angeles, California 90060 :
—
| f’ Gentlemen: |
| ’Wﬂ”{q/’/ﬂ Please rush free information on the Mark XXX and Mark |
| XXXIB by return mail. |
- frethe N i
: CK . Address_ _— — I I
)
OPOROLILEL T | oy State zi :
e el T R SIS e SR ORI W e _I
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The Ultimate in Ignition Systems!

Y ELIMINATES BREAKER POINTS.
Perfect Timing and Dwell never change!

v Eliminates Tune-ups.
Never wears out or needs any Maintenance.

% The Most Advanced
“‘OPTQ-ELECTRIC SYSTEM”’

@ The Allison Breakerless System eliminates the Points
and Condenser, replacing them with an Opto-Electronic
Trigger. using a Light-Emitting Dioce and Phototransistor
Also completely eliminates wiper-arm “*friction™ wear
The only “TRUE" Electronic ignition ... that you can install
for under $100. Gives 40-times more Timing Accuracy
than ANY system using mechanical Breaker-Points!
Unlimited RPM.  Smoother running .(No timing fiuctuation
as with Magnetic units). Unaffected by Temperature,
Moisture, or Vibration! AH Solid-State Components.
Easier Starting under any condition' Increased Horsepower.
Sparkplugs last longer. Perfect timing increases engine
Efficiency and Gas Milezge up to 30%!

@ Quick and Easy Installation!

Y Tested and Proven reliability.
Only $4 Q9 e SATISFACTION GUARANTEED!
@ Complete. ® 1-YEAR FACTORY WARRANTY.
(State Make, Year, Engine Size). (Calif. Res. add Tax).

@ CONVERT YOUR “C-0" UMIT TO BREAKERLESS!
“TRIGGER-UNIT"" ONLY $34.95

Y Send Postcard for FREE BROCHURE Today.
ALLISON AUTOMOTIVE CO.

CHT i
-
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LE.O. Box 881-P, TEMPLE CITY. CAL. 91780 J .

LARGE-LARGE

DISCOUNTS
LOW - LOW

PRICES

NATIONALLY
ADVERTISED STEREQ EQUIPMENT
AT LOWEST PKICES!

TURNTABLES * SPEAKERS * RECEIVERS
AMPLIFIERS ° TAPE RECORDERS

WRITE FOR QUDTE ON
NATIONALLY ADVCRTISED BRANOS OF STERED
COMPONENTS. SATISFACTION
GUARANTEED!

Clifford s

Hi-Fl WHOLESALERS
231 W. COURT ST.
Kankakee, Illinois 60901
(815)-939-7868

Fig. 2. “Toeing in” the speakers and moving them
Jrom locations A to locations B increases the level
of high-frequency energy at the listening area.
Precise positioning depends on room-mode activity.

tities begin to reach down into the
mid-range, and may ultimately have
scme effect on the upper bass region.

Absorption problems generally
come in two varieties. The firstis that of
the overly “live” room, which imparts a
harsh, piercing, glaring quality to the
sound. The usual diagnosis for this
condition is too little absorption over-
all, and the cure is finding the time and
money to install more “‘padding,” with
the greatest emphasis on large ex-
panses of hitherto untreated surface
(bare walls, for example).

The second problem involves an ab-
sence of the sparkle and “liveliness”
contributed by the highest audible fre-
quencies. The sound may be dull, and
in extreme cases “‘murky.”” A room that
exhibits these characteristics is fre-
quently called ““dead,” and the trouble
is usually attributed to too much high-
frequency absorption. Actually, in
moreinstancesthan not,the problemis
too little mid-frequency absorption. (A
truly ‘‘dead’’ room sounds extremely

| good with recorded music, although it

is not very satisfactory for live perfor-
mances.) A little explanationis in order
here.

Room reflections appear to do very
little in supporting frequencies from
about 8,000 Hz up. These extreme
highs are fragile. Even the molecular
friction of their passage through air
takes a surprisingly rapid toll. As a re-
sult, what we hear of them is largely the
energy that has traveled directly from
tweeter to ear. Whether the room is live
or absorptive makes little difference —
unless, of course, something has been
done to obstruct the tweeter.

Mid-frequencies, of course, are
augmented by room reflections.
Should they get too much support,
they’'ll simply mask the highs into un-

| audibility, which results in “muddy”

CIRCLE NO. 8 ON READERS SERVICE CARD | sound. The best remedy, as in the case
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of any live room, is more absorption at
the appropriate mid-frequencies.

Intelligent acoustical treatment in-
volves a close study of materials and
their absorptive properties at various
frequencies. This will have to wait for a
later column. But in the interim there
are a couple of simple tricks that fre-
quently help with murky sound. The
first, especially effective when the
speakers are directional at the high
frequencies and tend to “beam’’ them
straight forward, is simply to “‘toe’’ the
speakers in — to angle them directly at
your listening position, as in Fig. 2, in-
stead of placing them flat against the
wall. This arrangement is fairly popular
in Europe for several reasons. In the
U.S., however, it seems to violate some
sanctified principle of decor.

Second, try getting yourself closer to
the speakers, or the speakers closer to
you. In long rooms where speakers and
listeners face each other across the
large dimension, it's often possible to
bring the speakers forward along the
side (long) walls (Fig. 2 again). This
means that the sides of the cabinets
will be against either wall, with the fre-
quently unsightly backs exposed to
view. This can’t be helped, however.
Besides, the scheme confers several
other benefits. The woofer will now be
right next to the wall, which often does
away with the woofer-to-nearest-
reflecting-wall resonance mentioned
earlier. Also, the freedom of forward-
and-back positioning sometimes pro-
vides a creative means of dealing with
other persistent room modes.

I've had such good luck with side-
wall placement of speakers that I'm
tempted to recommend it to everyone.
But the fact is that it just won't work in
some rooms, either locating the
speakers too far apart for good stereo,
or involving other complications in
some cases. ®
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Color TV Anniversary

Just over twenty years ago commercial color
television was born as an industry. The initial sets
were bulky 15-inch console receivers with a sug-
gested retail price of $1000. By the beginning of
this year, the total color sets in use stood at an
impressive 52.6 million. From practically zero in
1954, color TV grew to the point where two out of
every three U.S. households in 1973 had at least
one color set. By 1980, this penetration is ex-
pected to reach 90 per cent.

