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NRI “hands-on” training
in TV-Radio, Electronics
can give you as much as
2 years of on-the-job
experience.

" = ’._..-. .:.' & 4 : g .
i ol A |
EARN YOUR FCC LICENSE — OR YOUR MONEY BACK

NEI Communications training programs will qualify you for a First Class Commercial
Radiotelephone License issued by the FCC. If vou fail to pass the FCC examinations
for this license after successfully completing an NRI Communications course we will,
on request, refund in full the tuition you have paid. This agreement is valid for the
period of your active student membership and for six months after completion of your
training. No school offers a more liberal FCC License agreement.

WWW amerncearadiohistery com !


www.americanradiohistory.com

I=niE,

Experience is still your best teacher

o 1 11 i

bl

NRI ACh['EVEment Kit is educator-ac-

claimed and the arigmal “starter” kit in home study train-

ing. Imitated but never duplicated, this kit is designed and

personalized for you and your training objective. It has one
purpose — to get you started quickly and easily.

e

lﬁjte 'Size ¥ TeX tS average an easily-digested

40 pages of well-illustrated, scientifically prepared subject
matter in the coursa of your choice. Questions in each book
are carefully hand-graded and returned to you with helpful
instructional notes. You get unlimited personal help from the
day you enroll.

. fs B o,
Designed-For-Learning Equipment
Like this phone-cw transmitter {Kit #7 in the Communi-
catiens course) is enzgineered from chassis up to demonstrate
principles you must know. NRI does mot use modified hobby
kits for training, bu: the finest parts money can buy, pro-
fessionally and.educationally applied.

October, 1968

... here’s how you get it with
unique NRI training at home

Ask any teacher, job counselor, engineer, technician
or prospective employer about the need for practical
application of theory in Electronics. He'll tell you
Electronics is as much a “hands-on” profession as
dentistry or chemistry. That’s how you learn at home
with NRI. You prove the theory you read in “bite-
size” texts, by actual experimentation with the type
of solid-state, transistor and tube circuits you’ll find
on the job today — not hardware or hobby kits. You
introduce circuit defects, analyze results, discover
quickly the kind of trouble-shooting and design tech-
niques that will make you employable in Electronics.

Train with the leader — NR/

NRI lab equipment is designed from chassis up for
effective, fascinating training — not for entertain-
ment. The fact that end results are usable, quality
products is a bonus. In Communications, for example,
you build and analyze, stage by stage, your own 25-
watt phone/cw transmitter. It’s suitable for use on
the 80-meter amateur band, if you have an interest
in ham radio. In TV-Radio Servicing your practical
training gives you your choice of monochrome or color
TV sets. All training equipment is included in the low
tuition — you pay nothing extra. Discover for your-
self the ease, excitement and value of NRI training.
Mail postage-free card today for new NRI Catalog
.. . or use the coupon below. No obligation. No
salesman will call on you. NATIONAL RADIO
INSTITUTE, Washington, D.C. 20016.

APPROVED UNDER NEW Gi BILL

If you have served since January 31, 1955, or are in service
now, check GI line on postage-free card or in coupon.

MAIL TH!S COUPON IF CARD IS GONE

______________________ 1
NATIONAL RADIO INSTITUTE !
Washington, D.C. 20016 1-108
Please send me your new NRI Catalog. | understand

: no salesman will call and there is no obligation. :

| Name Age |

| I

: Address :

| City State Zip ]

: [ Check for facts on new Gl Bill :

ACCREDITED MEMBER NATIONAL HOME STUDY COUNCIL

WWW akherieaniadiahictary com
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Everybody bulls, bluffs

and

It scemas like all tape equipment manufacturers
chatter about all sorts of features.

One talks automatic threading. Others boast
automatic reverse. Still more hit you with 4 heads,
sound-with-sound, dual capstan drive, automatic tapce
lifters, 3-speed operation and on and on.

It makes the mind boggle.

Because the fact is that no one has all these
features on one sterco machine, Except us. Ampex.

Our new model 1461 has automatic threading.
And automatic reverse. And 4 deep-gap heads. And
sound-with-sound. And dual capstan drive. And tape
monitoring. And automatic tape lifters. And 3-speed
operation. And two omni-directional dynamic
microphones.

A/p‘brgg’. 0
z/ufiz‘éd)j

rags about @%
their tape recorders. “&%
This new Amqu
will clear the air

2+ Qe
BRI

Vv

And lots more. Like full-dimensional stereo cube

speakers that nest inside the unit for portable use

and scparate up to 20 feet. A I-year overall warranty
and 3-year head warranty. Automatic shut-off.

Even stereo headphone output.

Just one great feature after another.

Sure, you can find some of these features on other
machines. But not all on one machine. Except ours.
So sec an Ampex Sound Idea Dealer today. He has
the outfit that has it all.

AMPEX. AMPEX

AMPEX CORPORATIDN

CONSUMER & EDUCATIONAL PAODUCTS OIVISION
2201 LUNT AVENUE

ELx GROVE. ILLINODIS 50007

CIRCLE NO. 3 ON READER SERVICE PAGE

October, 1968
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This is the booklet
Popular Electronics’ readers
have been turning to since the
beginning of high fidelity to see
the most advanced developments
in record playing equipment.

It's Garrard’s Comparator Guide
and an entirely new edition
is just off the press.

In it, you’ll read about
Garrard’s new Synchro-Lab Motor™
and the exciting new series of
automatic turntables it powers
. .. the Synchro-Lab Series.™

Write today for your
complimentary copy.

Dept.R138A, Westbury, N.Y. 11590,
Please send Comparator Guide.

British Industries Cogp,, a division of Avnet, Inc.

CIRCLE NO. 22 ON READER SERVICE PAGE
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Could you

make it in
electronics?

Why not...

Because you’re not a genius? So What? All
you need is a2 good mind and the desire to
learn. We can help you learn what you need
to know to get the kind of job you want. And

we can help you land the job, too. We've |

done it before. Thousands of times.
Because you can’t quit your job? Keep it.
If you can’t come to our resident schools,
we’ll come to you, by mail. Take the courses
you need, at home. In our schools or at
home, you’ll get an excellent, practical edu-
cation in electronics.

Because you think it's too tough? Too slow?
Too expensive? Because you're afraid maybe
we can’t help you get a good job? Fill in the
coupon, and make us prove it!

OE VRY INSTITUTE OF TECHNOLOGY

4141 BELMONT AVE., CHICAGO, ILL. 60641

October, 1968

DE VRY INSTITUTE OF TECHNOLOGY

4141 BELMONT AVE., CHICAGO. ILL. 60643

Dept. PE-10Y

Please send me your two free bookiets, ‘‘Pocket
Guide to Real Earnings,” and ‘‘Electronics in
Space Travel;” also include information about
preparing for careers in Electronics. | am in-
terested in the following opportunity fields (check
one or more):

[J Space & Missile Communications

Electronics [J Computers
[J Television and Radio [J Broadcasting
[J Microwaves } Industrial
[J Radar Electronics

[] Automation Electronics [ Electronic Control

Name. - _Age._ -
Address. e _Apt.

City = —
State. - __Zip Code_

[ Veterans: Check here. |f you were discharged
after Jan. 31, 1955, the “G.l. Bill” may cover the
entire cost of your tuition.

WWW. asnerisantadiahisiory.com
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Signal Power On Top Means
More Distance—No Dead Spots...

- ASTRO
~ ANTENNA |

The Avanti Astro Plane’s big signal power on
top assures full omni-directional communica-
tions. No more dead spots or loss of mobile
contact in areas where nearby buildings block
signals from ordinary antennas—ASTRO PLANE
gets its signal over these obstacles. Perform-
ance tests have proven Astro Plane superior to
%s wave length antennas when installed at the
same tip height. The short, sturdy radials at
the tip of the Astro Plane direct an extremely
low angle signal take off for maximum distance
in all directions.

Ordinary collinear or ground plane antenna signals
are blocked . . . they radiate from the bottom.

~ D
Dajaoc =]}
== Dmré%'ﬂ = B8 s

Astro Plane gets its s:gnals over obstacles . . «
it radiates from the top.

1=
'gﬂmjlf];nr‘kn'w SEE N e iICE

® 4 db. gain e only 32 Ibs. ® no coils to short
or burn out ® up to 1000 watt power ® no noise
— no detuning in damp, humid weather ¢ 120
mph wind survival ® no long drooping radials

Write for Complete Information

A Aavanti

research and development, inc.
Dept. G, 45 West Fullerton Ave., Addison, 1. 60101

CIRCLE NO. 6 ON READER SERVICE PAGE

letters

FROM OUR READERS

DIGITAL MULTIMETER WANTED

Congratulations on your new series of con-
struction articles featuring Don Lancaster's
“Low Cost Counting Unit” (February, 1968).
Now I am particularly looking forward to an
article describing how to build a digital mul-
timeter. As an engineer, I am constantly frus-
trated in my attempts to make measurements
to 1% tolerances with conventional meters.
The only thing that has thus far prevented
me from buying a digital multimeter is the
high prices asked for them. I sincerely hope
that PopuLar ELECTRONICS can come up with
a price-smashing digital instrument.

FrED MOORE
ROCKVILLE, MD.

During the past few months, we have re-
ceived literally scores of requests asking us
to publish construction plans for a digital
volt/multimeter. These requests have not
gone unheeded, and those readers who want
such an article to appear will not have too
long to wait—one is already in the works. We
cannot say exactly when the article will ap-
pear nor how much the kit of parts will cost.
But rest assured that, when the article does
appear, construction and parts costs will be
only a fraction of the prices demanded for
comparable commercial instruments.

WHAT'S INSIDE THE 1C’S?

If anything can make me lose interest in a
construction project published in PoOPULAR
ELiCTRONICS it is the use of integrated circuits
which leave too much to the imagination.
When I see an IC project, I just pass it by.
However, if you showed a schematic diagram
of the interior of the IC’s you use, it might
not be so bad.

J. F. LYCETT
EvLco, Pa.

There are two important reasons why we
do not show schematic diagrams of the com-
ponents inside the IC’s that appear in owur
project articles. The first of these is space
limitations. Consider, if you will, the modern
IC; it usually contains a dozen to several
score components—some contain as many as
40 transistors, maybe a dozen diodes, and «a
multitude of resistors. Including a schematic
diagram of even a simple IC is oul of the
question if all outboard components are to be
shown. Add to this the fact that a bad com-
ponent in an IC usually means replacement of
the entire IC—repairs are impossible.

POPULAR ELECTRONICS

WWW amerazanadieohietary com
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Success in Electronics

Comes as Naturally as
1-2-3
through Education

There they are — three big steps — three deliberate
steps which lead directly to success in electronics.
Your future is shaped by the moves you make — by
the steps you take. Begin now with Step #1.

STEP =1 is a simple request for full information on
the Grantham Associate Degree Program in Elec-
tronics. You take this step by filling out and mailing
the coupon. We mail our catalog to you; we do not
send a salesman.

STEP =2 is carning your FCC first class radiotele-
phone LICENSE and radar endorsement. You com-
plete this step in the first two semesters of the Gran-
tham educational program (by correspondence or in
residence). Train with the school which gives associ-
ate-degree credits for your license training, offering
you the opportunity to advance beyond the FCC
license level to a college degree in electronics.

STEP #3 is carning your ASEE DEGREE. This
degree is conferred when you have earned credit for
all six semesters of the Grantham curriculum.

The Grantham Associate Degree Program offers in-depth
technical education, and prepares you for employment as
an engineering technician—a big step above an ordinary tech-
nician. (Most of our students are already technicians when
they begin the course.) Engineering technicians usually work
directly with scientists and engineers, analyzing and solving
engineering problems. You can make more money as an engi-
neering technician!

Accreditation, and G.I. Bill Approval

Grantham School of Electronics is accredited by the
Accrediting Commission of the National Home Study
Council, and is approved for both correspondence
and resident training under the G.I. Bill. Just mail
the coupon, or write or telephone us for full informa-
tion without obligation.

Grantham School of Electronics

1505 N. Western Ave. 818 18th Sireet, N.W.
Hollywood, Calif. 90027  or  Washington, D.C. 20006

Telephone: Teleplone:
(213) 469-7878 (202) 298-7460

October, 1968

e ———————— e e

—
Grantham School of Electronics PE '0'68l
1505 N. Western Ave., Hollywood, Calif. 90027 :
Please mail me your free catalog, which explains how |
Grantham training can prepare me for my FCC License |
and Associate Degree, in clectronics. I understand ne |
salesman will call. |

|
|
Name Age |
]
Address =
|
City State Zip |
|

Lo, FEDERAL COMMUNEC. TIONS COMMISSION T3
BAUTQ TSN,

FIRST CLASS
@erarel Radieratemnens Cortitiantas

e s i,

Grantham School of Electronics

has conferred on

John Doe

the degree of
Associate in Scicnce in Electronics Engineering

with all the rights and privleges thereunto appertaining. In witness thereof this diploma duly sigaed
has been issucd by the School Administration upon recommendation of the (aculty at the Schaol on this

P g T e 10687
B S halas
/4 President
S
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(Continued from page 8)

LETTERS

In addition to space limitations, there is
ol her good reason for leaving out the sche-
metics of 1C°s: they really aren’t necessary.
There are only three important things you
have to know when using an integrated cir-
cuit: the characteristics of the input, the
characteristics of the output, and the power
requirements, What happens inside the IC is
wmceidental. Either it operates as it should or
it doesw’t—mno other information is necessary.

A great deal of thought has gone into our
diagram format for IC projects. As it now
stunds, POPULAR ELECTRONICS provides
more information in the schemdatic diagrams
than the great majority of electronics maga-
2ines.

HOW TO CHECK DIODES WITH TEST ADAPTER

The “Transistor Test Adapter For Your
VTVM” (July, 1968) is very useful for check-
ing transistors, but how about diodes? Can
it be used for checking diodes, and if so, what
steps must be followed?

RicHARD W, ORAM
UrBana, ILL.

The test adapter can serve only as a
“short/open/yood” indicator for diodes. First,
connect 1he diode to be tested to the EMIT-

TER and COLLECTER binding posts. Set
S3 to any position, 84 to TEST and S5 to
Iceo/hgy. Now, move S1 from one position to
the other (NPN and PNP) while observing
the meter. If the diode is good, the meter
should indicate slightly less than the supply
voltage with S1 in one position, and essential-
ly zero volts in the other position. The same
supply voltaye reading in both positions of
S1 indicates that the diode is shorted; zero
voltage readings in both positions of the
switch indicate that the diode is open.

““PEOPLE DETECTOR’' ANTENNA

What is the green and gold device that is
shown mounted atop the ‘“Amazing People
Detector” (cover photo, June, 1968)?

Harorp C. HaMmMPTON
WasHINGTON, D.C.

The device referred to is the antemna and
support column for the “People Detector.”
The gold sections are the antenna elements
while the green acrylic rod is an insulated
support. A thin wire, connected at one end to
the antenna elements, terminates at the bot-
tom threaded section of the support to allow
the screw protruding from the cover to make
contact with the elements, The antenna ele-
nents shown were fabricated from brass
channeling. The antenna design shown was
selected for esthetic appeal—mot to suggyest
the best possible configuration.