New Process for “‘Noiseless’ Disc Recordings

A new disc-recording technique which is said to
offer a solution to both tape-hiss carry-over and
record surface noise has been announced by dbx,
Inc. The decoding of the disc would be done at the
point of playback either by an add-on decoder or
by decode circuitry built into consumer preamps
and receivers (as with the Dolby B system for
tapes). Claimed advantages to the listener in-
clude: preservation of the full dynamic range of
the original musical material, complete rejection
of the inherent surface noise of the record
medium, and substantial reduction of the per-
ceived loudness of random clicks and pops in
playback.

ElA to Furnish New Solid-State Color Sets to
Schools

Schools participating in the 1974 EIA Service
Technician Development Program will be sup-
plied new solid-state color-TV sets to replace their
older inventory of mostly tube-type sets. Sixteen
schools geographically spaced across the U.S. will
present 23 sessions in 1974, as part of the six-
year-old Service Technician Development Pro-
gram. Attending the schools will be more than
500 high school vocational and industrial arts
teachers who will, in turn, present classes in con-
sumer electronic servicing to more than 2500 stu-
dents in the next school year.

An LS/ Linear IC for CD-4 Demodulation

An LSI linear integrated circuit for the purpose .

of CD-4 discrete record demodulation has been
announced by Quadracast Systems. This IC per-
forms all the demodulation functions required as
well as all the necessary circuits for a high-
quality, low-noise phono preamp. The subsystems
include: wide-range preamp, high-gain FM limit-
er, phase-locked loop FM detector, carrier detec-
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tor, an indicator, expander system, front-to-back
differencing circuit, output buffer amplifier, and
internal reference supply. Two of these IC’s to-
gether with a handful of discrete components
make a low-cost, high-quality 4-channel demod-
ulator. The devices are being distributed by the
Industrial Division of Matsushita Electric Corp.,
200 Park Ave., New York, N.Y. 10017.

Flameproof Resistors For Safety

A new line of flameproof film resistors has been
introduced by RCA Parts and Accessories Divi-
sion. The resistors won't flame or short under the
most severe overloads, according to the company.
There are 61 standard resistance values, ranging
from 10 ohms through one megohm in Y2-watt,
1-watt, and 2-watt ratings.

$1-Million Anti-Ham Lawsuit

A group of neighbors in Yorktown Heights,
New York, filed suit against a radio amateur,
charging interference with TV, radio and/or tele-
phone receptions, invasion of privacy, mental an-
guish, et al. The defendant’s system is said to have
line filters in ac lines to both the exciter and linear
to minimize r-f interference. It's estimated that
the ham, who’s retired on a police pension, will
have to spend over $3,000 to defend himself. The
Harmonic Hill Radio League, Box 73, Katonah,
New York 10536, set up a bank account to accept
donations to be used to offer financial assistance
to W20VC.

Overseas Tape ‘‘Letter’” Mailing Require-
ments

Sound cassettes and three-inch open reels sent
overseas in Post Office-approved plastic mailers
must now be enclosed in an envelope. The 3-inch
X 4%-inch plastic mailers are still fine for domes-
tic mailing, but fall short of the 3% x 5%
minimum parcel size established recently for in-
ternational mailing.

Will U.S. Recapture the Radio Market?

According to Lester Hogan, president of Fair-
child Camera and Instrument, the U.S. will recap-
ture the AM/FM radio market from Japan. Fair-
child Camera and Instrument is currently work-
ing on a one-chip AM/FM radio to prove the feasi-
bility of this type of device. This chip along with
increased sales to eastern European countries
should increase the use of U.S. IC’s in the radio
market.
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CIE graduate builds
two-way radio
service husiness
into*1,000,000
electronics company!

How about YOU? Growth of two-way
transmitters creates demand for
new servicemen, field and system
troubleshooters. Licensed experts
can make big money. Be your own
boss, build your own company. And
you don’t need a college education.

Two-way radio is booming. There are already nearly
seven million two-way transmitters for police cars, fire
department vehicles, taxis, trucks, boats, planes, etc.,
and Citizens Band uses. And the number keeps growing
by the thousands every month. Who is going to service
them? You can — if you’ve got the know-how!

Why Youw’ll Earn Top Pay

One reason is that the United States Government doesn’t
permit anyone to service two-way radio systems unless
he’s licensed by the FCC (Federal Communications
Commission).

Another reason is that when two-way radio men are
needed, theyre really needed! A two-way radio user
must keep those transmitters operating at all times. And,
they must have their frequency modulation and plate
power input checked at regular intervals by licensed
personnel to meet FCC requirements.

As a licensed man, working by the hour, you would
usually charge at least $5.00 per hour, $7.50 on eve-
nings and Sundays, plus travel expenses.

Or you could set up a regular monthly retainer fee
with each customer. Your fixed charge might be $20 a
month for the base station and $7.50 for each mobile
station. Studies show that one man can easily maintain
at least 135 stations —averaging 15 base stations with 120
mobiles! This would add up to at least $12,000 a year.
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Edward J. Dulaney, Scottsbluff, Nebraska, (above and at right)
earned his CIE Diploma in 1961, got his FCC License and moved
from TV repairman to lab technician to radio station Chief
Engineer. He then founded his own two-way radio business.
Now, Mr. Dulaney is also President of D & A Manufacturing,
Inc., a $1,000,000 company building and distributing two-way
radio ecuipment of his own design. Several of his 25 employeas
are taking CIE courses. He says: “While studying with CIE, |
learned the electronics theories that made my present
business possible.”

Be Your Own Boss

There are other advantages, too. You can become your
own boss — work entirely by yourself or gradually build
your own fully staffed service company. Of course, we
can’t promise that you will be as successful as Ed
Dulaney, or guarantee that you’ll establish a successful
two-way radio business of your own, but the opportuni-
ties for success are available to qualified, licensed men
in this expanding field.

How To Get Started

How do you break in? This is probably the best way:

1. Without quitting your present job, learn enough about
electronics fundamentals to pass the Government
FCC exam and get your Commercial FCC License.

2. Then get a job in a two-way radio service shop and
“learn the ropes” of the business.

3. As soon as you've earned a reputation as an expert,
there are several ways you can go. You can move
out and start signing up and servicing your own cus-
tomers. You might become a franchised service repre-
sentative of a big manufacturer and then start getting
into two-way radio sales.

Cleveland Institute of Electronics has been successfully

teaching Electronics for over 37 years. Right at home, in

your spare time, you learn Electronics step by step.

POPULAR ELECTRONICS

wwwW americanradiohistorvy com


www.americanradiohistory.com

CIE’s AUTO-PROGRAMMED?® Lessons remove the
roadblocks by using simple, concise examples. You learn
in small, compact steps — each one building on the other!

You’'ll learn not only the fundamentals that apply to
all electronics design and servicing, but also the specific
procedures for installing, troubleshooting, and maintain-
ing two-way mobile equipment.

You Get Your FCC License...

or Your Money Back!

By the time you’ve finished your CIE course, you’ll be
able to pass the FCC License exam. A recent survey
of 787 CIE graduates reveals that better than 9 out of 10
CIE grads passed the FCC License exam. That’s why
we can offer our famous Money-Back Warranty: when
you complete any CIE licensing course, you’ll be able to
pass your FCC exam or be entitled to a full refund of all
tuition paid. This warranty is valid during the completion
time allowed for your course. You get your FCC License
— or your money back!

It’s Up To You
Mail the reply card for two FREE books, “Succeed in
Electronics” and “How To Get A Commercial FCC
License.” For your convenience, we will try to have a
representative call. If card has been removed, mail cou-
pon or write: Cleveland Institute of Electronics, Inc.,
1776 E. 17th St., Cleveland, Ohio 44114.
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APPROVED UNDER G. 1. BILL

All CIE career courses are approved for educational
benefits under the G.1. Bill. If you are a Veteran or in
service now, check box for G.I. Bill information.

Cleveland Institute
of Electronics, Inc.

17768 East 17th Street, Cleveland, Ohioc 44114
Accredited Member National Home Study Council

Piease send me your two FREE books:
1. Your book on “How To Get A Commercial FCC License.”

|

|

|

|

| |
| |
| |
| |
{ 2. Your school catalog, ‘Succeed in Electronics.” |
I | am especially interested in: |
| 7 Electronics Technology [ Electronic Communications |
| [1 Broadcast Engineering [ Industrial Electronics |
| [ First Class FCC License [ Electronics Engineering |
I [ Electronics Technology with Laboratory I
I Name I
| {Piease Print) |
: Address I
1 City |
| |
| State Zip Age |
: [ Veterans & Servicemen: Check here for G. |. Bill information I
o ___ ks
ERS SERVICE CARD 3
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With the profusion of music sys

ficult to select real high fidelity.
Comparing the sounds of different
brands may seem to be a sensible
procedure, yet it can be mighty
confusing.

So, we’re giving you one way
to recognize real high fidelity. Just
look for the seal of the Institute of
High Fidelity. It’s your assurance
that the product vou select is de-

tems available, it's often quite dif- % _
prodifee natural sound.

signed by manu-
facturers dedicated to

Manufacturers whose equip-
ment carries -his seal are commit-
ted to the ideals of high perform-
ance in the reproduction of sound.

Become an expert in choosing
high fidelity. Look for the seal of
the Institute of High Fidelity. It will
help you eliminate the confusion
from the profusion.

INSTITUTE OF HIGH FIDELITY, INC.
546 R Advenredvew:Yarkon, Y. 10036 -
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Popular Electronics

Now you can convert any
oscilloscope to display
alphanumerics with this unique

character generator

CONSTRUCTION
PROJECT

AUGUST 1974

AUGUST 1974

"ﬁ:' iNPyg GENERATOR
st
Sl I R
X o, L 3 Y
under $50 ) T e
N D

E HAVE all been fascinated, at

one time or another, by those
video displays in banks and airline of-
fices that print out atphanumeric in-
formation received from a central
computer. Now you can have your own
character generation system at low
cost. With it, you can communicate
with a fellow hobbyist over the tele-
phone lines. Your messages to each
other can be printed out on a standard
oscilloscope CRT. And, if you're aham,
character-coded messages can be sent
and received over the air, with CRT
printout. The system can also be an
inexpensive boon for the deaf and
mute, of course.

The “‘Scopewriter’ will display any of
64 different characters in a message up
to 32 characters long on a common
CRT. (It can be used with a TV screen,

WwWWW americanradiohistorvy com

CHARAC TER

OUPY e, m
_ (=

) !

but the application is somewhat more
complex.) The Scopewriter uses
large-scale irtegrated circuits so it is
easy to build and it can be very simply
connected to the scope’s Y-axis input.
Although it uses switch addressing, it
will accept conventional ASCII
keyboard inputs. (See ‘‘ASCIil
Keyboard and Encoder,’ April 1974.)
It is not necessary to use the Scope
writer with special display oscillo-
scopes because of the sweep and
blanking techniques employed. The
scope's internal sweep supplies hori-
zontal deflection while a ramp genera-
tion circuit supplies vertical deflection
to form a raster. When the logic indi-
cates a space, the ramp is discon-
nected and the scanning dot is rapidiy
deflected beyond the top of the screen.
The resulting vertical traces are very
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+5V

dim and do not interfere with the

Ri4 3 O ok 3 . character being formed. An internal

TG8 : : memory, using a standard computer

e D e m e [ o sores e charactr apen e

SCOPE T "

0 FaoM :

CHARACTER |3 : : Generating Characters. The

AP basic modulator circuit is shown in Fig.

o 1. Also shown are waveforms describ-

- ) ) ing how a characteris generated on the

- Frg. 1. Bastc_ chl{-quter . CRT. Capacitor C3 charges up through

1 2 3 4 5 seuc generating circuit 18 egisior R13 to form the leading edge of

: = Z?‘}zf’? :}?gf;eilovz)ag)}f{orm:s: a sawtooth waveform. Other logic cir-

Ackoss : capital letter F is , cuns-m the system turn on switching

. generated. transistor Q7 to short outthe charge on

S - . C3 and produce the rapid trailing edge

‘—_l ﬂ ﬂ H ﬂ n n ﬂ INPUT of the sawtooth. The frequency of the
: Tee sawtooth wave is selected to be about

25 kHz so that it will match the persis-

(/4 7 - tence of the phosphor found on most
MOOULATED o : scope CRT’s.
35 Sooee. The sawtooth output is connected to

the scope’s vertical input through a
high-speed electronic switch, which
we call here a transmission gate (sym-
bol TG). When this switch is open, the
scope line is at +5 volts through R74.
When the switch is closed, certain
selected portions of the leading edge
of the sawtooth are applied to the
scope. The portions selected are de-
termined by the closing of TG8 to allow
the signal to pass. The operation of
TG8 is determined by a signal from a

wm H digital generator whose synchronized

: - r 'l wrrr "’ ' "w “'I L output pulses look like the center

waveform of Fig. 1. (The particular

(¥ | . s -u,’uollou /ono/ I 008, ofs sofes frese fose, 4 4 waveforms shown here are used to

..:l Apipe 38 I l ,.I. , ,: I“}. generate the capital letter F.) Note that

| six sawtooth signals are used to define

one character—five for the character

itself and one for the space after the
character.