Add LIFE to your color TV, stereo
radio and electronic equipment

A DELWYN ™

Made especially for cooling transistors,
tubes and other heat penerating components

Helps guard against part failure
Ensures trouble-free life — peak performance

Costs only a few pennies to operate —
saves dollars in repair bills

e So quiet and noise-free, you have to feel the breeze

to know it is at work
o Quickly and easily installed

Ask your dealer to demonstrate how the Delwyn Whisper Fan
will pay for itself in savings on just one heat-caused repair bill.

ADEL_WYN

BOX 195 B, Route 28
Kingston, New York 12401

Only
$14.85
Complete!

CIRCLE NO. 15 ON READER SERVICE PAGE

POPULAR ELECTRONICS
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This is the biggest coupon
in this magazine hecause we wouldn't

want you to miss a hig opportunity
to make something of yourself.

Here is the chance of a lifetime to start earning [~
extra money fast. All you need is just a few
weeks’ training in your own home and in your
spare time and your income will go up $10, $20,
$30 a week or more. RTTA will show you how
easily and how quickly you can do this.

You'll get a complete set of easy-to-read,
easy-to-understand lessons that will iet you
earn money almost from the very beginning.
You'll get a complete set of the most modern
test equipment; a vacuum-tube voltmeter,
ascope, a signal generator — everything you
need to help qualify you as a highly-paid
electronics technician.

WITHIN ONE WEEK AFTER YOU START .
YOU'LL BE WORKING WITH ELECTRONICS! r S
And look at these extras at no additional charge: t:fg
* advisory placement service and technical P
service booklets: ¢ student discount card

e complete electronics workshop tool kit

Act now! All of this equipment and the bonus
extras can be yoursto keep andto use. The

extra money you earn or a new or better job can |
beyours. Fill in the coupon for full information
and start your way up.

“1
i

i

1

. |1
H

i

16 KITS
Yours to build
and keep

Radio-Television Training of America
229 Park Avenue South, New York, N.Y, 10003

Name. Age

Address. —

City. — State Zip

Phone . pe-l0
APPROVED FOR VETERANS

Licensed by the New York State Department of Education
Member of the National Home Study Council

3 7 ¢ 1 1 I F F 5 & 7 §B |
October, 1968 n
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UNUSUAl BARGAINS

ANY U.S,GOV'T SURPLUS

Dramatic New Break-
through In Audio-Visual
Enjoyment.

Now wvou can have a
lllllllln“ |)=\che delic

‘see-in'’ vight in
your own home, club,
sclmol or business—

fact—anywhere
eftects. Loloreu light beams
dunee and prance, perfect time with the naisic—each
individual note creating its own wuque twisting, radiating shape.
Adds a spectacuiarly wild, new dimension to the world of music and
entertalnment. Combines electronics, science and art with dramatic
results. Attaches in seconds Lo your radio, tape recorder.
stereo with 1wo alligalor clips. Can be
walls, stages and whole auditoriuins
wilh low-cost Do-It-Yourselt Kit. Loads of 1un! Fast! Easy! All you
need 1s a light source. If you don't have one. the versatile Ldmund
35mm 500 Watt Proicetor is a terrific bargain. Atl kinds of other
uses (00— L up to accept motorized accessories. Also available in
15”x15” walnut Cabinet Model. Tube Uunit, or 8” and 12”7 S
which inciude encased 87 or 12" Motiondizer. Color thel
of aperiures for use with your own 35mm p|o]ector Large 12”7 set
provides fabuious eftects for commercial applications. Order by
stock number listed below. Money-back guarantee. Complete In-
formation in new eatalo available September 10. you want addi-
tional detalls naw. send 25¢ in cain for fully illustrated. l6-pagre
Lookict No. S096AV “lnllodncnon to MusicVision*
*'atent pendingr,
8” DO-IT-YOURSELF KIT, Stock No., 71,009Av .. . %$22.50 Posipail
EDMUND 500 WATT 35mm PROJECTOR. Stock sNo. 71.057AV

24.50 Posthaid
WALNUT VENEERFD CABINET MODEL: $tock No.
8” SET (Motiendizer.

you want to add ‘mod’’

sensationut 0
whirl and swirl ix

used on small =
. Build your own Muslchslon*

color wheel, apertures) Stock No. 7} 30A\é
O'llnh
127 SET (same as above w/larger Motiondizer) Stock No 71,032

7.50 Postpmd

TOP-QUALITY LOW-COST STROBE

Create spectacular psychedelie lighting effects
with this genuine electronic strobe. Terrlfie for
parties. special oceasions. experiments .
perfect for combos. night clubs, dances. exhi-
bitions. Adjusts from 1 to 10 shori-duration
fiashes per second—not a mike-shift mecnhanical
device. Amaze friends wilh old-time movie
cffects. Best party ice-breaker ever “'freeze’’
the action and '‘unfreeze’’ your guests. Practi-
cal too—check action of moderate sheed ma-
chinery. Xenon lambh gives one million flashes.
() ;" diam. reflector. Uses reg. 110-120 volt
current  [landsome solld walnut cabinet.
918 X0%4" by 4 Send “for Lulletin #75—describes other startling-
Iy new unkaue hglumL’e eﬂcc
$79.95 Ppd.

Stock No. 70,989AV

NEW LOW-COST ULTRASONIC CLEANER

Now a top-auality unit for only $39.95. Cleans
dirt, grime completely. uyuickly, safely.

delicate parts, premsmn ulecnonlc items.
instruments, jewelry, oins en dentures
sparkle like new. 1/3rd pml capacn!y Operates
on regular house current. recision American-
made. Fuli 1 year guarantee. Solid state Zen-
erator with 'uuomalic turn-off Lo prevent over.
heating. o ntrol  regulating  knob.
Grounded to Dvevem =l1uck No radio interfer-
ence.  6”x4”x4”  stainless steel and metal

cabinet,
st 71,003AV L

ock No.
LARGE INDUSTRIAL l“:lz GAL.
(wr

. .$39.95 Ppd.
S1
Stock No. 85,128AV 37 Ibs.)

$249.95 FOB

3” ASTRONOMICAL TELESCOPE

See the stars, moon, phases of Venus. planets
close up. 60 to 180 power. Aluminized and over-
coated 3" diameter /10 primary mirror, venti-

lated cctl, Equatorial mount with locks on

both axes. Eguipped with 60X eyepiece and

mounted Barlow lens. 3X finder telescope,
E: —_ hardwood tripod. Included FREE: ''STAR
CHART'; 272-page “HANDBOOK OF HEAVENS"; ““HOW TO
USE YOUR TELESCOPE' hook.
Stock No. 85.050AV & & e o . $29.95 Ppd.
Stock No. 85.105AV ® e e e 414" REFLECTOR .$84.50 FOB
Stock No. 85,086AV @ e e e 6" REFLECTOR .$199.50 FOB

Order by Stock No.—Check or M,0.—Money-Back Guarantee
EDMUND SCIENTIFIC CO., 300 EDSCORP BUILDING
BARRINGTON, NEW JERSEY 08007

GIANT FREE CATALOG “AV”

Combietely new 1969 edition. New items, categories.
illustrations, 148 easy-to-read pages packed with
4000 unusual items. Dozens of electrical and electro-
magnetic barts. accessories. Knormous selection of
Astronomical Teleseones. Microscopes, RBinoculars.
Magnifiers, Ma#nets, Lenses. Prisms. Many war
surplus items: for hobbyists, experimenters, work-
shops, factory. Write for catalog *'AV'". Include Zip.

300 EDSCORP BUILDING
s BARRINGTON. NEW JERSEY 08007
CIRCLE NO. 17 ON READER SERVICE PAGE
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OPERATION
ASSIST

Through this column we try to make it
possible for readers meeding information
on outdated, obscure, and unusual radio-
electronics gear to get help from other
P.E. readers. Here’s how it works: Checl
the list below. If you can help anyone with
a schematic or other information, write
him directly—he’ll appreciate it. If you
need help, send a postcard to Operation
Assist, POPULAR ELECTRONICS, One Park
Avenue, New York, N.Y. 10016. Give
maker’s name and model number of the
unit. If you don't know both the maker’s
name and the model number, give year of
manufacture, bands covered, tubes used,
etc. State specifically what you want, i.e.,
schematic, source for parts, etc. Be sure
to print or type everything legibly, includ-
ing your name and address. Because we
get so many inquiries, none of them can
be acknowledged. POPULAR ELECTRONICS
reserves the right to publish only those
items not available from mormal sources.

RCA Model V-215 superhet receiver, 1942 anniversary

model. Schematic, parts list, and any other informa-
tion needed. (Dale E. Wimmer, Rte. =3, Box 350-28,
Springtieid, Mo. 65%01)

Grundig TK819 tape recorder. Schematic needed. (Paul
Christie, 44-10 MacNish St., Elmhurst, N.Y.)
Heathkit

Model DX-20 transmitter. Manual and in-

structions needed. (Joe Gabai, 1112 Glenview St
Philadelphia, Penna. 19111)
E.F. Johnson ‘‘Pacemaker’” SSB transmitter. Operat-

ing manual needed. (Clayton Laster, 10915 Burr Oak
r., San Antonio, Texas 78230)

Paco Model ST-26 FM tuner-amplifier. Source for parts
needed. (Sgt. Philip I. Roberts, 2093238 USMC
NROTC Unit, University of Utah, Salt Lake City,
Utah 84115)

Philco Model 610 receiver. Schematic and source for

parts needed. (Dennis Guza, 22919 Fureon, St. Clair
Shores, Mich. 48082)
Crosley Model 179 receiver. Schematic, operating in-

structions, and source for parts needed. (Chuck Kellum,
RR1, Box 3, Mooresville, Ind. 46158)

RCA Radiola 46 Model AR596. Service manual, instruc-
tion book. schematic. and parts list needed. (William
Boston, 5702 Second Ave., Vienna, W, Va. 26101)

Webcor Model EP2612-1 tape recorder. Operating man-
ual and schematic needed. (John J. McKelvey, III,
5916 N. Marvine St., Philadelphia, Penna. 19141)

Heathkit Model GR-91 S\ receiver. Instruction manual
needed. (William Goble, 330 Wood St., Clarion, Penna.
16214)

Atwater Kent Model 70 type L chassis. Schematic, op-
erating instructions, and source for parts R14-17 need-
ed. (Michael McFarlane, 422 §. Marks St., Ft. William,
Ont., Canada)

Herbert H. Horn Radio Mfg. Co. Model 66MT receiver,
circa 1935 or earlier; has 6 tubes; tunes BC and 49 to
16 meters. Schematic needed. (Earl A. Edwards, 518
E. First St., Tucson, Ariz. 85705)

POPULAR ELECTRONICS
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Cobra98

the new standard of CB quality.

signals.

mi .\ Y
I L7 IIPh

Outgrown your present CB? Step up to
tne new B&K Cobra 98, the new, 23-
channel, fully deluxe CB that’s built to
outperform and outvalue most other
rigs. The new triple scale (shown above)
is only part of the story . . . the Cobra 98
looks like a million! The heavy die-cast
aluminum front panel is magnificently
finished in black and brushed aluminum.

B&K Division of Dynascan Corporation
1801 W. Belle Plaine Avenue/Chicago, llinois 60613

‘\——1. Built-in SWR bridge lets you tune your antenna
for maximum output.

b——————2. Forward-Reverse reflected Power Output Meter

tells you how much power is going out.

‘I———3. *'S" meter measures strength of incoming

And the Cobra 98 has all the power and
performance features B&K is famous for
—including exclusive Dyna-Boost that
intensifies speech signals and extends
range even farther!

Cobra—the big name in CB—now
brings you the flagship of the line—the
COBRA 98—it’s the most! $239.95

/By

Where Electronic Innovation Is A Way Of Life

CIRCLE NO. 7 ON READER SERVICE PAGE
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I. hELECTRONICS
QUIET

SEMICONDUCTOR HANDBOOK,
Second Edition

by Robert B. Tomer

Behind most of the rapid changes taking
place in industrial electronics are transistors
and integrated circuits. This book brings to-
gether most of the pertinent information
needed to understand the many types of semi-
conductors now on the market, their operat-
ing characteristics, circuit design procedures,
and typical applications. A general discussion,
including the basic phyvsics and chemistry
used in making transistors, is presented to
help the reader select the devices best suited
to his needs. In its new edition, this book in-
cludes the most recent aspects of industrial
electronics—including IC's, thermoelectricity,
and solar-energy conversion.

Published by Howard W. Sams & Co., Inc.,
4300 West 62 St., Indianapolis, Ind. j6206. Soft
cover. 288 pages. $5.25.

PIN-POINT TV TROUBLES IN 10 MINUTES
by Howard P. Manly

This book is so well illustrated with text,
photos, schematic diagrams, and drawings of
oscilloscope waveform patterns that even a
beginner to TV servicing should have little
difficulty in pinpointing the more than 700 TV
receiver troubles described. To really simplify
troubleshooting, more than 50 charts spotted
throughout the book are keyed to an all-
inclusive, five-page master chart designed to
help locate quickly the correct chart to use.
For certain faults requiring special location
and correction measures, suggested trouble-
shooting procedures are clearly presented.
The beginning of each section in the book
gives information on circuit peculiarities,
methods of improving performance, making
service tests and adjustments, and checking
components.

Published by Tab Books, Blue Ridge Summit,
Pua. 1721}. Soft cover. 372 payes. $6.95.

MATHEMATICS FOR ELECTRONICS
by Forrest Barker and Gershon J. Wheeler

To provide the basic mathematics needed for
the study and practice of applied electronics.
this book was written as a text for formal
training curricula. However, it is also espe-
cially suited for self-study. Each section is
self-contained to allow maximum flexibility in
coverage. The book offers all of the popular
methods of circuit analysis used in modern
electronics, demonstrating mathematics as a
practical, time-saving tool for the electronics

Our A.P. Van Meter designed the PRO-120 so well,
he had to go through
the indignity of being double checked.

Who ever heard of double checking the head project engineer, just because his design
seemed too good to be true? Yet, that's exactly what happened when A.P. first
submitted the specifications on his new Studio Pro-120 FM Stereo Receiver.

“A.P." management said, ‘‘we believe you, but why should anyone else? These
specs are simply too good to be true in a receiver that sells for $379.50!"

And that's when they got the idea for the double check.

They called Nation-Wide Consumer Testing (a division of no less august body
than the U.S. Testing Labs) for an impartial analysis of A.P.’s work.

Then somebody in sales got another bright idea, “Why not-ask them to certify
that the Pro-120 will meet or exceed its published specifications?”

The men from U.S. Testing agreed, but on one condition. They wouldn't test a
Pro-120 at their lab. (After all, anyone who cares can “tune-up’ a unit just as you
would a car.) Instead, they would come to University in Oklahoma City and pull
units at random off the production lines.

And that's how the University Studio Pro-120 came to be the world's first and
only certified receiver. Just because it seemed too good to be true.

What about A.P.7

Well, getting his baby certified made
believers out of lots of people. In-
cluding the boss. So, instead of a
double CheCk, A.P. now has the A DIVISION OF LTV LING ALTEC.INC
dignity of a doubled check. 9500 West Reno, Oklahoma City, Oklahoma 73126
CIRCLE NO. 46 ON READER SERVICE PAGE

Graduate to University

UNIVERSITY SOUND
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READER
SERVICE PAGE

free information service:

Here's an easy and convenient way for you to get additional information about
products advertised or mentioned editorially (if it has a ‘‘Reader Service
Number'') in this issue. Just follow the directions below. . .and the material
will be sent to you promptly and free of charge.