During the first sawtooth, the entire

leading edge of the waveform is al-
Photo of scope CRT shows lowed to pass to the scope, thus pro-

letters as printed out ducing the sloping left-hand line of the

by Scopewriter. During F. The next five intervals use digital

rapid transittons to the pulses that allow different points on

+5-volt level (at top), the slope to produce dots that define

the trace is very dim. the horizontal elements of the charac-
ter.

With the high speed of the scope’s
horizontal sweep, the dots appear
close together to make the letter read-
able. Where the scope trace remains
on to make long lines, the trace is
bright; during rapid transitions (to the
+5-volt level), the trace is dim. This
gives the characters an appearance of
“hanging”’ below a line.

The digital generator is actually a
MOS read-onily-memory (ROM) whose
contents are permanently pro-
grammed at the time of manufacture

34 : e POPULAR ELECTRONICS
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Fig. 2. The 64 characters that can be generated and the required ASCII nputs.

and can't be changed. However, they
can be read out when desired. The 64
alphanumeric characte-s are stored in
the form of a matrix of five columns and
seven rows (an eighth row is not used}.
The columns appear as five output
lines which are switched through -heir
respective seven rows by three inpit
lines and a row decoder. An additional
six input /ines and a character decoder
select one of the 64 characters.

The 64 characters and the required

AUGUST 1974

ASCllinputs are shown in Fig. 2. Figure
3 shows the internal arrangement of
the RC'M.

Circuit Operation. The complete
schematic of the Scopewriter is shown
in Fig. 4. Two NOR gates (formed by
portions of /CT7), in conjunction with
C1, R3. and R4 form the 25-kHz oscil-
lator. The oscillator output drives two
flip-flops (/C2) to produce & 3-bit binary
count. The latter is connected to the

www americanradiohistorvy com

character gene-ator (/C6. pins 21, 22,
and 23) to run the ROM outputs
through their seven rows in the proper
sequence.

The sawtoo:t generator is made up
of Q1, C3, and A713. The base of Q7 is
driven by a pair of transmission gates
(TG6 and TG7) arranged as an AND
gate. (The transmission gates are in
IC4 and /C5.) Tte AND gate is driven by
the 3-bit binary counter. The voltage
across C3 increases until it is shorted

35
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TO TRANSMISSION GATES

_Nlﬂ]vm!
J) 21 =2 212
ol ol a| 2| &
of o) o] ©of O
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G
[=]
s 172 ICY
g AND
£ IC2
[«
o
(ROW | BLANK)
N ¢ 7
N i
N i
[ e
Nt AW
N o mfed

CHARACTER
DECODER

11T

FROM SHIFT REGISTEF IC7T

Fig. 3. Diagram skowing internal
arrangement of the character

generator read only memory (1C6).

by Q7 on the eighth binary count. The
cycle then repeats to produce the saw-
tooth waveform.

The output of the last /C2 flip-flop
triggers a divide-by-8 counter (/C3)
which is connected so that it resets it-
self on the seventh count, producing a
divide-by-6 counter. The five outputs of
IC3 turn on TG17 through TGS, which
are connected to the five ROM outputs,
to provide the output code one column
at a time.

The six character inputs to the ROM
are supplied by shift register /C7. Re-
sistors RS and R6 through R77 and
capacitorC2 provide the ccrrect condi-
tions for the shift register. The latter is
analogous to six long tubes, each cap-
able of holding a string of 32 binary 1's
and 0’s. When triggered by a clock
pulse, each tube takes in a new bit
(either 1 or 0) while pushing one bit out
the other end. A write recirculate
switch (S3) connects the end of each

tube to its input so that none of the bits
is lost. Instead they flow around, form-
ing a memory for the message.

The clock pulses come from the
divide-by-6 counter (/C3) through S7
and % IC1 when a character is com-
pleted. The clock pulse can also come
from switch S2 through the debounce
circuit made up of two sections of /C7
Pushbutton switch S2 is used to entera
message one character at a time.

Construction. Although the circuit
can be assembled using point-to-point
wiring, the use of a pc board, such as
that shown in Fig. 5, is recommended.
This illustration also shows the com-
ponent layout. Use a low-power solder-
ing iron and fine solder and be sure to
install the jumpers where indicated.
Observe the notch code for positioning
IC’s and the polarity markings on elec-
trolytic capacitors. The use of sockets
for the IC’s is also recommended. Al-

This photo shows how the prototype of the character generator was assembled.

36
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PARTS LIST
BP1, BP2—5-way binding post (red and  generator (Texas Instruments) ~ S10—Spst switch :
black) IC7—TMS3112NC hex 32-bit static shift re- Tl—Filament transformer; sec: 6 3V, 06A

Cl, C2—0.001-uF. 50-vok Mylar capacitor
C3--90.1-uF, 50-volt. Mylar capacitor
C4—500-pF (or larger), 15-volt electrolytic
capacitor
C5—100-pF (or larger), 15-voit, electrolytic
capacitor
D1, D2—-1Né45 silicon rectifier diode
D3—1N750A, 4.7-volt, ¥a-watt zener diode
1C1—4001 CMOS quad 2-input NOR gate
1C2—4013A CMOS dual D flip-flop
1C3—4022A CMOS divide-by-8 counter
1C4, 1C5—4016A CMOS quad bilateral
switch (transmission gate)
1C6—TMS250INC ROM - character

Fig. 4

though they are protected against
damage due tc static buildup, itis good
practice to handle them as little as pcs-
sible and insert them as the last step in
construction.

The photograph stows the front
panel of the orototype. Mount the
ASCIl inout switches (S4-S9) in a row,
with the top positions marked 1 and the
bottom position 0. An optional LED

AUGUST 1974

gister (Texas Instruments)
P1—BNC connector (opticnal)
QI—2N2222A -transistor
R1; R2, R4, R12—100,000-0hm; ¥4-watt resis-
tor :
R3-—27,000-ohm, Y4-watt resistor
R5—10,000-ohm. ¥4-watt resistor
R6-R11—7500-ohm, ¥4-watt resistor
R 13—5600-0ohm, Y4-watt resistor: -
R14—47,000-ohm, Y4-watt resistor
R15—100-ohm, Y5-watt resistor
S1, S3-S9—Dpst toggle switch (miniature)

S2-—Spdt moment.xry -action pushbution

switch

power-on indicator can be mounted on
the front panel. (Use a current-limiting
resistor for the LED.)

The transformer can be located in
any convenient part of the enclosure.

Although both binding posts and a
BNC connector were used for the out-
put on the prototype, either one or
some other type of terminal can be
used.

www americanradiohistorvy com

(Allied Radio 6K32HF or srm]ar)

Mis¢c.—LED and current-limiting resistor
- (optional), suitable chassis, ne cord, spac-
ers, mounting hardware, press-on type,
rubber feet ®), etc,

Note—The following are available from Sys-
“tems. West. Inc., 500 Dartmouth Dr.,
Albuquerque. NM 87105: pc board
(SWPC) at $4.95; electronics kit with pc
‘board -and semlconductors (SWE) at
$49.95; complete kit lm,ludmg prepunched
case at $79 95: assembled unit {1-year war-
ranty) ‘ar $99:95; compatlble ASCH
keyboard at $39.95.

. This is complete schematic, including power supply, of the Scopew'rztm 3

Testing and Operation. Connect
BP1 tothescope vertical inputand BP2
to the scope ground. (If you use the
BNC connector, the proper connec-
tions will be made automatically.) Turn
on the scope and set the horizontal
sweep for about 10 ms. When the
Scopewriter is turned on, a line should
appear on the CRT with random
characters below it. Adjust the sweep
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Fig. 5. Though the Scopewriter can be assembled on perforated
board, a printed circuit board is recommended. Actual-size
foil pattern is at top, component layout shown beneath it.

vernier so that the characters are
stationary, and adjust the scope’s in-
tensity control so that the blanking
lines are not too prominent. Use the
scope’s vertical gain to vary the
character height.

To enter a message, perform the fol-
lowing steps, using the ASCll character
coding shown in Fig. 2. Note that the
six-element code starts with 6 (S9) on
the left and prcceeds to 1 (S4) on the
right.

1. Place the switches in the 100000
position. This should produce a blank.

2. Set S71 (PB/OSC) on OSC.

3. Set S3 (WR/RE) on WR. This clears
the memory.

4. Set S7 to pB.

38

5.Insertacode on the ASCli switches
for some specific character and press
S2 (LoAD) to enter the code into the
memory. You can insert up to 32
characters, including blanks.

6. Place S3 on RE.

7. Place S1 on osc. The message
should appear on the CRT. Adjust the
horizontal sweep/sync to position the
message.

Should you notice a mistake in spell-
ing within the message, perform the
following steps to erase the wrong
character and insert the correct one.

1. SetS7 to pB. One of the characters
(or spaces) will appear repeated across
the face of the CRT.

2. Operate the LOAD switch to step

www americanradiohistorvy com

through the message until the desired
character appears.

3. Set the ASCII input switches for
the correct character.

4. Set S3 to wR.

5. Depress the LOAD switch to insert
the correct character. Note that the
next characterinthe message appears.

6. Set S3 to RE.

7.SetS7 to osc. Theentire corrected
message should now appear.

Conclusion. The breakthrough pro-
ject presented here is cnly the begin-
ning of a variety of projects that
PopPULAR ELECTRONICS will present in
this area, using read-only-memories
for display purposes. @®

POPULAR ELECTRONICS
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CASSETTE deck is no better

than the tape used in it. Hence,
it is not surprising that tape manufac-
turers are continually improving their
products to keep pace with, or even
get ahead of, the steady improvements
made in the recorders themselves.

Currently, a number of “premium’
cassette tapes are available to tape re-
cordists. Since they are priced higher
than “standard’ tapes, it is normal to
ask what practical sonic advantages
they have.

To find an answer to the question,
we tested several of these tapes,
from different manufacturers, on a
single high-quality cassette recorder.
The relative performances of the tapes
should be valid in any machine,
though the specific results we ob-
tained would probably not be dupli-
cated on any other make of recorder.

Tapes Tested. We did not attempt
to test every “high-evergy” or ‘“low-
noise’ tape on the market. The ones
we chose are representative of the

available premium-grade cassettes. As
a control, we used an Audio Magnetics
cassette marketed for audio-visual

AUGUST 1974

applications in schools under the
name ‘‘AV Educator.” This tape is
similar in its bias requirements to the
few standard hi-fi tapes we have been
able to identify.

The tapes arbitrarily chosen for test-

ing were:

Brand Model
Ampex 363
BASF LHSM
Capitol 2

Memorex MRX2
TDK SD
TDK ED

The Ampex 363 is a chromium-
dioxide tape which was included to
provide a second frame of reference
(All American-made CrQ2z cassettes use
Dupont Crolyn ® tape and have similar
magnetic properties.) The other tapes
are all ferric-oxide, high-output types,
though the new TDK ED is modified
with magnetite which is said to im-
prove its magnetic qualities.

The recorder’'s "‘regular’” bias was
optimized for the test's control tape,
while its CrOz bias was correct for the
Ampex tape. The bias was not
changed throughout the tests.

Our purpose was to find as many dif-

www americanradiohistorvy com
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ferences and similarities as possible
between the vaious tapes when oper-
ated under identical conditions in the
same tape deck. We measured the
record/playback frequency response
at a level of 0 dB on the recorder’s
meter and at levels of —10dB, —20dB,
and —30 dB. The playback harmonic
distortion was measured with re-
corded levels of —3 dB, 0 dB, and +3
dB and at frequencies of 100 Hz and
1000 Hz. (We also tested at 5000 Hz,
but the results were so nearly alike
that we discarded them.)

The S/N ratio, relative to the
playback level of a 1000-Hz signal re-
corded at 0 dB, was measured with an
IEC (ANSI *“A") weighting characteris-
tic to exclude the effects of hum and
inaudible low-frequency noise. The
recorder’s Dolby noise-reduction sys-
tem was not used during these tests.

The 1000-Hz recording level re-
quired for a 3-percent distortion in the
playback signal was measured, since
the final S/N ratio is determined by the
3-percent THD point rather than by the
recorder’'s meter indications.

Finally, we measured the playback
output from each tape after it had
been recorded to a 0-dB level, compar-
ing it to the output from a Dolby
standard level tape (200 nano-
webers/meter flux).

It should be emphasized that a cas-
sette recorder must be biased specifi-
cally for the tape in use. A tape with
different magnetic properties will
generally not give the same frequency
response. Therefore, we could not ex-
pect, nor did we obtain, a ““flat” re-
sponse from any of the tapes except
the standard AV and Cr0: tapes for
which the machine was biased.