1 Print or type your name and address on the
B jines indicated. Circle the number(s) on
the coupon below that corresponds to the key
number(s) at the bottom of the advertisement or
editorial mention(s) that interest you. (Key num-
bers for advertised products also appear in the
Advertisers’ Index.)

2 - Cut out the coupon and mail it to the

address indicated below.

3 This address is for our product “Free
® |nformation Service” only. Editorial in-
quiries should be directed to POPULAR ELEC-
TRONICS, One Park Avenue, New York 10016;
circulation inquiries to Portland Place, Boulder,
Cotorado 80302.

POPULAR VOID AFTER NOVEMBER 30, 1968
ELECTRONICS FoiRociriin, pa. 10100 :

1 2 3 45 6 7 8 91011121314151617 18 19 20
21222324 25262728 2930 31 3233 34 353637383940
41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60
61 62 63 64 65 66 67 68 697071 727374757677 78 79 80
81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 100

NAME (Print clearly)
ADDRESS
CITY STATE ZIP CODE e
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Now, what's the best way
to play your records
for under $80?

For yvears the AR manual
turntable, at $787 has been the
only truly fine record playing
mechanism you could buy for
under $80.

But now, you'll have to take
one other product into
consideration.

The new culomatic Dual 1212
At $74.50%"

Just like the AR, the Dual 1212
exceeds every NAB standard for
broadcast turntables in rumble,
wow, flutier, and speed accuracy.
And its balanced tonearm can
track any cartridge flawlessly.

But, in additien, the Dual has
a convenient cueing control.

A variable-speed pitch control.
Built-in anti-skating. Automatic
start and stop, with one record or
a stack of six.

So now you've got a decision
to make.

Do you want to play your
records with a host of Dual
convenience features, for $74.50. ..
or without them, for $787

United Audio Products Inc,,
535Madison Ave., New York, N.Y.

IOOZZ‘M

CIRCLE NO. 45 ON READER SERVICE PAGE
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*Including base and dust cover.
**Base and dust cover are extra.

LIBRARY (Continued from page 14 )

enthusiast and student. Many of the problems
given are based on actual electronic equip-
ment to provide a motivation for the student
to pursue his studies.

Published by Addison-Wesley Publishing Co.
Reading, Mass. 01867. Hard cover. 742 pages.
$12.50.

MODERN ELECTRONIC CIRCUIT DESIGN
by James D. long

The author establishes for engineers and en-
gineering-level hobbyists the principles and
laws required for circuit design and demon-
strates how to apply them to typical design
problems. Circuit designers are shown, in
step-by-step fashion, the exact procedure to
follow in planning etlicient and effective prac-
tical electronic circuits. Almost every design
procedure illustrated is accompanied by a
worked-out example. The book is virtually
complete in its presentation, including not
only the design ideas, but also the mathema-
tics that goes with them.

Published Ly McGraw-Hill Book Company
330 West 42 St., New York, N. Y. 10036. Hard
cover. 284 pages. $12.50.

ELECTRONIC ENGINEERING NOMOGRAMS
by Max H. Applebaum

A nomogram is a graphical means of deter-
mining an unknown value when two or more
interdependent values in the same formula
are known. Engineers, technicians and hob-
bvists have found that nomograms simplify
design work where very precise accuracy is
not required. This book is an encyclopedia ot
nomograms dealing with vacuum tubes, tran-
sistors, conversion tables, transmission lines,
filters, etc. The spiral binding of this book
permits it to lie flat and the extra large pages
eliminate uncertainties in checking values.

Published by Talh Books, Blue Ridge Summil,
Pa. 17214, Hard cover with wire spiral spine.
175 pagyes. $9.95.

UNDERSTANDING ELECTRONICS UNITS
AND STANDARDS
by Ear! J. Waters

It is impossible to really understand electron-
ies unless vou know exactly what is meant by
such terms as volt, ohm, ampere, etc. This
book is devoted to the nonmathematical ex-
planation of the terms commonly used in elec-
tronics. Starting with basic fundamentals of
atomic structure and units of measurement,
it progresses through current, voltage, resis-
tance, energy and power, capacitance, induc-
tance. time, and frequency. Each of the ten
chapters closes with review questions that
will help the reader to further understand the
subject covered.

Published by Howard W. Sams & Co.. Inc.,
4306 Wes! 62 St., Indicitapolis. Ind. 46206. Soft
cover. 128 pages. $3.25.

POPULAR ELECTRONICS
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Our CB success
has gotten

out of hand.

MODEL M 2300

MODEL T 23

Introducing our first
great line of 5W base/mobile rigs.

Fanon, world leader in hand-held CB and intercommunication is ready with its first great line
of base station/mobile rigs.

Not the largest line in the field—but the finest. Carefully and skillfully developed and engi-
neered for top performance. Units you can place your confidence in...and all made in the U.S.A.

MODEL M 2300—18 tube performance. Unique modu-

and the lation sampler. Range expand. All 23 channels. Dual
conversion. Built-in PA system — transistorized

& f' t power supply. $189.95

J, ‘\ Ines MODEL XM 2300—19 tube performance. Cascode
ol | front end. Nivistor mixer. All 23 channels. Our most

\ hand s held sensitive and quiet rig. $199.95
e MODEL T 23 — Solid state engineering for unsur-

= o -~ -
e passed reliability. 23 channels. Fiberglass expoxy
L ] CB rlg ever circuit board with silicon transistors. Beautiful wood
< graining. Light-compact-powerful. Unique signal light

rod uced tells you when S6 signal or better is received.
p u $159.95

MODEL XT 23—The finest solid state mobile rig on
MODEL 1C-5000. 3 space age IC the market. All 23 channels. Unsurpassed adjacent
Circuits for the ultimate in range  channel rejection. Helps pierce "skip”
and performance. 5 watts & 6 Protected against overload, mismatched antenna
channels. Power boost antenna. and incorrect polarity. Base reflex type audio. Push/
Range booster. PA facility. Pull on-off switch with volume control.

) Converts to base station with op- Push/pull noise limiter and squelch. True PA
tional AC ROWEr supply. $99.95 SyStem' (All prices shown are East Coast suggested retail.) $1 99.95
FANON ELECTRONIC INDUSTRIES, 439 Frelinghuysen Ave., Newark, N.J. 07114 _Il
Your new line fooks great! Please send me additional information. I'm |
especially interested in:
M 2300 [] XM 2300 [] T23[] XT 23] 1C 5000 [ %
City I
S;ale County Zip _Jl
T T T T T T T T T T CIRCLE NO. 20 ON READER SERVICE PAGE
October, 1968 17
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Two more examples of how
RCA Institutes provides
up-to-the-minute Home Training
in all phases of electronics:

NEW CATV
LESSONS

The demand is heavy for technicians
in the booming field of CATV
(Community Antenna Television
Systems).

CATV was initially used to make it
possible for large numbers of
television receiver users to get good
reception in remote areas through

the use of a common antenna. it now
brings to more people more programs
than are available from local stations.
It also improves reception where
multipath signal transmission exists.

RCA Institutes includes two
comprehensive lessons, covering the
practical phases of CATV systems
and servicing In Television Servicing
and Communications courses and
programs at no additional total
tultion cost. Get in on the ground
floor of this rewarding and expanding
field. Send for full information today!

valuable new Color TV Kit!

Prepare yoursslf =&
for a career

in the expanding

field of CATV. =

This is the high quality
color TV set you'll
construct, complete

with rich cabinet
in wood grain design

WWW akmerieaniadiahictary com

NEW
COLOR TVKIT

To make courses even more practical and
to better prepare you for a more rewarding
future, RCA Institutes now includes an
exciting Color TV Kit in both the
beginner’s program and the advanced
course in color TV servicing. The cost

of the kit is included in the tuition—
nothing extra to pay. You also get five
construction/experiment manuals plus

a comprehensive service manual.

You'll receive all the materials and
components to perform over 50
information-packed experiments. When
you finish you'll have constructed an
18” (measured diagonally) high quality,
color TV set, complete with rich

cabinet in wood grain design.

Get all the details on RCA Institutes’

POPULAR ELECTRONICS
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Learn electronics at home faster, easier,
almost automatically—with RCA AUTOTEXT

Are you just a beginner with an interest
in the exciting field of electronics?

Or, are you already earning a living in
electronics and want to brush-up or
expand your knowledge in a more
rewarding field of electronics? In either
case, AUTOTEXT, RCA Institutes’ own
method of Home Training will help you
fearn electronics more quickly and with
less effort, even if you've had trouble
with conventional fearning methods

in the past.

THOUSANDS OF WELL PAID JOBS
ARE OPEN NOW TO MEN SKILLED
IN ELECTRONICS !

Thousands of well paid jobs in
electronics go unfilled every year
because not enough men have taken
the opportunity to train themselves for
these openings. RCA Institutes has done
something positive to help men with

an aptitude and interest in electronics
to quality for these jobs.

HOME STUDY CAN TRAIN YOU FOR
REWARDING CAREER OPPORTUNITIES

To help fill the “manpower gap” In the
electronics field, RCA Institutes has
developed a broad scope of Home
Training courses, all designed to lead
to a well paying career in electronics

in the least possible time. You also have
the opportunity to enroll in an RCA
“Career Program'’ exclusively created
10 train you quickly for the job you
want! Each “‘Career Program” starts with
the amazing AUTOTEXT Programmed
Instruction Method. And, all along the
way, your program is supervised by
RCA Institutes experts who become
personally involved in your training

and help you over any “‘rough spots’
that may develop.

VARIETY OF KITS ARE YOURS TO KEEP

To give practical application to your
studies, a variety of valuable RCA
Institutes engineered kits are included
in your program. Each kit is complete
in itself, and yours to keep at no extra
cost. You get the new Programmed
Electronics Breadboard for limitless
experiments, Including building a
working signal generator, multimeter,
and a fully transistorized
superheterodyne AM receiver.

October, 1968

ONLY FROM RCA INSTITUTES—
TRANSISTORIZED TV KIT—
VALUABLE OSCILLOSCOPE

All students receive a valuable
oscilloscope. Those enrolled in the
Television program receive the all-new
transistorized TV Kit. Both at no extra
cost and only from RCA Institutes.

CHOOSE THE “CAREER PROGRAM™
THAT APPEALS MOST TO YOU

Start today on the electronics career of
your choice. Pick the one that suits you
best and mark it off on the attached card.
Television Servicing
Telecommunications

FCC License Preparation
Automation Electronics

Automatic Controls

Digital Techniques

Industrial Electronics

Nuclear instrumentation

Solid State Electronics

Electronics Drafting

ADVANCED TRAINING

For those already working in electronics,
RCA Institutes offers advanced

courses. You can start on a higher level
without wasting time on work you
already know.

2 CONVENIENT PAYMENT PLANS

RCA Institutes offers a unique tuition
plan that lets you progress at your own
pace. You only pay for lessons as you
order them. You don’t sign a contract
obligating you to continue the course.

There's no large down-payment to lose
if you decide not to continue.

However, if you desire, RCA Institutes
also offers a convenient monthly
payment plan.

CLASSROOM TRAINING ALSO
AVAILABLE

If you prefer, you can attend classes at
RCA Institutes Resident School, one

of the largest of its kind in New York
City. Coeducational classroom and
laboratory training, day and evening
sesslions, start four times a year. Simply
check "Classroom Tralning’ on the
attached card for full information.

JOB PLACEMENT SERVICE, TOO!

Companies like IBM, Bell Telephone
Labs, GE. RCA, Xerox, Honeywell,
Grumman, Westinghouse, and major
Radio and TV Networks have regularly
employed graduates through RCA
Institutes’ own placement service.

SEND ATTACHED POSTAGE PAID
CARD TODAY. FREE DESCRIPTIVE
BOOK YOURS WITHOUT OBLIGATION.
NO SALESMAN WILL CALL.

T

| A RCA Institutes courses and
programs are approved for veter-
ans under the new G.I. Bill.

Accredited Member
National Home Study Council

i e Y S e e T 0 L T S g g e S i 1
| IF REPLY CARD 1S DETACHEO—SEND THIS COUPON TODAY |
| RCA INSTITUTES, Inc., Dept. PEQ-08 |
| 320 west 31st Street, N.Y., N.Y. 10001 i
i Please rush me FREE lllustrated catalog. | understand that | am under no obtigation, |
: and that no salesman will call. [
|

H Name. _ Age —— |
l {please print} |
| Address_ — o NPT EEC— |
! |

Cit -

! YA e |
: State_ Zip_ :
e e e e e e — . — —— — — — — ——— — -l
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NEW
PRODUCTS

Additional information on products cov-
ered in this section is available from the
manufacturers. Each new product is
identified by a code number. To obtain
further detuils on any of them, simply fill
in and mail the coupon on page 15 or 95.

STEREO TUNER AND AMPLIFIER COMPONENTS

The famous Model AR-15 stereo receiver
made by the Heath Company is available as
separate components —a tuner and an ampli-
fier—for the component stereo buff. The
Model AJ-15 tuner features preassembled,
prealigned frontend,
1.8-4V sensitivity;
two crystal filters in
the i.f. strip for a per-
fect response curve
(no alignment ever
needed); and a
stereo-threshold switch for selection of the
most acceptable stereo quality. A noise-oper-
ated squelch hushes between-station noise,
and a stereo-only switch automatically re-
jects mono programs during tuning. The
companion Model AA-15 stereo amplifier, ca-
pable of 150 watts of output power (8-40,000
Hz+1 dB at 1 watt) has virtually the same
specifications and controls as the amplifier
built into the AR-15 receiver. Both new units
are fully solid-state and have “Black Magic
panel lighting.

Circle No. 75 on Reader Service Page 15 or |15

o e e ————

KIT THAT TEACHES RECEIVER THEORY

The "Comancho” Model 2001 eight-transistor
superheterodyne receiver kit made by Gray-
mark Enterprises, Inc., is designed to teach
the basics of superhet
receiver theory. Despite
the compactness of the -
completed kit, the “Co- %
mancho’” provides am- t

ple volume, high se- L4
lectivity, and good

sensitivity. A 36-page

instruction manual, supplied with the Kkit,
contains schematic and block diagrams and
provides an easy-to-understand project ap-
proach to assembly and circuitry/function
comprehension.

Circle No. 76 on Reader Service Page 15 or 115

ol

ACOUSTIC—SUSPENSION SPEAKER SYSTEM

Allied Radio Corporation’s Model 2300CK
three-way acoustic-suspension speaker svs-
tem has an overall frequency response of 25

22

20,000 Hz; yet it sells for less than $100. The
system consists of a 12” woofer with a 2” voice
coil and 6.75-1b. ce-
ramic magnet assem-
bly; compression-
type mid-range
speaker with diffrac-
tion horn; tweeter
designed for wide-
angle dispersion;
balance control for
adjustment of highs to room acoustics; and
1000/5000-Hz electrical crossover network.
The cabinet is made of #” paneling with
sculptured walnut molding, and a special-
weave grille cloth is used to provide unre-
stricted passage of all audio frequencies.
The speaker system is available fully built
and in kit form.

Circle No. 77 on Reader Service Page 15 or |15

TRANSISTORIZED TELEPHONE AMPLIFIER

A transistorized amplifying device that fits
almost anyv telephone earpiece is available
from Saxton Products
Inc. The *“Astro-Com”
telephone amplifier
has a snug-fitting band
for attachment and is
small enough to fit in-
to a pocket or purse.
Volume is adjustable
and a normal speaking
voice can be amplified
up to five times, making it especially suited
to high-noise areas in the home, office, or fac-
tory. It comes complete with a 25-hour B-103
Saxitone Battery.