A high-energy tape will usually re-
quire more bias than a standard tape.
It will also have an exaggerated high-
frequency response if it is under-
biased. We were looking for differ-
ences between tapes rather than their
actual performance in the test tape
deck. Hence, this did not unduly con-
cern us.

What The Measurements Re-
vealed. The frequency response
curves clearly demonstrate that, with
cassette recorders and tapes, there is
no such thing as a frequency re-
sponse. The actual response is a func-
tion of recorded level since the record-
ing pre-emphasis leads eventually to
tape saturation at low and high fre-
quencies with increasing input level.
This is seen principally as a rolloff of
the highs at the higher recording
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levels. With most tapes, it also shows
up as a slight desensitization at middle
frequencies and a drop of several dec-
ibels at the lower frequencies at max-
imum recording level.

Cassette recorder frequency re-
sponse is usually measured at -20dB,
but the curves for every tape show a
substantial improvement at the high
end when the level is reduced to -30
dB. We did not go any lower because
we wanted to avoid the influence of
noise on the measurements.

These curves suggest that the fre-
quency response of a cassette deck
varies continuously with program
level. This is a startling concept for
people who are accustoemed to think-
ing of frequency response as a fixed
characteristic. Nevertheless, this is
exactly what happens. A good tape

‘should preserve the dynamics and

frequency response of the original
program. Thus, the degree to which
the frequency response is influenced
by level should be one indicator of a
tape's quality.

To compare the tapes, we listed the
drop in response at 8000 Hz caused by
a level shift from —10 dB to 0 dB, the
drop at 12,000 Hz with an increase
from —20 dB to —10 dB, and the drop
at 15,000 Hz with an increase from
—30dB to —20 dB. By summing the de-
cibel figures, we could draw some

conclusions as to the high-frequency
recording qualities of the tapes. Not
surprisingly, the standard AV tape
showed the greatest change, and the
Cr02 tape was the least affected. Al-
though the other ferric-oxide tapes
showed distinct differences and could
be ranked in this test, we would hesi-
tate to draw sweeping conclusions
from the ranking order.

The TDK SD tape was somewhat
better than the AV tape. The Capitol 2
and MRX2 were about equal to each
other and slightly better than the SD
tape. The BASF LH and TDK ED tapes
headed the list.

The differences between tapes that
rated close to each other were too
small to be really significant, but there
was no doubt that the TDK ED was the
best of the ferric-oxide tapes in this
respect; it also carries the highest
price. However, the Cr0; tape (which
carries the highest price among tapes
tested) out-pointed the TDK ED tape
by about the same margin as the latter
had over the bottom-ranking AV tape.
This could have been because a dif-
ferent recording level was selected
within the recorder in the Cr02 mode.
So the difference may not be as
dramatic as it appears to be.

Adding the effect of the low-
frequency response change over a
level shift from —30 dB to 0 dB did not
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change the rank order of the tapes.
The Cr0z tape was the only one whose
low and middle frequency responses
were not affected by recording level.
The AV and MRX2 displayed more
change. while the other tapes were
closely grouped between these ex-
tremes.

Another point of ditference was the
100-Hz distortion ata +3-dB recording
level. The Capitol 2 and BASF LH ex-
hibited !ess distortion than the MRX2
and AV tapes, while the TDK SD and
ED had the lowest distortion of the
ferric-oxide tapes. The exception,
again, was the Cr0; tape, which had
less than half the distortion of the TDK
SD The latter was the best of the
tferric-oxide tapes used in this test.

The S/N ratio measurements re-
vealed only minor differences in the
tapes The TDK and MRX2 tapes were
slightly better than the AV, Capitol 2,
and BASF LH tapes, but the difference
from “best” to “worst' was only 2.5
dB. It is not fair to include Cr0; tape in
this comparison since the recording
and playback equalization are
switched with the bias to obtain the
best S/N ratio. This gives it a 2.5-dB
advantage over the best ferric-oxide
tapes.

From the manufacturers’ view-
points, there are doubtlessly numer-
ous weaknesses in this type of limited

test program. This is why we caution
against drawing unwarranted conclu-
sions. For one thing, it is possible that,
by optimizing the recording bias for
each tape, the results might be af-
fected. We would not expect any
major shifts, but most of the tapes
were so close in these measurements
that even a minor change in high-
frequency response could affect their
standing. Possibly a different recor-
der, whose head required either more
or less recording equalization than
that of the tape deck used would also
alter the standings. On the other hand,
most consumers have no choice of re-
cording bias (except as provided by a
switch on some deck models) and
would, therefore, be powerless to op-
timize their equipment for any particu-
lar tape.

How The Tapes Sounded. Since
many of the measured differences be-
tween the tapes were so slight as to be
inconclusive, or at least open to ques-
tion, the next step was to record music
on these tapes and listen for differ-
ences during playback. We used
phonograph records with considera-
ble energy in the highest octave, as
well as in the middle and low-
frequency ranges. For these tests, we
used the recorder's Dolby noise re-
duction system, since we wished to
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minimize the effect of noise level on
apparent frequency response.

A selection was recorded onto each
tape without disturbing the setting of
the recording level controls and
played back for an A-B comparison
with the disc. Average levels on the
recorder’'s meter (about —3 dB) were
used initially, followed by an increase
to 0 dB. If the sound quality warranted
it, we also recorded at +3 dB, which
was the full-scale meter deflection.

In this test, most of the tapes
sounded slightly “bright” due to being
underbiased. Interestingly, this effect
was not nearly as prominent as the
curves would suggest. Evidently, this
was due to the rather high average
program levels we were using. Most of
the tapes rolled off appreciably at the
top end, leaving a residual brightness
in only the low-level passages.

This test produced no major sur-
prises, although it tended to confirm
our suspicion that the minor differ-
ences in tape ranking based on tape
saturation effects were insignificant in
practice. The AV tape (which, after all,
is not represented as a ‘‘high-fidelity
music” tape) had a hazy quality at —3
dB, with an obvious loss of definition
on high-frequency transients. At 0 dB,
the sound took on a blurred quality.
However, by reducing the recording
level to —10 c¢B, the sound was quite
good.

Since the operating bias for the TDK
SD is only slightly higher than for most
standard tapes, it was operating nearly
at its optimum point. The results were
impressive, with essentially ‘‘perfect”
sound quality at -3 dB and 0 dB. The
only difference between the playback
and the incoming signal was a minute
dulling of the attack on high-fre-
quency transients. Clearly attributable
to tape saturation, this effect was au-
dible to ome degree with all the test
tapes at the levels we were using.