Circle No. 78 on Reader Service Page 15 or |15

T PR
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STEREO RECEIVER/SPEAKER COMBO

A pair of two-way bookshelf-size speaker
systems and a 30-watt solid-state AM/FM
stereo receiver make up Kenwood Electron-
ics’ Model KS-33
hi-fi package. The
tuner has a 2.5-uV
sensitivity with
0.6% harmonic
distortion. Input
terminals to the
amplifier section
are provided for
phono, auxiliary,
and tape record and playback. The receiver
incorporates automatic, silent switching from
stereo to mono, an automatic stereo light, and
an illuminated tuning meter. The matching
speaker systems are housed in heavy, hermet-
icallv-sealed walnut enclosures. Two speakers
are in each enclosure: a 6%” air-suspension
woofer and a 2%” cone-tvpe tweeter.

Circle No. 79 on Reader Service Page 15 or 115

]

THE “SIGHT” OF SOUND

Beams of light in brilliant, ever-changing
colors swirl and whirl, spill and splash with
every beat and blast of music with the

POPULAR ELECTRONICS
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Talk to the

CB MAN

(Your Squires-Sanders Dealer)

Your Squires-Sanders dealer is POWERFUL SMART . . . he knows the best in CB

transceivers . .

. and how to get the best performance from your base—or mobile.

He recommends Squires-Sanders CB equipment. Your Squires-Sanders dealer is also
POWERFUL DEPENDABLE . . . he is well established and will be around for a long
time to serve you . .. like the Squires-Sanders CB equipment he recommends.

THE ADMIRAL

The ADMIRAL: luxurious new all solid state
23 channel CB base station ® highly sensitive
receiver ® Pulse Eliminator ® 5 watt transmitter
® Speech Compression ® +2 mike ® dual antenna
® Hil o sensitivity ® Public Address ® Delta Tune
® adjustable squelch ® ON-THE-AIR light e
illuminated S meter ® digital panel clock ® ear-
phone jack @ regulated AC power supply @ 9 1bs:
5% x 13% x 10% $329.95

The S KIPPER

The SKIPPER: new low priced solid state 23
channel CB transceiver ® superb dual conversion
FET/IC no-overload receiver ® advanced design
noise limiting ® illuminated S meter and chan-
nel @ solid state T/R switching ® Speech Clip-
ping ® 100% modulation ® P.T.T. mike ® Local/
Distant sensitivity ® external speaker jack ® Pub-
lic Address ® Exclusive “All Position Safety
Breakaway Mount ® 3 1bs:1% x 6 x 8 $159.95

Write today for the name of the POWERFUL Squires-Sanders dealer in your area.

Squires Sanders

SQUIRES-SANDERS, INC., Martinsville Road, Liberty Corner, New Jersey 07938

CIRCLE NO. 42 ON READER SERVICE PAGE
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PREUCTS (Continued from pa:(}e 22)

“MusicVision” color organs recently intro-
duced by Edmund Scientific Company. Made
up of very few parts, the MusicVision projects
light patterns that are motivated by changes
in the frequency and intensity of the sound
waves. It works as follows: sound vibrations
generated by a speaker cause a flexible mir-
rored surface to oscillate. Then a heam of
light that first passes through a revolving
color wheel is focused onto the mirrored
surface. Several “MusicVision” systems are
available, ranging from the most elahorate
console model to a very inexpensive do-it-
yourself experimenter’s kit.

Circle No. 80 on Reader Service Page [5or |15

PROFESSIONAL SPEAKER COLUMN

The Argos Products Com-
pany’s “Thunder Column’’
Model 200 portable speaker
system is especially designed
for today’s demanding musi-
cian who wants the sound to
be focused toward his audi-
ence. The system will handle
up to 200 watts peak power
with a frequency response of
60-13,500 Hz. An exclusive
“Cretian Trap” internal baff-
ling system effectively dam-
pens high-frequency bleed-off
and virtually eliminates rear-
port feedback. The system is
fuse protected to accept power
overloads without damage,
and the speakers are ‘‘crush”
protected by a steel grille.

T

Lot

Circle No. 81 on Reader Service Page 15 or 115

FM STEREO HEADSET

Based on the use of integrated circuits. the

Model RF-10 FM stereo headset available
from Punasonic contains its own receiver
speakers, and power
source. The RF-10

has tuning, balance,
tone, and power con-
trols in addition to a
mono-stereo switch.
The padded head-
phones contain a telescoping whip antenna
that extends from over each earpiece. The
over-the-head connecting band can be adjust-
ed to fit any wearer. The RF-10 is powered
by three ‘AA"” batteries.

Circle No. 82 on Reader Service Page |5 or |15
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PA/HOME RECORDING MICROPHONES

Three series of public-address microphones
suitable for home recording are available
from Astatic Corporation. The Series 810 are
ultra-cardioid microphones, while the Series
820 and 840 are omnidirectional probhe and

24

lavalier microphones,
respectively. Each
microphone is avail-
able with or without
switches and in
brushed chrome or
brushed-satin gold
finish. Model 810 has
a 25-dB front-to-back
ratio, and its unidi-
rectional pickup pat-
tern minimizes reverberation problems in dif-
ficult installations. Its frequency response is
40-15.000 Hz, and its impedance can be quickly
changed to high or low. Model 820, with the
same frequency response, is particularly
suited for hand-held use. Model 840 is a low-
impedance microphone featuring a 50-12,000-
Hz lavalier and 50-16,000-Hz hand-held fre-
quency response. The switched version model
number of each microphone series is suffixed
by the letter “S".

Circle No. 83 on Reader Service Page 15 or 115

PUBLIC SERVICE BAND RECEIVER

Professional quality reception of the police,
fire, and civil-defense hands is claimed for a
new public service band receiver available
from Trojan Electronics, Inc. The receiver
is designed to pick up
signals of one to six re-
quested frequencies
anywhere in the 150-174
MHz band. Interference
is overcome by an ad-
justable squelch control.
A delta fine tuning con-
trol is provided for minimum-distortion re-
ception even in difficult and distant areas.
The receiver has a 0.5-4V sensitivity, and its
solid-state circuitry is designed to operate
from a 117-volt a.c. source. Also, instead of
the commmon 90-day warranty, the new re-
ceiver is guaranteed on parts and labor for
a full vear.

Circle No. 84 on Reader Service Page 15 or 115

SOLID-STATE RHYTHM BOX

Nine rhythms are featured in the Olson Elec-
tronics, Inc. Model X-81 rhythm instrument.
These include waltz; swing; surfin; twist;
bossa-nova; samba;
rhumba; mambo; and
cha-cha. The instru-
ments simulated are:
bass drum; conga drum;
tom-tom; claves; cym-
bals; maracas; and
snare drum. Other fea-
tures include tempo and volume controls,
pushbutton rhythm selector, and on/off
switch. The Rhythm Instrument can play
through guitar, hi-fi, or almost any other tvpe
of audio amplifier. It automatically selects
the instruments to match the rhythms; two
rhythm patterns can even be mixed to create
one new pattern. Foot controls are also pro-
vided for turning on and off the rhythms.

Circle No. 85 on Reader Service Page 15 or i 15
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“‘the ANTENNA that
captures the RAINBOW"

FINCO has developed the Color Spectrum Series of antennas—
"“Signal Customized’’ — to exactly fit the requirements of any
given area. There is a model scientifically designed and engin-
eered for your area.

Check this chart for the FINCO “Signal Customized” Antenna best suited for your area.

STRENGTH OF ; =, :
UHF SIGHAL | Strength of VHF Signal at Receiving Antenna Location
AT RECEIVING R
ANTENNA VHF SIGNAL VHF SIGNAL VHF SIGNAL VHF SIGNAL
LOCATION STRONG MODERATE WEAK VERY WEAK
v : v v
iR [ Ty | ‘ T
‘\ _ Lilge u&&* W
NO UHF — YT beet i
\ \ - et
»—)— r\s\ 1= \ {{f““"
csva CSV5S  CS-V7 CsV10 CS-VI5  CS-V18
$11.50 $18.50 $25.95 $37.95 $50.95 $59.50
L N
\ VUL L Lo \ >
UHF SIGNAL \ : ~ \.lgg“’" W
STRONG ] — = =S
=" il csm CS-A1 CSB1 cs-Ct cs-c1
. I Tst0s0 $19.95 $31.50 $45.95 $45.95
N3 S | i / WL -
UHF SIGNAL [l ¢ e S AW === =3
WEAK | =
mr I esuz £S-A2 £S-B2 £s-C2 £5-03
$15.95 $23.95 $41.95 $54.50 $73.50
o . =2 ISEE= gl
UHF SIGNAL _ =g =
VERY WEAK = j
> CS.U3 CS-A3 £5-83 £s-C3 £s-D3
$22.95 $32.50 $52.50 $62.95 [ 7350

All Prices Subject to Change
NOTE: 4n addition to the regular 300 ohm models (above), each model is available in a 75 ohm coaxial cable downlead
where this type of installation is preferable. These models, designated *“XCS”, each come complete with a compact
behind-the-set 75 ohm to 300 ohm balun-splitter to match the antenna system to the proper set terminals.

31 M8 moncp g Send for free brochure "}
i “\ THE FINNEY COMPANY Name_ R E
(]

]

]

Flmeq 34 West Interstate Street Address._
£

e aoif Dept. PE - Bedford, Ohio 44146

%
%,

C3erangaty aup 45S
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| | PARTS/METHODS/ IDEAS / GADGETS / DEVICES

tips &
techniques

PIGTAILS FOR 3AG FUSES

It is often difficult to obtain pigtail-tvpe fuses
from local electronics parts dealers—they
Fill in coupon for a FREE One Year Subscrip- Just aren’t as commo_n as they used to be.
tion to OLSON ELECTRONICS' Fantastic Value So, what do vou do if you need to replace
Packed Catalog—Unheard of LOW, LOW PRICES this type of fuse in a hurry? You can solder
on Brand Name Speakers, Changers, Tubes, wires to the caps of

Tools, Stereo Amps, Tuners, CB, and oth - :
ves. Credit plan available. oo Vel conventional fuses,

taking the chance
NAME
ADDRESS - that this will not
city STATE ' “blow” the fuse as
a result of the ap-
GIVE ZIP CODE

plied heat. A sec-
If you have a friend interested in electronics send

: o afer alter-
his name and address for a FREE subscription also. n::ii\?;?d{: to Sectlel‘e

| pigtails to the fuse

O L S o N E L E c T R o N | c S caps with snug-fitting rubber grommets. You

simply force 3/16” rubber grommets over the

f | fuse caps, wedging the wire pigtails between

[ the grommets and caps. This home-brew tech-

CIRCLE NO. 31 ON READER SERVICE PAGE nique will suffice temporarily until you can

—— F = stock up on regular pigtail-type fuses.

Excellent music and

voice reproduction needs ‘

Tod Wagner

a good speaker system
derived  fiom  current

MONO ADAPTER FOR STEREO HEADPHONES

Chances are that you have comfortable head-
phones which you would like to use with yvour
communications receiver without changing
the plug on the headphones or the jack in the

state of art and classi-
cal design. Free of
ohsolescence. Patent ap- |
plied for. Now offering

5) High efficiency 5" special speaker with
heavy mogne| enclosed in solid walnut

the plug. (Also, the offset phono plug allows
the adapter to be used with receivers, such

-4 . receiver. This can
M G WO models with sever be accomplished
¥ ¢ al styles to choose. by mounting a
MODEL SPSA . A A N
< TANG SP5AX A new speaker with ‘‘con- two-circuit .J.ac.k 4
E trolled impedance’ for transistorized ampli- and a one-cncglt #
flets. plug at opposite
m 1) Linearized speaker impedance vs. fre- ends of a 35-m'm
ol quency relationship. | color film cannis-
“.' 2} 45 — 18500 Hz 3 db at 16 ohms; ter. The plug
— system resonance 40 Hz. should be offset to
Xz 3) Rear exit to couple to walls as low | one side of the
. frequency horn. i cannister as
U 4) Acoustical chamber and diffracting grill | shown in the photo so that, when the cannis-
4 in front of speaker. ter is closed, the jack won’t interfere with
[}
g cabinet 107 x 7" x 6"  $39.95 each as the Drake SW-4A. that have a panel ex-
TANG SPS5A Same as obove except without tension.) Wire the two ‘signal’ contacts on
< impedance control, Response 45 — 18500 the jack and the “signal” contact on the plug
b= = 4 dbat§ ohms $29295Keath together. Do the same for the “common” con-
Style 2 with flufly white grill cloth odd tacts. Finally, screw on the cannister top, and
$5.00 each. the adapter is ready to use. -A. A. Wicks

At your dealers or inquire direct

TANG INCORPORATED INEXPENSIVE ISOLATION TRANSFORMER

P. O. Box 162 Many hobbyvists and experimenters have hesi-
Framingham Center, Mass. 01701 tated to buy a line-isolation transformer be-
Direct mailing service ilable if no dealer cause of the high price. Yet, for less than $9,

in your area. vou can assemble a 120 volt-ampere isolation

CIRCLE NO. 43 ON READER SERVICE PAGE
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here’s the real
ow-down on radiation angle:

How do you increase the “'reach power’ of a CB base antenna?
One way is to design a /ow down angle of radiation—a tech-
nique antenna engineers have wrestled with for years

[ﬁadical new approach—the Mini-Skirt! ‘]

Another engineering first from A/S—a new and highly effec-
tive counterpoise capacity loaded “'skirt”” that drastically
lowers the radiation pattern . . . effectively concentrates
radiated power where you want it {out, not up!) produces
an excellent 3+dB gain for greater communications range.

The

spectacular new |
' Small, graceful. Mini-Skirt ““fits’* anywhere. Only 12°-8"" tall,

M I N I - B1 skirt radius just 3271
s N RT ,Wrofessional design, electrically, mechanically ! 1

Mini-Skirt employs a professional-type coaxial feed for maxi-

Model M-200 mum power transfer impedance matching. It is constructed of

] lish . ; ) . ; o e o

coaxial-feed CB Base po |s.ed aluAmlnum'wnh solid aluminum rad:aI‘s and skirt link

X age ring (wind rating over 90 MPH!) yet weighs only 5 Ibs
Station Antenna i VSWR: a professional-standard 1.5:1 or better!

| Compact . . . looks great . . . mounts anywhere ! ]

v, of Alten Electric & Equnpment Co.

. e - | 2435 Euclid Ave.. Cleveland, Ohio 44106
“Stripespod &:uzty ® k- Export Offices: 2200 Shames Dr., Westbury, N.Y: 11590

CIRCLE NO. 4 ON READER SERVICE PAGE
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FIRST AND ONLY

COMpact Serulox.
screwdriver sels

Increasing use of Scrulox square recess Screws in ap-
pliances, radios, TV sets, electronic instruments . . .

even the control tower at Cape Kennedy . . . has

created a need. A need for compact, versatile driver }

sets. Small enough to tuck in a pocket. Complete enough
to be practical on shop bench or assembly line.

Now, here they are . .

. from Xcelite, of course.

PS4
COMPACT

CONVERTIBLE SET

Five color coced midget Scrutox drivers — F#00 thru #3

One midgel nuidriver — 147 hex
“'Piggyback’” torgue amplifier handle increases reach and driving
power

See-thru piastic case Joubles as bench stand

\

99SL
INTERCHANGEABLE
BLADE KIT

Five Scrulox blades — 00
thru #t3. Shockproof, break:
proof, Service Master handle.
Durable, see-thru plastic case

’
| |
| |
| XCELITE INC. - 20 BANK ST., ORCHARD PARK, N. Y. |
| Send Bultetin N1065 on Scrulox Screwdriver Sets. |
] name |
= address :
1 city. state & zone |
t

CIRCLE NO. 48 ON READER SERVICE-PAGE

TIPS

transformer setup and have taps spotted at
24-volt intervals as a bonus. What you need
are five 117-volt primary/24-volt, l-ampere
secondary transformers—available for as low

(Continued from page 26)

SPST

117 VAC

INPUT
LLSAMP ¢
FUSE

as $1.79 each from Lafayette Radio Electron-
ics (catalog number 99 H 6266). Wire all pri-
mary windings in parallel with each other;
wire the secondaries in series in the proper
phase as shown in the schematic drawing.
Then. protect the setup by inserting a 1.5-
ampere fuse in one of the lines of the primary
circuit. Attach a line cord across the primary
and an a.c. receptacle across the entire string
formed by the secondaries.

—Frank H. Tooker

HEAT-SHRINKABLE TUBING
COUPLES PHOTOCELL TO LIGHT SOURCE

The next time you build a project that uses
a photocell control circuit, use heat-shrink-
able tubing to join the lamp and photocell
mechanically end-to-
end to produce a
light-tight coupling.
After butting the
lamp and photocell
together,slip a length
of the heat-shrink-
able tubing over the
two. The length of
tubing used should
be adequate enough
to allow %” overhang at the ends of the lamp
and photocell. Shrink the tubing, making
sure the overlap makes a good seal.

—Royland Pettersen.

POPULAR ELECTRONICS
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Technical Serles HM-90
$] 15

Suggested Price

RCA ...
Hobby Circuits

Manual

CIRCLE NO. 33 ON READER SERVICE PAGE
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Novice or expert...

Here are
many new,
exciting
solid-state
hobby
projects

For you, in this new manual from
RCA, are 35 construction
projects to satisty your hobby
interests for the coming months.

| This newest addition to the

expanding RCA technical library,
the RCA Solid-State HOBBY
CIRCUITS MANUAL, HM-90, has
‘something for everyone''—from
beginner to expert. The 35
circuits are of interest to
electronic experimenters
including hams, motorists,
photographers, home owners,
and music and hi-fi bufts.
Circuits are described in delail
with circuit schematics, layouts,
templates, parts lists and
photographs. In additicn, there
are sections on theory and
practical applications of solid-
state devices—including
integrated circuits and MOS/FET
units as well as a section on
trouble shooting and testing.

Typical circuits include:
electronic slot machine «
electronic dice « metal detecior ¢
single-voice organ « electronic
metronome ¢ code-practice
oscillator * automatic keyer *
enlarger exposure meter « lamp
dimmer « electronic "“fuzz” box «
audio amplifier « automobile
tachometer « motor speed
control « electronic flasher ¢
light minder tor automobiles, and
twenty other interesting circuits.

See your RCA Distributor today
for your copy of HM-90, published
by RCA Electronic Components,
Harrison, N.J. 07029
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Scott’s new LR-88 receiver takes the

IR HA

out of kit building

Building a kit used to be something you couldn’t do with ladies and children present,
but Scott’s new LR-88 AM/FM stereo receiver Kit has changed all that. First,
there’s the instruction manual. In clear and simple language, it leads you, step-by-
step, through every stage of the assembly process. And each stage is illustrated . . .
full-size, full-color. Next, there’s Scott’s ingenious new Kit-Pak®, The parts for each
assembly stage are in individual compartments, keyed to the instructions. All

wires are color-coded, and pre-cut and pre-stripped to the proper sizes. Difficult

or critical sections are pre-wired, pre-aligned, pre-tested, and factory-mounted

on printed circuit boards. Is soldering your bugaboo? Scott has provided

push-on solderless connectors for the hard-to-get-at spots.

About thirty painless hours after you've started, you've completed one great.
receiver. The LR-88 is the 100-Watt kit brother to Scott’s finest factory-wired
beauties. It includes the famous Scott silverplated Field Effect Transistor front end,
Integrated Circuit IF strip, all-silicon output circuitry . . . in fact, all the goodies
that would cost you over a hundred dollars more if Scott did all the assembling.
Performance? Just check the specs below . . . and you'll be amazed at how great

a receiver sounds after you've built it yourself. Treat yourself to a weekend of fun
and years of enjoyment . . . see the Scott LR-88 at your dealer’s today.

LR-88 Control Features: Dual Bass and Treble; Loudness; Balance; Volume compensation; Tape
monitor; Mono/stereo control; Noise filter; Interstation muting; Dual speaker switches; Stereo
microphone inputs; Front panel headphone output; Input selector; Signal strength meter; Zero-center
meter; Stereo threshold control; Remote speaker mono/stereo control; Tuning control; Stereo indicator
light. LR-88 Specifications: Music Power rating (IHF), 100 Watts @ 4 Ohms; Usable sensitivity, 2.0 xV;

Harmonic distortion, 0.6% ; Frequency response, 15-25,000 Hz = 1.5 dB; Cross modulation rejection,
80 dB; Selectivity, 45 dB; Capture ratio, 2.5 dB; Signal/noise ratio, 65 dB; Price, $334.95.

You'll swear by it

Write for complete information on the
new Scott components and kits.

H.H. Scott, Inc., Dept. 520-10,
Maynard, Mass. 01754

Export: Scott International,

P.O. Box 277,

Maynard, Mass. 01754

Walnut case optional extra

nﬂsco I I® © 1968, H.H. Scott, Tnc. —
30
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Get thousandth
of- a~second
accuracy up to 10
minutes—useful
for a variety
of sports events S e

HE AVAILABILITY OF LOW-COST ¢ \“"
decimal-readout counting units has

created an entirely new “ball park’ of

experimentation for the advanced elec-

tronics hobbyist. This new area is digi-

tal-readout instruments and we will be

publishing several articles on such praj-

ects in the months to come. The first is

the “Sports Timer,” a real-time clock,

described here.

Oclober, 1968 31
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B

ORESET COUNT

The clock is basically a combination
of two previous projects (‘“Low-Cost
Counting Unit,” February 1968, page 27,
and “Ultra-Fast Electronic Stopwatch,”
March 1968, page 27) with the addition
of a modulo-6 counter that counts, and
indicates, to 5 and then returns to zero.
This counter is required in real-time mea-
surements in order to get the 5 needed in
measuring 59 seconds or 59 minutes be-
fore switching to the next register. (Re-
member that the original counter reads
out to 9 before returning to zero.)

The “Sports Timer” is designed to read
out to 9 minutes and 59.999 seconds,

32

Fig. 1. The modulo-6 counter indicates
only up to five, then returns to zero.
Simultaneously, it passes a carry (trig-
ger) pulse to the next decade counter.

PARTS LIST

[1-16—6.3-volt, 50-md pilot light and cap us-
sembly (Soutlhwest Technical Products F0-6.3
or similar)

IC1, [C2—3IC791P dual JK flip-flop inicgrated
circuit (dlotorola)

Q1, 02, 04, Q6, 08, Q10— PS3638 or 2N5139

03, 05,07, 09, 011—MPS2923 or 2N5129

RI1,R2, R6. R7—470-0hm, Vs-watt resisior

R3, R4, R5-—1000-0hm, Vs-watt resistor

A complete kit of parts for the modulo-6 counter
is available from Soutlwest Technical Products
Corp., 219 V. Rhapsody. San Antonio, Texas
78216, for $10.00, posi paid in U.S.A.

POPULAR ELECTRONICS
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Fig. 2. Actual-size foil pattern
for the modulo-six counter. It is
the same size as the boards used
for the other circuits (see text)
simplifying construction of timer.

LAMPS
#60 DRILL(70)
’
o, 8 L N
os g %*zf
N'a v A
= —R2—e ¥ 58
‘Q.. .Qz. Q. C 4OE *—R6—0 t
g ¥ o—FR4 —at r?
g *+—Rt—0
[ T SEI—— 8
L ]
#67DRILL (28) "55:,,;‘;:5 T
(2) RI I62 i
1 & EB2
1/8"DRILL (2) AL
EXCEPT
Fig. 3. Drill the PC board as shown here, and add the ~ °
two insulated jumpers on component side of board.
+6V | RESET +3.6V |
COUNT GND CARRY

Fig. 4. Mount the components as illustrated here mak-
ing sure that you orient the semiconductors properly.
Note Q4 is not installed in same was as Q1-Q11

October, 1968 33
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Fig. 5. The power supply can handle the
six DCU's, the timing module, and the
three position-indicator panel lamps.

\m

Il és i
3 B
BOTTOM VIEW
8 Cl
—me = 4000pF
O
+4 =
L | )
~
PARTS LIST S1—S.p.s.t. switch
C1. C2—4000-ul, 6-V clectrolytic capacitor T1—Filament transformer; secondarys 6.3V, 2 A
C3—-100-ul', 15-V electrolvtic capacilor Q1-—405 14 power transistor ( RCA)
D1—4.7-V zener diode Q2—40407 transistor (RCA)
F1—0.25-A fuse lisc—Heat sink for Q1. juse holder, silicone
R1—78-0hm, 1-W resistor (fwo 39-okm, 1-1F grease, wive, solder, four standoffs, etc.

resistors in series)
R2—10-0hm, V5-1V resistor
RECTI1—Full-wave bridge rectificr (Varo
V5148, or similar)

34

1 complete kit of parts is available from South-
west Technical Products Corp., 219 W. Rhap-
sody, San Antonio, Texas 78216, for $9.75,
posipaid in U.S.A.

Fig. 6. Actual-size foil pat-
tern for power supply. Like
all the other PC boards, this
one is also available etched
and drilled (see Parts
List for ordering details).

POPULAR ELECTRONICS
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. C3.
- s +

®—RIB —& @—RiA—e
ek *

C #——+6v

.t.,..___.___m-——-_-..

%

SEE PARTS LIST

Fig. 7. Component installation on the power supply
PC board. Note that R1 is two resistors in series.

which should be sufficient for the major-
ity of track events, auto races, swimming
contests, ski runs, etc. If desired, how-
ever, the maximum time can be extended
to read up to 9 hours, 59 minutes and
59.999 seconds. Besides sporting events,
the clock can be used to time tape record-
ings and speeches and has applications in
laboratories, photo darkrooms, or any
other activity where an illuminated read-
out clock capable of measuring to small
parts of a second can be used.

The clock can be started and stopped
in a variety of ways. A photoelectric
start-and-stop circuit (described in this
article) is one way; others include the
operation of mechanical contacts, such
as pushbutton switches or step-on door-
mat switches. If desired, the clock can be
started from a microphone and amplifier
system adjusted to pick up the crack of
the starter’s pistol. The number of trig-
gering methods possible is limited only
by the imagination of the user.

Construction. Because the decade count-
ing units and the crystal-controlled tim-
ing circuit have already been described
in detail (see the previously mentioned
issues of POPULAR ELECTRONICS) only the
modulo-6 counter will be covered here.

The basic modulo-6 counter (schemat-
ic shown in Fig. 1) uses two low-cost
IC’s, eleven transistors, 7 resistors, and
six incandescent bulbs. Cost of this count-
er is $10 (see Parts List). An actual-
size printed-circuit-board foil pattern is
shown in Fig. 2, while Fig. 3 shows how
the board is to be drilled and the location

October, 1968

of the two jumpers required. These
Jjumpers are made from #24 solid wire
and are added on the component side of
the board.

When mounting the components, as
shown in Fig. 4, be sure to observe the
correct positioning of all semiconduc-
tors, noting that the IC’s are identified
by a noteh and dot code at one end. Use a
low-wattage soldering iron and fine solder
to make all connections.

If desired, a readout-lamp display
bracket can be cut and bent from a piece
of %4»” aluminum similar to that shown
in the February issue. Pop rivets can be
used to secure the bracket to the board.
Press the plastic lamp covers into the six
holes, then press the bulbs into the plas-
tic covers. After each bulb is wired to its
correct terminals, use black “instant
transfer” numerals to identify them,
coating the numbers with a clear acrylic
spray to prevent accidental removal.

Note that, in the finished clock, lamp
mounting brackets are not used on any
of the readouts, but holes are drilled in
the front panel using the lamp brackets
(provided with each kit) as a template.
If you select this method of construction,
be sure to leave all lamp leads as long as
possible before soldering the far ends to
the PC boards.

To duplicate the “Sports Timer’’ shown
in the photos, you will need five 0-9
counting units, one 0-5 counting unit, a
crystal-controlled timer, three 6.3-volt
lamps and plastic covers, a power supply,
and a chassis.

Power Supply. The power supply pro-
vides 3.6 volts at very low ripple for
use by the IC’s, 6 volts for the numerical-
display incandescent lamps, and approx-
imately 6.3-volts a.c. for the three posi-
tion-indicator lamps (two making up the
colon, and one for the decimal point). A
suitable supply, shown in Fig. 5 consists
of a transformer-powered bridge rectifier
followed by a two-transistor, zener-diode-
controlled regulator. The separator lamps
get power from T1 through dropping re-
sistor R2.

The power supply can be assembled on
the printed board shown actual size in
Fig. 6. All parts, with the exception of
power transformer T1, fuse FI, and
dropping resistor B1 are mounted on the
board as shown in Fig. 7.

35

WWW. atneisaatiadioRisterv.com


www.americanradiohistory.com

Oniy NTS penetrates below the surface. Digs
deeper. Example? Take the above close-up of the
first transistorized digital computer trainer ever
offered by a home study school.

It's called The Compu-Trainer®—an NTS exclu-
sive. Fascinating to assemble, it introduces you to
the exciting world of computer electronics. Its de-
sign includes advanced solid-state NOR circuitry,

fiip-flops, astable multivibrators and reset circuits.
Plus two zener and transistorized voltage-regulated
power sugplies. The NTS Compu-Trainer® is capa-
ble of performing 50,000 operations per second.

Sound fantastic? /t is! And at that, it's only one of
many ultra-advanced kits that National Technical
Schools offers to give you incomparable, in-depth
career training.

PROVE IT YOURSELF. SEND FOR OUR NEW CATALOG. SEE THE LATEST,
MOST ADVANCED KITS AND COURSES EVER OFFERED BY A HOME STUDY SCHOOL.

POPULAR ELECTRONICS
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NTS...THE FIRST HOME STUDY SCHOOL
TO OFFER LIVE EXPERIMENTS
WITH INTEGRATED CIRCUIT KITS

You build a computer sub-system using the new,
revolutionary integrated circuits. Each one, smaller
than a dime, contains the equivalent of 15 resistors
and 27 transistors.

And your Kits come to you at no extra cost. These
Kits are the foundation of the exclusive Project-
Method home study system...developed in our
giant resident school and proven effective for thou-
sands of men like yourself.

With Project-Method, all your kits are carefully
integrated with lesson material. Our servicing and
communication kits are rea/ equipment—not school-
desigred versions for training only. As you work on
each of the projects, you soon realize that even the
most complicated circuits and components are easy
to understand. You learn how they work. You learn
why they work.

NTS Project-Method is a practical-experience
approach to learning. The approach that works best!
An all-theory training program can be hard to under-
stand — difficult to remember. More than ever before
you need the practical experience that comes from
working with real circuits and components to make
your training stick.