The other ferric-oxide tapes sound-
ed surprisingly similar to each other.
They were all bright sounding, but
very clean, at —3 dB. With a slight cor-
rection from the amplifier's tone con-
trol, this could be converted to a virtu-
ally perfect sound. The correct ap-
proach, of course, would be to in-
crease the tape recorder’s bias to flat-
ten out the response.

At 0 dB, there was no significant de-
terioration of quality. But at +3dB, the
change was marked. Our first impres-
sion was of a brighter sound, which
seems contrary to expectations.
Further listening revealed that a layer
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of sonic “fizz’" (background noise)
had been added to the music. This was
the audible effect of high-frequency
intermodulation products, which fell
in the middle frequency range. The
noise has the effect of making the
overall sound appear to be bright.
The CrQ: tape generally sounded
much like the better ferric-oxide tapes.
Any differences that existed were in its
favor; but in this test, they were slight.

In Conclusion. Combining the re-
sults of our measurements and listen-
ing tests, we must conclude that Cr0;
tape used in a recorder designed to
exploit the tape’s qualities has clear
advantages in distortion, S/N ratio,
and resistance to tape saturation. The
fact that this superiority is not always
audible is a testimonial to the state of
the art in cassette recorders and
tapes, whose quality, in many cases, is
better than the programs most people
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to matching the sound of the other
tapes.

There is an obvious lesson to be
learned from our tests. To make the
best recordings, use the best tape you
can get. It is probably no coincidence
that TDK ED and most Cr0: tapes are
relatively expensive. On the other
hand, it is comforting to know that if
your budget cannot accommodate

RESPONSE IN dB

(]
H—o-—-l
@
T

1
I oo

FREQUENCY (Hz}

choose to record on those tapes.

Among the ferric-oxide tapes, TDK
ED and BASF LH seem to outperform
the others, even if only slightly, in al-
most every respect. Previous experi-
ence with Maxell UD (not tested in this
study) suggests that it would also rank
with these two tapes with respect to
the characteristics we evaluated. The
other premium-grade tapes are very
close to the top two or three. We
would have difficulty justifying a rank-
ing order because each tape had some
points of superiority and others where
it was somewhat inferior. Interestingly,
the TDK SD tape was the only one of
the premium tapes capable of deliver-
ing its best performance with standard
bias levels.

Although the AV tape was included
principally to show up the superiority
of a premium tape for music record-
ing, no apologies need be made for its
performance. It was as good as any
“standard’ tape we have used. At
lower recording levels, it came close
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them, you could use any of the other
tapes and 99.9 percent of the time
there would be no audible differences
in the sound.

What about recording levels? Obvi-
ously, the tapes that are less easily
saturated can be recorded at a higher
level without unpleasant side effects.
The manufacturers make a point of
emphasizing this in their promotional
literature. However, the extra ""head
room’’ of these tapes is not great

(perhaps 3 dB or so), and our own pre-
ference would be to continue record-
ing at a level that would be used with
standard tapes. This must be deter-
mined for each recorder, since there is
no standardization between their
meter indications and the actual level
recorded on the tape. Unless you are
attempting to wring out the last deci-
bel of S/N ratio, the true benefits of a
high-energy tape can best be realized
by letting its extra dynamic range ac-
commodate those brief transients that
might otherwise contribute to the
background haze of an over-recorded
cassette. This will also permit you to
extract the greatest amount of the
high-frequency response built into
these tapes.

Since most tape decks cannot read-
ily have their bias settings changed by
the average recordist, we suggest that
you follow the manufacturer’'s re-
commendations for suitable tapes, un-
less you find another kind more pleas-
ing to your ears. The slight added
brightness of a premium tape in a
standard-biased deck is not unpleas-
ant and may even help to compensate
for some of the recorder’s limitations.
Since all Cr0z tapes have the same
bias requirements, you are less likely
to go wrong in selecting a tape if you
use chromium-dioxide tapes, assum-
ing that your recorder has a Cr02
switch to effect proper bias and
equalization.
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Builda

Large-Port
Speaker

Sysitem

High-efficiency ported enclosure features
novel high-frequency reflector system

N 1971, an article in a British hi-

fi magazine described a speaker
enclosure called a “large-port reflex.”
Its most distinctive feature was the
non-uniform cross-section of its port,
formed in two parts by a pipe and a
cavity. The dimensions of the latter
were determined by the distance be-
tween the bottom of the cabinet and
the floor, making the feet a functional
part of the enclosure.

AUGUST 1974

Another unusual feature of the sys-
tem was the orientation of the speaker:
it faced upward. Two kinds of reflec-
tors were suggested: a diffuser for om-
nidirectional high frequencies, or a

www americanradiohistorvy com

BY DAVID B.WEEMS

simple 45° reflector board. Especially
recommended was the flat reflector for
its stable stereo image.

American Version. The enclosure
described in these pages is based on
the British speaker system — with
some important modifications. One
questionable aspect of the 45° reflector
board was that it, in common with most
other small floor-standing speaker sys-
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tems, projected the high-frequency
beam horizontally below normal ear
level in the listening area. The refiector
in our speaker system is tipped back 3°
to make a 48" angle with the speaker
board.

Tipping back the reflector rotates the
high-frequency beam upward from the
horizontal by 6°. This may not make an
earthshaking difference, but it does
put the center of the beam about 36
inches (91.44 cm) above floor level at a
distance of 10 feet (3.05 m) from the
speaker system. This is about right for
a seated listener.

A piece of glass, backed by resilient
foam plastic, provides maximum effi-
ciency in our system. However, if you
want more dispersion, you can substi-
tute adome-shaped radiator, such asa
hub cap from a sub-compact car or a
sealed-beam headlight. If you use your
imagination, you can getjustaboutany
reflection pattern you want. But avoid

- f’&

Grifle cloth goes around
body of enclosure
Bottom: bumper must
extend no lower than
tops of enclosure’s feet.

reflectors with loose parts that can add
buzzes or rattles to your sound system.

Because of the horizontal orienta-
tion of the speaker in the enclosure,
large and heavy cones can be deflected
by gravity. Hence, an 8-inch speaker is
probably the largest practical size for
this enclosure. In Americanizing the
large-port reflex system, therefore, we
selected an inexpensive Lafayette
Model SK-138 three-way 8-inch (20.32
cm) speaker. According to the pub-
lished specifications, this speaker can
handle up to 30 watts of peak power;
yet, it can be driven by much less
power. The combination of compact
size and the high efficiency of the re-
flex system makes this speaker a good
choice for low-powered amplifiers and
small rooms.

Construction. The total cost of
your speaker system can vary consid-
erably, depending on your choice of
materials. The wood members are so
small, however, that you can probably
build the entire enclosure from scraps
of lumber on hand if you are a wood
worker. Just one word of advice: don'’t
skimp on nails or glue.

The first step in constructionisto cut
all 3" (1.9-cm) plywood or particle
board panels, except the reflector
panel that requires special fabrication,
to the sizes specified in the Bill of Ma-
terials (see also Fig. 1). Once this is
done, cut a75/16” (18.6-cm) hole for the
speaker in the appropriate panel, cen-
tering it between the sides and 4 34"
(12.1 cm) from the front of the panel.

Next, cut a hole in the center of the
bottom panel to fit the tube obtained. If
you cannot find a 3 %" (9.21-cm)
inner-diameter tube (try a carpet
dealer), you can make a 3%" x 3%"
(8.26 cm x 8.26 cm) square hole and
make a wood port. (The four pieces for
this port should be ¥2"to 34" [1.27 10 1.9
c¢m] thick and stand 6%4" [15.88 cm]
above the top surface of the bottom
panel. Glue and nail the parts together
and mount the port on end over the
cutout, using glue and nails.) If you use
a cardboard tube, run a bead of glue
around one end and fit the tube into the
hole flush with the bottom of the panel.

Meanwhile, drill holes in the back
panel for the tweeter control and a
two-lug screw-type terminal board.
Measuring down from the top edge of
the panel strike lines 3" (0.95 cm) and
91%" (24.13 cm) on the outside surface
and 10 3" (27.3 cm) across the inside
surface of the panel. Spot three equally
spaced %" (0.32 cm) holes along the
outer surface lines. Then liberally coat
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one surface of a 9%4" x 34" x 34" (23.5
cm x 1.9 cm X 1.9 cm) pine cleat with
glue and nail it, with its top edge flush
with the inside line, to the panel.

Strip away %" (0.62 cm) of insulation
from the conductors at both ends of a
12" (30.5 cm) length of lamp cord, and
separate the cord for a distance of
about 3" (7.62 cm) at both ends. Pass
the conductors at one end through the
appropriate holes and solder them to
the lugs on the terminal board. Mount
the terminal board to the rear of the
back panel with small wood screws.
Screw in the contacts and fill the voids
around the screws and lugs with caulk-
ing compound or Dow Corning
Silastic® silicone cement to insure an
air-tight seali.

You can now assemble the basic en-
closure box by gluing and nailing to-
gether the front, back, and side panels
as shown in Fig. 2. Use only screw-type
or ring-shank nails for this operation.
Then follow this by gluing and nailing
into place the speaker mounting board
and bottom panel (assuming the glue
around the tube has set by this time).
Attach a 1” (2.54 c¢m) foot to each
corner of the box with wood screws. Do
not substitute another size foot, or you
will change the tuned frequency of the
enclosure.

The only part of construction that re-
quires special care is the cutting of the
angles on the reflector board. This
panel should make a 48°angle with the
speaker board and a 42° angle with the
rear panel. At the top end of the reflec-
tor, the panel will make another 48°
angle with the enclosure’'s top panel,
where it will be permanently joined
with glue and screws. Hence, you need
a 13"-long (33 cm-long) board that is
cut to a 48° angle at one end and a 42°
angle at the other end.

The only practical way of making the
angled cut is with a table saw. First, tilt
the saw blade to an angle of 42° and
make a trial cut with scrap lumber.
Measure the angle with a protractor
and make any required tilt adjust-
ments. (Note: Once the saw blade is
tilted exactly 42° it should not be
touched. Both angled cuts will be per-
formed with blade in this position.)

Once you are satisfied that the blade
is properly tilted, make the 42° cut
(this will normally yield a 48° edge).
To get a 42° edge, you must rotate the
board 90° before passing it through the
saw. Do not forget to allow for saw
blade thickness when making the an-
gled cuts; the overall point-to-point
length of the reflector board should be
13” (33 cm). (If you do not have a table

POPULAR ELECTRONICS
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BILL OF MATERIALS

1—Lafayette* Model SK-138 speaker (Stock

No. 21E1860W: $18.95 plus shipping on §
ounds)

1—Package Lafayette* fiberglass insulation;
enough for two enclosures (Stock No.
21E15014; $1.75 plus shipping on % pound)

1—27%" x 10 34" x 34" plywood or particle
board for back

1—16 34" x 10 %" x 34" plywood or particle
board for front

2—16 3" x 9" x %" plywood or particle
board for sides

1—13" x 1034” X 34" plywood or particle board
for reflector (see text)

2—10 %" x 10%%” x 34" plywood or particle
board for top and bottom

1—10 34" x 9 3%” x %" plywood or particle
board for speaker board

4—2" x 2" x 1" pine for feet

1—36" length of 115" x 3" pine for bumper

1—48" long piece of %" X 34” pine for cleats and
top support

1—36" long piece of %" molding for trim

Screws—1l4"flathead wood for feet P; 114"
flathead wood for back (6); 1” flathead
wood for reflector board and glass (20); 1”
panhead sheet metal for spea%(er installa-
tion (4)

1—Box 1%4" ring-shank or screw-type nails

Misc.—Glue; 12" x 12" x %" resilient foam
plastic; mirror clips (4): 3" wide x 3/16"
thick adhesive-backed foam weather Strip-
ping: I yard grille cloth; trim to match top;
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Fig. 1. Drawings illustrate how enclosu e

EDITOR’S NOTE

This is the first article in POPULAR
ELECTRONICS to “go metric.” For the
time being, until lumber yards and
hardware manufacturers convert to
metric units, we will continue to give
the “‘conventional’ units, with metric
units following in parentheses. Hence,
dimensioned diagrams will bear both
types of units, while Parts Lists and
Bills of Materials will specify parts in
“conventional” units.

7" long x 3 %" inner-diameter cardboard
tubing (see text); cabinet finishing materi-
als; screw-type terminal board: lamp cord;
caulking compound or Dow Corning
Silastic® cement; inside corner braces (4);
%" finishing nails for trim and bumper:

etc.

*Lafayette Radio Electronics, 111 Jericho
Turnpike, Syosset, NY 11791.
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