NTS SENDS YOU KITS TO BUILD THESE
IMPORTANT ELECTRONICS UNITS!

¢ 25" COLOR TV
¢ 21” BLACK & WHITE TV
¢ SOLID-STATE RADIO
¢ AM-SW TWIN-SPEAKER RADIO
¢ TUBE-TESTER
¢ TRANSCEIVER
¢ COMPU-TRAINER?
¢ VIVM
4 SIGNAL GENERATOR
5" OSCILLOSCOPE
See them all illustrated in
the new NTS Color Catalog.

CLASSROOM TRAINING AT LOS ANGELES: You can take classroom
training at Los Angeles in sunny California. NTS occupies a city
block with over a million dollars in facilities devoted exclusively to
technical training. Check box in coupon.

NATIONAL Ggne9 SCHOOLS

WORLD-WIDE TRAINING SINCE 1905
4000 So. Figueroa Street, Los Angeles, Calif. 90037

APPROVED FOR VETERANS

e

Accredited Member: National Home Study Council

Accredited Member: National Assaciation of
Trade and Technical Schools

ST

SR %
Oaeg ¥

October, 1968

25” COLOR VWY

Included in Color TV Servicing
Courses. With it you advance
yourself into this profitable
field of servicing work. Color is
the future of television, you
can be in on itwith NTS training.

GET THE FACTS! SEE ALL NEW
COURSES AND KITS OFFERED IN
THE NEW NTS COLOR CATALOG.
SEND THE
CARD

OR COUPON
TOOAY!
There's no
obligation.
You enrall
by mail
only. No |
salesman
will call

NTS GUIDE

ELECTRONICS

Bt

COMMUNICATIGNS

This transceiver is included
in Communications courses.
You build it. With it, you
easily prepare for the F.C.C.
license exam. You become
a fully-trained man in com-
munications, where career
opportunities are unlimited.

YOUR OPPORTUNITY IS NOW

New ideas, new inventions, are
opening whole new fields of
opportunity. The electronic
industry is still the fastest grow-
ing field in the U.S. There's a
bigger, better place in it for the
man who trains today. So, what-
ever your goals are — advanced
color TV servicing, broadcasting,
F.C.C. license, computers, or
industrial controls, NTS has a
a highly professional course to
meet your needs.

WWW. atmerdseasadioRhistery.com

O Check if interested in Veteran Training under new G.1. Bill.
O Check if interested ONLY in Classroom Training at Los Angeles.

. DEPT. 205-108 .
™ NATIONAL TECHNICAL SCHOOLS B
4000 S. Figueroa St., Los Angeles, Calif. 90037 B

n Piease rush Free Color Catalog and Sample Lesson, plus
B intormation on tield checked below. No obligation. .
B [ MASTER COURSE IN [0 PRACTICAL TV & ]
[ ] COLOR TV SERVICING RADIO SERVICING |
@ [J COLOR TV SERVICING [ FCC LICENSE COURSE n
m U MASTER COURSE IN [ INDUSTRIAL & COM- B
)] TV & RADIO SERVICING PUTER ELECTRONICS B
@ [ MASTER COURSE [ STERED, HI FI & B
m IN ELECTRONIC SOUND SYSTEMS B
] COMMUNICATIONS [ BASIC ELECTRONICS B
B nvave — AGE B
= ADDRESS - . -
]
- cITY STATE 4l 1
: £


www.americanradiohistory.com

To prevent compo-
nents from shorting
against chassis, in-
stall spacers between
the chassis and the
power supply board.

RECT |

sg/;

Ql  RIB DI

++
17vacT] ) Ml T
POWER '
SUPPLY GND L
@II (é ;12 1% )13
START
J2
4"
- RS 1
1K GND CARRY | carry CARRY CARRY CARRY cagmr
A= REgET COUNT COUNT COUNT COUNT COUNT COUNT
A GND GND GND GND GND Gﬁo
STgP - - e .-
J
: B RESET RESET RESET RESET RESET RESET
f —e * + —_— - - € -
= i | 'E 4 : ;3 % s 1®] 4
|K - - -
MAN. ++ ++ ++ @ ++ ++ @ ++
- M2 M3 Ma M5 M6 M7 M8
sscolnos MINUTES
N.C.
b ' - . LI
: Fig. 8. In this complete wiring diagram of the timer, indicator
oon |NO. lamp |1 is the seconds decimal point; indicators 12 and I3
N—‘F—OSZO— comprise colon that separates minutes from seconds readouts.
ey RESET
PARTS LIST S1—S.p.5.1. switch
/1, 12, 15—6.3-V, 50-m4 pilot light and cap as-  $2-—S.p.s.t._momentary pushbutton switch
sembly. two green, one red (Southwest Tech-  -3lisc ~—Chassis, mounting hardware, linc cord,
nical Products #0-6.3, or similar) adhesive- con!act plastic (optional), wire, sal-
11,02, 13—Phono. jucks, RCA types der, ete. A
N M I1—Dower supply The following parts are uvailable from Sounthwest
M2—Timing wmodule Technical If_roducr.v Corp.. 219 V.. Rhapsody,
M3, M4, A5, M6, M8—Decade counting unit San Antouio, Texas 78216 Timiig module
7 Aodulo-6 counter kit with 100-kH s, 0.005% crystal, $24; decade
R1, R2--1000-0lm. 14-W resistor counters, $12,; chassis, punched. primer coated,
R3—100-0km, V4-W resistor and with covering material for top, $6.50.
40
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POWER SUPPLY

Assembly. The 10” wide by 31” high by
7” deep metal chassis, used by the author
consists of two U-shaped sections. One
serves as the mounting chassis for the
completed circuit (Fig. 8) and the oth-
er is used as the cover.

Start the assembly by drilling the re-
quired holes in the front panel for the
readouts, using the lamp bracket as a
template. The plastic lamp covers are
press-fit into the holes, and the lamps
are press-fit into their covers. Therefore,
when assembling the counters, use the
full length of wire provided with each
lamp. Don’t forget to drill the three
holes for the position identifier lamps.
Drill a hole to accept the RESET push-
button 82, power ON-OFF switch 817, and
three phono jacks J1,J2 and J3.

Fig. 9. Timing module
and DCU circuit boards
should be stacked for
space conservation and
neatness. Use 15"-long
insulated spacers (or
metal spacers and fiber
washers) between each
board for adequate sepa-
ration. Board designa-
tions from bottom to
top are M2 through M8.

TIMING
MODULE

Before mounting any components on
the front panel but after drilling the re-
quired holes, cover the entire front
panel with a contact-adhesive plastic
coating whose pattern or color appeals
to you. Use a sharp knife to remove the
material from the area where the holes
are. Apply the front panel markings
with any type of instant-transfer letter-
ing. The box outline was made with thin
black tape. The author used a red plastic
cover for the decimal indicator (I7)
and a green cover for the colon indicator
(12,13).

The interior layout is shown in Fig.
9. The seven printed boards are sepa-
rated from each other with Y4 ” spacers at
the two rear mounting holes. If metal

(Continued on puge 112)

\\ Lias S « +3.6v
c
oolF MPS3638 2.2K
" (5
MPS6566 £
c ¥ POS PULSE
EN_B $
NEG PULSE
| MPS6566
A 1%
Fig. 10. Suggested photopickoff “Q01H
for use as a start/stop device.
58K
+ COMMON
October, 1968 41
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POPULAR

ELEComics

Here's my license. May | see your
license to operate a radar unit?

George, you forgot to turn
off your burglar alarm.

Everytime | log a Chinese station,
an hour later | want to log another.

42 POPULAR ELECTRONICS
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Blow Your Mind With Our

‘REOQ-OUT

ELECTRONIC

LOCK

SUPER-SECRET PHOTOELECTRIC LOCK USES

MODULATED LIGHT BEAM KEY

HERE ARE ALL KINDS of electrical
and electronic locks. None of them,
however, is quite like the “Freq-Out.”
The “key” to this lock is a modulated
beam of light which is turned on and off
at a rate of about 2000 times a second.
The key, using an inexpensive integrated
circuit, is about the size of a pocket pen-
light. The Fotolock circuit can’t be fooled
by incandescent or fluorescent lights op-
erating on 60-Hz power, and no amount
of vigorous hand waving ean break a
light beam fast enough to open this lock.

October, 1968

BY JOHN S. SIMONTON, JR.

While the operating range of the key
described here is two or three feet, ex-
periments with a well-focused beam from
a larger flashlight indicate that the prin-
ciple could be applied to longer-range
operations—such as a remote control ga-
rage-door opener. Under normal lighting
conditions, a much greater distance can
be covered with the modulated beam
than with one which is unmodulated.

The Freq-Out itself uses 117-volt a.c.
line power and can be used as an intru-
sion alarm which cannot be bypassed

43
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PENLIGHT CASE

Fig. 1. The IC and associated
components form a 2-kHz oscil-
lator. This drives the transis:
tor which in turn powers the
flashiight lamp. In operation,
the lamp flashes are so fast
that the lamp appears to be
turned on all of the time.

Eveready #3135 penlight, insulating tupe

Il
Qi
2NI1306
8
E
PARTS LIST . -
Bl—-1.35-volt hearing-aid batteries Mallory styrofoam. efc.

M-76 or similar)
C1, C2—0.33 uF, 35-volt tantalum capacitor
{(Kemet KR33C35 or similar)
113222 flashlight lamp
IC-—~Dual-bufier integrated circuit,
Motorola)
Q1—2N 1306 transistor
R1. R2--2200-0/m, Y3-waté resistor

MC788P

with an ordinary flashlight. It is insensi-
tive to ambient light conditions and
there are no finicky sensitivity adjust-
ments to be made.

Modulator. If you plan to build the pen-
light key or modulator (Fig. 1) a
printed circuit board is an absolute must.
You can make your own using Fig. 2 as
a guide, or you can purchase a PC board

see Parts List). When soldering compo-

MS-76
bg'tery

OO0

Note-—The iollowing parts are available from
PALA Electronics, Inc., Box 143359, Oklahoma
City, Okla. 73114: penlight modulator board
$1.10: I’C for high-power modulator $2; kit of
parts for penlight modulator with peniight less
batteries $6.50; kit of parts for high-power mod-
ulator less lamp, reflector, and power supply
7.30

nents to the board, use a clean iron and
lots of patience. Note that the location
of the notch on the integrated circuit is
keyed with a small dot on the circuit
board.

As shown in Fig. 2, there are only
three external connections to be made to
the printed circuit in the modulator.
These go to the negative side of the bat-
tery. the tip contact of the lamp, and the
penlight case. For simplicity, you may

Fig. 2. Actual-size printed board for the modulator.
It will fit into the penlight case with room to spare.

RI.R | cic Ql
LN L

==
ATTERY PACK

B,
(TAPE WRAPPING
NOT SHOWN)

b 74 \
416 BUSS STYROFOAM SOLDERED
'AS NEEDED

FOR SUPPORT
8 INSULATION

Fig. 3. The entire modulator is assembled within the
penlight using styrofoam cut to make a tight fit.
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The completed demodu-
lator (left) and pen-
light modulator (right)
before installing them
in their packaging. Be-
cause some transistors
have ‘hot” cases, it
may be necessary to
insulate Q1 of modula-
tor, using plastic tape.

prefer to run a piece of #16 wire from
the circle marked ‘“case” on the printed
circuit board to the rim contact of the
lamp, thereby making the connection to
the case through the base of the lamp.
The lamp used in the modulator is the
same #222 lamp supplied with most
penlights.

Contacts for the battery and lamp can
be formed of #16 wire and soldered di-
rectly to the large circles provided for
them on the ends of the board. These
contacts will be able to withstand great-
er stress if small tabs are formed on the
ends of the wires and inserted into the
holes in the board before soldering. The
2N1306 used for @1 is in a standard TO-5
package and can be fitted into the pen-
light case if care is used. Some manu-
facturers connect one of the elements of
this transistor to the case so you may
need to wrap a layer of tape around it

to prevent shorting to the penlight case.

Power for the modulator is supplied
by three MS-76 hearing-aid cells wired
in series. Form the cells into a battery
pack by stacking them and wrapping
their outer edges with a piece of electri-
cal tape. The tape not only holds the
cells together, but also prevents the
edges from shorting out against the pen-
light case.

The completed key device is assem-
bled as shown in Fig. 3. Use as much
electrical tape and styrofoam as nec-
essary to prevent shorts between the
board and the penlight case. Although
the printed circuit board shown was de-
signed for an Eveready #315 pen-
light, there is no reason why it
shouldn’t fit in any case designed to
use two AA batteries. Be sure that the
penlight switch disconnects both the
point marked ‘‘case’” on the PC board

RI3
S+ 4KZ
6V

Q2

2NIS5 Fig. 4. This high-power
(A#gw'?,‘f modulator has a great-
TRANSISTOR) er range than the pen-

light version. I the
lamp is mounted with-
in a three-inch, or
larger, reflector, it can
be used as an in-
trusion warning alarm.

Ql
2N3391

October, 1968
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Fig. ©. Actual-size printed board for
the demodulator. This also shows where
the various components are to be in-
stalled on the finished circuit board.

and the outer lamp contact from the pos-
itive side of the battery pack.

For applications requiring greater
range than is possible with the penlight,
a larger flashlight and reflector should
be used. Adapting the PC board for use
In a flashlight which holds two D cells
should be no problem. A PR-6 lamp
should be substituted for the 222 usually
used in the penlight.

If the Freqg-Out is to be used as an in-
trusion alarm, the modulator requires a
larger source of power. The schematic

Fig. 7. Two relay configurations that

may be used. In (A), the relay remains

shown in Fig. 4 is for a unit of this type
which has worked well for the author.
Fither a 6-volt lantern battery or a
suitable power supply is used in this
case. A 3!-inch reflector salvaged from
an old flashlight and a PR-3 lamp are
required.

Demodulator. Because the first three
stages of the demodulator form a high-
gain amplifier (Fig. 5), care should be
taken in construction to avoid uninten-
tional feedback and subsequent parasitic

closed even after the light beam has
been restored. In (B), the relay may
be latched on in the presence of light,
latched on in the absence of light, or
operated as usual in the normal mode.

(A)

October, 1968

NO |
LATCH ON : RESET
PRESENCE

NC
@NORMAL
OLATCH ON
ABSENCE

TO RIS
AND C9 : (8)
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oscillation. You may make your own PC
board using Fig. 6 or you can purchase
one (see Parts List).

The wiring of the circuit board is
straightforward, though you should use
the usual precautions when soldering the
semiconductors in place. Notice that
transformer T1 has been turned around
so that one half of what would ordi-
narily be the secondary is used as the
primary. It is not important which half
of the secondary you use. Cut off the
unused lead on the transformer so that
it doesn’t come in contact with some
other component.

In the unit shown in the photos, the
PC board is mounted on ceramic stand-
offs in one end of a conventional 37 X
4” % 5” utility box. There should be suf-
ficient clearance behind the board to
mount the photocell in a rubber grom-
met.

The power-supply components in the
prototype unit were soldered to a six-lug
terminal strip (no grounded lugs) which
was then fastened to the otherwise un-
used section of the utility box. Choose
the location for the terminal strips care-
fully so that, when the two halves of the
box are united, there will be no physical
contact between components in the two
halves. Tying all the wires going to the
power supply into a cable not only gives
a neat, professional appearance, but al-
so helps prevent short circuits.

The line cord is brought into the case
through an insulated strain relief. One
side of the line is connected directly to
81 and the other to T2 through a single,
ungrounded lug. Be very careful that
neither side of the a. c¢. power line is
grounded to the utility box.

When mounting K1, note that diode D3
is wired directly to the coil terminals of
the relay and is not on the printed cir-
cuit board. It is very easy to get the po-
larity of this diode wrong, so be very
careful. In some applications the Freq-
Out may be used to control power-line
voltages, so the author mounted a multi-
contact plug on the back of the case for
the relay contact circuits. With this ar-
rangement, there are never any current-
carrying conductors exposed.

Applications. Most applications of the
Freq-Out require only that it act as a
simple switch which closes in the pres-

48

HOW IT WORKS

Modulator. The basis for the light-beam modu-
lator is a dual-buffer integrated circuit (Mo-
torola MC788P). The addition of R1, CI, R2,
and €2 converts the 1C into an astable multi-
vibrator having a ifrequency ol approximately 2
kHz. One of the bufiered outputs of the oscil-
lator is used 10 switch transistor Q7 and its load,
RiE

Demodulator. The modulated light beam strik-
ing PCI allows a varyving current to ilow in the
low-Q. resonant circuit composed of CI and the
primary of T1. This circuit is tuned to the oper-
ating frequency oif the modulator. The output oi
T1 is amplified in three stages which are de-
signed to pass only {requencies above about 800
Hz. The output ol the amplitier is detected and
tiltered by D+ and €9 beiore being used to turn
on SCR1. Resistor RI4 provides a slight time
delay in the voltage built up across C9 to prevent
relay chatter due to sudden transients. The SCR
is a half-wiave rectifier used to energize relay K1.

Resistors R1S and R17 are used to filter the
power supply and also to decouple the photocell
from the amplifier. Resistor R18 also limits the
current tlow through £’C1 under high ambient
light conditions.

Assemble PC board and other components in the box
as shown, with connector on one end for refay circuits.

ence of the modulated light beam and
opens again when the light is interrupted.
To use it as an electric door lock, connect
one of the sets of normally open contacts
on K1 in series with a standard electric
door-latch assembly. Locate the Freqg-
Out in a position where it can ‘look”
out a window, but not too far from the
key beam.

For some uses you may wish to have
the electronic portion of the Freq-Out
concealed in a closet or drawer and the
photocell at some remote location. The

(Continued on page 116)
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L COVER STORY

=
S

Build
NOISE
BLANKER

UTOMOBILE-IGNITION and electri-

cal-impulse noise is a serious problem
for the ham station operator or SWL
who lives near a busy street. Most com-
mercial receivers have noise clipping
provisions, but the circuit used is not
effective for SSB or CW operation. Some
receivers have no noise limiter of any
kind. If your receiver is deficient in this
respect and if you are bothered by igni-
tion noise or other noise created by elec-
trical impulses, the “Audio Noise Blank-
er’ is what you need.

The noise blanker works equally well
with SSB, AM, and CW signals. It ac-
cepts a signal that is nearly indistin-
guishable because of impulse noise and
makes it 909 readable. It is not neces-
sary to modify your receiver; the noise
blanker is connected between the low-im-
pedance output of the receiver (3.2 to 16
ohms) and the speaker. The noise blank-
er itself requires no external power sup-

October, 1968
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NOI1s§
SLANKER

Impulse noise suppressor
can be added to any
SWL, Ham or CB receiver

BY A. E. McGEE, Jr., K5LLI

ply. An audio amplifier, which is used to
raise the low-level output of the blanker
to a comfortable speaker level, does re-
quire a power supply.

Construction. The circuit of the noise
blanker is shown in Fig. 1. It can be as-
sembled on a printed circuit board, on
perf board, or with point-to-point wiring
on multi-tab standoffs. The author’s ver-
sion, shown in Fig. 2, uses perf board.
(Most of the board is taken up by the
audio amplifier, which will not be de-
scribed here since any type of circuit can
be used. Even the compact audio modules
available at low cost from any electron-
ics distributor will do. Remember, how-
ever, that you must supply power for
this audio amplifier.)

Transformer T1 is a 5016 audio out-
put transformer, but any other type can
be used if it has a low-impedance speaker
winding and a 2000- to 5000-ohm pri-
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N .20 ‘
PARTS LIST

B1-B4—1V;-volt, AA penlight batiery

C1—10ul, 15-volt electrolviic capacilor

D1-D6—1N 34 germaium signal diode

R1, R2—1800-0km, 1-walt resistor

R3, R4, R5—10,000-0hm, Vs-watl resistor

R6—30,000-0km miniature potentionmeter

S1—D.p.s.t. switeh

T1—50L6 transformer (sce text)

Misc.—Suitable perf hoard. PC board, or other
wiring method, battery holders, chassis, hookup
wire, efc.

DC
POWER

=

+6T0IS
vDC

s2
POWER

!
com
> oW
bo

VW

Q5
2N436

“*u.
<

INPUT

PARTS LIST

C2, C3—500-uF, 15-volt clectrolytic capacitor
C4—1000-ufl", 15-volt electrolytic capacitor
D7—1N2069 silicon rectifier diode
Q1. Q03—2N169 transistor

Q2,04 2N 114 transistor

Q5, Q6—2NJ56 transistor
R7—30.000-0hm. potentiometer
R8—22,000-0/m

R9, R10, R11—10,000-0/m
R12—680-0hm

R15—100-0/im

R14, R15—47-0hmn

S2-—-S.p.s.t. switch

All resistors
Vs-watt

Fig. 1. Diode circuits in the noise blanker
(top) clip the audio input to eliminate noise
represented by spikes. Clean signal is then
amplified in the audio amplifier (bottom).
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mary winding. Diodes D1 through D6 can
be any general-purpose, germanium, sig-
nal units—such as 1N34. Be sure to ob-
serve the polarities on the diodes, and,
when soldering, use a heat sink on the
leads.

Adjustment. Balance potentiometer R6
can be adjusted by ear, or, for more ex-
act results, with an oscilloscope. Connect
the low-impedance output of the receiver
speaker to the blanker input (see Fig. 3)
and connect the blanker output to the

audio amplifier. Turn on the receiver and
the amplifier and place noise-blanker
switch SI in the OFF position. Set the
receiver volume control to its normal po-
sition and turn the audio amplifier gain
up so that you can hear a signal. Adjust
the Noise Blanker amplifier gain to a
comfortable listening level and turn SI1
ON. Turn up the receiver volume control
until the speaker output is very distort-
ed. Adjust balance control R6 until the
audio output is at a minimum. This will
be close to the mid-position of R6. Once

Assume that a high-level noise pulse, whose
amplitude greatly exceeds the blanking level, en-
ters the system. After passing through transformer
T1, where it is split into two identical signals
180‘ out-of-phase with each other, the signal
takes two different paths as shown in the diagram.

In the lower path, the signal (waveform A)
passes through a peak clipper consisting of diodes
D1 and D2 which are connected in opposite polar-
ity and are in parallel with the signal path and
ground. When the noise-pulse amplitude reaches
the voltage level equal to the reverse bias on the
diodes, both diodes conduct and shunt everything
above this level to ground. The truncated signal
(waveform B) is then passed to balance potenti-
ometer R6. This type of circuit is called a peak
clipper, and similar circuits are found in many
receivers.

The other input signal.

waveiorm C, is fed to

a base clipper consisting of a pair of diodes. D3
and DJ, connected in opposite polarity and in
The arrangement doces

series with the signal path,

€
+1.5V— — ——

o—

BASE
| CLIPPER

HOW IT WORKS

J PEAK
CLIPPER

not allow the signal to pass until its amplitude
exceeds the blanking level. The portion of the
signal that exceeds the level (waveform D) is
passed to a peak clipper consisting of reverse-
biased diodes D5 and D6 which are connected in
opposite polarity between signal and ground. Oper-
ation is the same as in the D1, D2 peak clipper.

The two clipped output signals, waveiorms B
and E. are applied to opposite ends oi balance
polcntiometCr R6. If the rotor of this potenti-
ometer is adjusted to receive signals of equal am-
plitude, the composite signal appearing as the
audio output then looks like waveform F. Note
that this signal contains far less power than the
original input waveiorm, and even less power than
a peak-clipped waveform.

The result is that, regardless of how great the
noise is compared with the desired signal, any
noise pulse that exceeds the blanking level will
not only be greatly reduced, but will in fact have
an audio power less than that of the desired sig-
nal. Thus the noise can hardly be heard.

(D3,D4)

(D5,D6)

BALANCEZ
(R6)2

o
c
—o
=]
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N P pafeq RS,

T R3

Fig. 2. In layout
used by the author,
much of the circuit
is part of the au-
dio  amplifier. If
a separate amplifier
module is used, the
blanker assembly is
made smaller. Ar-
rangement of com-
ponents is not cri-
tical. The four
batteries are for
the noise blanker
only. The amplifi-
er requires a sep-
arate battery or a
power-supply  unit.

s,
0, ..,:', Powys
U

Connections to the circuit are made
through a six-terminal barrier strip.

R6 is adjusted, it will remain correct for
a long period of time unless components
age or are replaced.

Operation. Tune in a signal, set the ex-
ternal audio amplifier gain for a comfort-
able listening level, and advance the re-

ing on the effectiveness of the receiver
a.g.c. system. If the receiver volume
control is set too low, the noise blanker
will not be as effective as desired; if the
receiver audio control is too high, the de-
sired audio will be distorted.

The noise blanker does not begin to
work until the amplitude of the impulse
noise is greater than that of the signal;
it works best when the noise amplitude
is several times that of the signal. There-
fore, it is important that the noise pulse
not be limited or suppressed by the re-
ceiver. In some cases, turning off the re-
ceiver a.g.c. may improve the noise sup-
pression characteristics of the system.

The noise blanker has been used very
successfully with a mobile SW receiver
in an automobile having no ignition-noise
suppression. In this case, reception with-

3.20 R " Fig. 3. The noise blanker connects
RECEIVER [SPKR at‘z?r’ei%a ouTPUT ‘AJ&'P between the receiver loudspeaker
OUTPUI . g output and external audio amplifier.

ceiver volume control until some audio
distortion is noticed. At this point, back
off the receiver volume control slightly
until the audio is clear. This means that
the noise blanker is operating properly;
the receiver volume control is now the
blanking-level control, and the audio out-
put level is controlled by the gain control
on the Noise Blanker amplifier.

When you tune in very weak or very
strong signals, the receiver volume con-
trol may need to be readjusted, depend-
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out the blanker was nearly impossible un-
less the signal was exceptionally strong.
With the blanker, even the weakest sig-
nals are not bothered by the ignition
noise.

Batteries B1 through B} will last ap-
proximately as long as their shelf life
since the current drawn by the reverse-
biased diodes is only a few micro-am-
peres. Fresh batteries will last about a
year before showing signs of leakage—an
indication that they must be replaced.—{30-
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POPULAR ELECTRONICS LOOKS AT THE $300-$1200 CLASS
AND FINDS SOME INTERESTING SURPRISES

BY OLIVER P. FERRELL

HORT-WAVE LISTENING is one of
the oldest forms of electronic ex-
perimentation. Although some people
think that SWL'ing has seen its heyday,
they are unaware of the growing im-
portance attached to SWL'ing by scores
of foreign countries. To the non-SWL,
communism is remote and detached; but
to the SWL, it is an ideology that is
preached, practiced, and proclaimed each
and every minute—from Havana to Tash-
kent and from Berlin to Peking.
Although Americans have little reason
to believe that they are fed ‘“‘prepared”
news, there is a positive resurgence in
SWL'ing among people who want to be
informed. Obviously, some of the infor-
mation broadcast on short waves is
strictly propaganda, but the intensity of
feeling and the magnitude of the under-
current frequently tells more than words
alone.

In the photo above the receivers (reading from
left to right, top and beottom) are: SW-4A. SS-1BS.
SB-310. R-530. R-4B, and HQ-225,

October, 1968

The quality of short-wave program-
ming has improved vastly in the past
few years; today the technique of delug-
ing the listener with diatribe is largely
reserved for Radio Peking. Almost all
of the programs of the communist-bloc
broadcasters have entertainment and cul-
tural and informative value. Listeners’
contests abound and only a few broad-
casters don’t publish program guides or
encourage letters from listeners.

Of course, listening to the friendly
and not-so-friendly broadcasters outside
the communist bloc has its own rewards
and fascination. While Radio Australia
discusses the serious implications in
Southeast Asia, Radio RSA justifies apar-
theid, and the Voice of Nigeria, the sup-
pression of Biafra. For the SWL the
events of the day are not words con a
printed page.

Getting on Frequency. When short-wave
broadcasters were fewer and schedules
more haphazard, the necessity for the
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CAPSULE CIRCUIT INFO

R.L. Drake SW-4A: A hybrid (6 tubes, 7 tran-
sistors, 8 diodes) dual-conversion 11-band su-
perhet tuning a mix of long wave (150-500
kHz), AM broadcast (450-1550 kHz), and inter-
national short-wave broadcasting bands (49,
41, 31, 25, 19, 16, 13, and 12 meters) in
500-kHz wide crystal-controlled segments.
Fixed 5-kHz wide selectivity. No built-in cali
brator. noise limiter, blanker, or provision for
SSB/CW reception. Manual fine adjustment for
dial calibration. $289.00.

R.L. Drake R-4B: Big brother of the SW-4A,
the R-4B is basically a 6-band ham receiver
with provision to tune 10 additional 500-kHz
wide segments between 1.5 and 30.0 MHz.
(These could be the 120, 90, 60, 49, 31, 25,
19, 16, 13, and 12 meter bands.) Dual-con-
version, the hybrid (10 tubes, 10 transistors, 2
IC's, 17 diodes) R-4B features a tunable pass-
band filter with four selectivity positions (4.8,
2.4, 1.2, and 0.4 kHz). Built-in 25-kHz cali-
brator and noise blanking. Buiit-in tunable
"‘notch’ filter useful for attenuating interfering
heterodynes. Tunable BFO for SSB and CW
reception. Manual fine adjustment for dial
calibration. $430.00.

Galaxy R-530: All solid-state (52 transistors,
31 diodes) dual-conversion superhet with 59
tuning ranges each 500-kHz wide (0.5-30.5
MHz, inclusive). Unusual front-end design fea-
tures first mixer fed by *phase-lock’ oscilla-
tors. Operator manually presets desired 500-
kHz tuning segment. Indicator tells when os-
cillators are locked and dial calibration is ac-
curate. Three selectivity options (6.0, 2.1,
and 0.5 kHz). Built-in 50-kHz calibrator. Re-
ception of SSB and CW signals, crystal-
controlled and variable BFO, respectively.
Built-in noise blanking adjusted for SSB
and CW. Adjustable attenuator in r.f. stage
for preventing signal overload. Manual
fine adjustment for dial calibration.
$695.00.

Hammarlund HQ-225: All solid-state (26 tran-
sistors, 15 diodes) dual-conversion superhet
tuning 24 segments 200 kHz wide in the spec-
trum 3.4-30.0 MHz. Very similar to ham-band
receiver HQ-215, but tuning 60, 49, 41, 31,
25, 19, 16, 13, and 12-meter bands. Built-in
100-kHz calibrator and self-adjusting noise
limiter. Three selectivity options (6.0, 2.1, and
0.5 kHz). Reception of SSB and CW signals,
crystal-controlled and variable BFO, respec-
tively. Built-in tunable ‘‘notch’ filter for hetero
dyne reduction. Manual fine adjustment for
dial calibration. $569.50.

Heathkit SB-310: A dual-conversion superhet
(all tubes) with 9 tuning ranges each 500-kHz
wide. As purchased, the SB-310 tunes 75, 49
(5.7-6.2 MHz as opposed to 6.0-6.5 MHz in all
other receivers mentioned here), 41/40, 31,
25, 20 (ham), 19, 16, and 11 (CB) meter
bands. Three selectivity options (5.0, 2.1, or
0.4 kHz). Built-in 100-kHz calibrator. No noise
limiting or blanking. Reception of SSB and CW
signals, crystal-controlled and variable BFO,
respectively. $249.00 (kit only). (Kit to sub-
stitute 13-meter band for CB also available
trom manutacturer.)

Squires-Sanders $S-1BS: Dual-conversion super-
het (all tubes) custom-made and primarily
designed for international and regional short-
wave broadcast reception. Tunes 9 bands (75,
49, 41, 31, 25, 19, 16, 13, and 12 meters in
500-kHz wide segments), plus fixed tuned to
10.0 MHz WWV. Features unusual front-end
circuit to attain freedom from cross-modula-
tion and overload from nearby transmitters.
Built-in three-position selectivity (8.0, 5.0, and
2.5 kHz). Built-in 100-kHz calibrator. Recep-
tion of SSB and CW signals, crystal-controlled
and variable BFO, respectively. Built-in noise
limiter for SSB and CW only. Noise silencer
(outboard) optional, cost extra. Motor drive on
tuning dial for fast frequency change. Digital-
counter frequency readout—not adjustable.
$1225.00.

SWL to have an accurately calibrated
receiver was minimal. But. as interna-
tional broadcasters doubled. redoubled
and tripled the number of watts pumped
into the ionosphere. and as the number
of stations quadrupled, receiver require-
ments began to change. Selectivity is
now as important as—or more a ne-
cessity than-—sensitivity. Calibration
knowing either the frequency on the re-
ceiver dial, or tuning to the frequency an-
nounced in the broadcaster’s schedule—
is rapidly becoming of paramount im-
portance.

For years, SWL’s have struggled with
non-SWL bandspread dials, or out of
sheer desperation have prepared graph
calibrations to match arbitrary band-
spread dial markings. Radio amateurs
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have always been fortunate in having
receivers more or less accurately cali-
brated to the five major ham bands. And
in the early 1960’s when a receiver manu-
facturer introduced a combination ham
SWL flipover, calibrated bandspread dial,
it unfortunately was equally disliked by
both hams and SWL's.

Accurate dial calibration is of little
advantage if it is not augmented by sta-
bility. The best proven way of achieving
this objective is through the use of a
crystal-controlled oscillator. Thus, by its
very nature, a good, rock-stable, accu-
rately calibrated receiver—for either ham
or SWL—must be dual conversion; one
of the two mixing oscillators must be
crystal controlled. Of course, attaining
stability by this method also means that
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Squires-Sanders 1BS receiver has the eight main
international broadcast bands calibrated on a
slide rule dial. Figures visible in window are
on digital rotary wheels and denote kilohertz.
Three position selectivity control is zlso seen.
This custom-made receiver is used by the VOA.

ELLCTITY

te  asc Hammarlund HQ-225 dial scale is printed
on the edge of a large rotating wheel. Re-
ceiver tunes in 200-kHz segments. Knob
to left of the scale is adjustment for
positioning the hairline. Knob to the
right is a dimmer control for dial lamps.
Both HQ-225 and SS-IBS have smooth
dia) mechanisms and fingertip control.

Using Heathkit SB-310 (left) the operator would
read hundreds in top window and single kilohertz
increments below. A full report on this kit was
in the April 1968 issue of POPULAR ELECTRONICS.

Two-speed dial knob is featured in brand-new Drake SW-4A and R-4B has two separate ad-
Galaxy R-530. Skirt of knob reads in one kilo- justments for setting dial accuracy. Hair-
hertz increments. Hairline may be shifted back line can be moved by button in upper right.
and forth for adjusting dial calibration. The Skirt of tuning knob may be slipped so that
slide-rule dial above reads 0-500 or 500-1000. 0-25 scale agrees with hairline and pointer.
October, 1968 55
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some limit must be set for the range of
the tunable oscillator—since it is the
dial of the tunable oscillator that will be
linearly calibrated. In the receivers dis-
cussed in this article, the tunable limit is
either 200 or 500 kHz. Thus, tuning ranges
in “dream’ receivers are sharply seg-
mented and not 3 or 4 continuous bands
as in receivers selling for under $150.

How They Do It. The simplest and most
direct approach to combining calibration
accuracy, stability, and selectivity is seen
in the Heathkit SB-310. The circuit in
this receiver includes a crystal-controlled
(9 selections) first oscillator and a
carefully fabricated “Linear Master Os-
cillator” (LMO) as the 500-kHz cali-
brated second oscillator. The principal
i.f. is 3.395 kHz and selectivity is a func-
tion of crystal filters. The nominal AM
bandwidth is 5 kHz at —6 dB and 15
kHz at —60 dB. In tests, the SB-310
dial calibration was within = 1.0 kHz.

The Drake SW-4A also employs a sim-
ple circuit, but with an entirely different
approach. The fixed-frequency second os-
cillator is made crystal-controlled and
the first oscillator frequency is the dif-
ference between another crystal stage
(11 selections) and a tunable 500-kHz
wide VFO. Selectivity is controlled by a
crystal lattice between the two mixer
stages and the two 455-kHz i.f. stages.
Nominal bandwidth is 5 kHz at —6 dB
and 16 kHz at —60 dB. Dial calibration
of the SW-4A under test was better than
+ 1.5 kHz.

The essential differences between the
SW-4A and Drake R-4B are reflected in
the number of crystal selections (16)
and the special second i.f. of 50 kHz. In-
corporated in the 50-kHz i.f. is a notch
filter and a passband tuner of four high-Q
LC circuits. Although this tuner and fil-
ter combination is basic to SSB recep-
tion, the SWL can make good use of
them to “move out from under” interfer-
ing heterodynes in the international
broadcast bands. Nominal AM selectivi-
ty on the R-4B is 4.8 kHz at —6 dB and
20 kHz at —60 dB, but the SWL may
find the sharper 2.4 kHz at —6 dB (8.2
kHz at —60 dB) more advantageous. Dial
calibration of the R-4B was better than
=+ 1.5 kHz.

The straightforward design of the
SB-310 is refined in the new Hammar-
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SJund HQ-225. Up to twenty-four crystals

may be switched into the first oscillator
circuit. The tunable second oscillator
covers only 200 kHz, thus breaking the
frequency spectrum into more segments
and spreading the linear tuning scale
over a considerable span. The second i.f.
is 455 kHz and selectivity is controlled
by Collins mechanical filters. The nomi-
nal AM selectivity is 6 kHz at —6 dB
and about 13 kHz at —60 dB. Built into
the HQ-225 is an “inverted” Q-multiplier
which provides a tunable notch (40 dB
deep) across the 455-kHz i.f. Dial cali-
bration on the HQ-225 receiver that was
tested by PopULAR ELECTRONICS was
within * 0.5 kHz.

If you took all of the essential in-
gredients in the SB-310 and HQ-225 and
refined them to the Nth detail, you would
probably come up with the Squires-San-
ders IBS. Ten crystals set the frequen-
cy of the first oscillator while the sec-
ond oscillator is a remarkably accurate
and stable “Variable Local Oscillator”
(VLO). Both mixers use the special
7360 beam deflection tube in balance out-
put circuits. The second i.f. is at 1.0 MHz
and selectivity is controlled by a multiple
section 2.5-kHz crystal bandpass filter.
A combination of high Q i.f. transform-
ers and switch-seleéctable “bottom induc-
tance” add the 5.0 and 8.0 kHz band-
widths. The nominal 5 kHz bandwidth is
at —6dB and about 25 kHz at —60 dB;
however on the sharper 2.5 kHz position,
the —60 dB width is only 5.0 kHz. Dial
calibration of the IBS was better than =
0.2 kHz.

Something New Has Been Added. In each
of the five receivers discussed above, the
number of tuning ranges was limited by
the number of crystals that could be
switched into the first oscillator circuit.
A method of avoiding this difficulty has
been known for several years, but until
the introduction of the Galaxy R-530,
these receivers were both complex and
very expensive. While the R-530 is far
from uncomplicated, it does make use of
a first oscillator circuit that provides 59
tuning ranges each 500-kHz wide. Cali-
bration and stability of this first oscil-
lator are achieved by beating two crys-
tals and purposely generating a large
number of difference-frequency harmon-
ics. These harmonics (Galaxy calls this

POPULAR ELECTRONICS
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One rzvolution of S5-18S dial tunes 10 kHz. Rapic
irequency shifting possioE with motor dr ve. Bu:
tc1 on right goes up trequencw, left tittar dowr.

Cortrols on SW-4A are few and far batwesn.
Elavan tuning ranges are identified by dbots
anc bars in warious cclors. The SW-1A wes
tie only ome of group with a tone Zont-cl.

Drate R-4B (left) s a ham band receiver.
witk Jrevision to tune 10 additional 500
kHz segments. Band identification appears
in peek-a-boo window as switch labelled
XTALS is rotated. Put switch is NORM posi-
tion and R-4B reverts to ham receiver.

Galaxy R-530 uses ‘‘phase lock’ principle
to set 59 separate tuning bands each 500
kHz wide. The R-530 is the only all-band
SWL receiver reported on in this article.

- ——— e = = =

Hammarlund HQ-225 has busy-looking bandswitch
because it tunes 200-kHz segments to provide extra
bandspread. Control REJECTION kills heterodynes.

October, 1968
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THERE ARE OTHERS

This article was written to emphasize the trend
toward specialized SWL receivers. Similar
products are offered by other manufacturers.
The National HRO-500 (see POPULAR ELECTRON-
ics, August, 1965) and the two Collins re-
ceivers (51S-1 and 75S-3C) are particularly
good examples.

A wide variety of medium-priced communica-
tions receivers is available to the SWL from
Allied Radio, Hallicrafters, Lafayette Electron-
ics, and Radio Shack.

a “Spectrum Generator’’) are used to es-
tablish accurately the true frequency of
a tunable oscillator that is really the
first oscillator. The principle of finding
the right harmonic is called “phase lock.”

Once the first oscillator frequency has
been chosen, the remainder of the R-530
circuit is largely straightforward. The
second oscillator is tunable and the i.f.
is at 9.0 MHz. Selectivity is a function
of crystal lattice filters with the nominal
AM filter 5 kHz at —6 dB. Dial calibra-
tion on the R-530 tested was about +
1.0 kHz on most bands.

Likes and Dislikes. For various periods
of time, ranging from a few days to
several months, each receiver discussed
in this article was put through its paces.
Our logs show the reception of 78 coun-
tries on the international broadcasting
bands between April 1 and July 30. Here
are a few subjective opinions about this
equipment.

Liked: The slide-rule dial scale of the
SS-IBS—the one receiver truly calibrat-
ed for the SWL. Liked: Soft lighting and
ease of handling of the SW-4A-—sim-
plicity personified. Disliked: Lack of pre-
selector band identification on the SB-310.
Disliked: Stiff dial mechanism of the
R-530—although this may have been due
to the “newness” of the receiver tested.
Liked: S-meter honesty of the SS-IBS,
SW-4A, an R-4B. Disliked: Touchy pre-
selector tuning on HQ-225——could have
used a vernier drive here. Liked: Ease
of tuning in SSB on SS-IBS—smoothest
receiver of all. Liked: HQ-225 where re-
ceiving antenna was disconnected when
tuning for crystal calibrator harmonics.
Liked: All receivers with headphone jack
on front panel-—although R-4B recently
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moved this jack to side of receiver, user
can rewire it to front panel. Liked:
Notch and pass-band controls on R-4B-
just great when you have two signals
only 5 kHz apart. Disliked: Total ab-
sence of noise limiting or blanking on
SW-4A and SB-310-—a great shame since
not every listener has an electrically
quiet receiving location.

Disliked: Outboard noise silencer (op-
tional, cost extra) for SS-IBS—cranky.
Liked: Modern functional styling of
HQ-225—a very attractive piece of equip-
ment. Liked: All band coverage of R-530
—gives the SWL a chance to tune some-
thing other than broadcasters. Disliked:
Low frequency coverage of SW-4A—ap-
pears to lack the signal punch expected
for a receiver of this capability. Liked:
Instant warm-up of R-530 and HQ-225—
a by-product of use of solid-state units.
Liked: Tuning the ham bands on the
R-530. R-4B, and SB-310.

Disliked: Tuning knob on HQ-225—
definitely needs fluted edges. Liked: AM
broadcast-band coverage of the R-530
and SW-4A. Liked: Sharp, clean voice
quality of SB-310 audio—great on ham
bands. Liked: Tuning knobs sufliciently
free to be spun with a fingertip (HQ-225
and SS-IBS). Disliked: Peek-a-boo win-
dow for band identification on R-4B.
Liked: Motor drive on SS-IBS tuning
dial—a luxury, but proved itself handy.
Liked: All receivers with main tuning
dial to the right and preselector dial to
the left—especially for right-handed peo-
ple. Disliked: Complete lack of band
identification on bandswitch of SS-IBS.

The Next Generation. Not too much is
missing from this combination of SWL
receivers that they shouldn’'t fail to
please the earnest DX’er, or even the
casual listener. However, selectivity
should be wider than 2.5 or 2.1 kHz—
but not as wide as 5 or 6 kHz. To the
author, a compromise selectivity of 3.5
or 4.0 kHz would be welcomed-—or, if
and when the technology permits, a truly
variable selectivity function permitting
the operator to vary selectivity continu-
ously to suit the frequency and the in-
terference.

Also, since most SWL's use two or
three antennas, a front-panel selector
switch for antenna changeover would be
a very worthwhile addition. 30+
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SPEAKER SYSTEM

Build something new in hi-fi—a passive radiator that provides

F YOU'VE BEEN PLANNING to build
a compact speaker system but can’t
decide between using a bass reflex or a
sealed enclosure, why not build a sealed
reflex? By adding an extra ‘speaker
cone’ to your enclosure, you can obtain
increased bass performance without
using ducts or ports.

Experiments to add ‘“free” bass per-
formance have been going on for more
than 15 years in projects ealled by such
names as ‘‘drone cone,” ‘“‘auxiliary bass
radiator,” and ‘passive radiator.” The
common denominator of each of these
projects has been the addition of a freely
suspended speaker cone (speaker minus
its magnet assembly and voice coil) to a
sealed enclosure. Some of the results ob-
tained from these experiments have giv-

October, 1968

better bass, dynamics, and efficiency
BY DAVID B. WEEMS

en rise to the sealed-reflex speaker sys-
tem described here. The system consists
of a full-range 8” loudspeaker and a com-
plementary cone which the manufactur-
er, James B. Lansing, terms a ‘‘passive
radiator.”

About the System. The sealed reflex of-
fers several advantages over the conven-
tional compact speaker system. Notice-
ably improved bass response is possible
in the sealed enclosure with the use of a
passive radiator. While an ordinary bass
reflex will provide approximately the
same results, there are a few differences.

The air in the port of a bass-reflex
system does not necessarily move in
phase with the movement of the speaker
cone at all frequencies nor even at all
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The PR8 (right) is nothing more than heavy speaker cone without
voice coil and magnet. Cone is tuned by adding circular weights.

points across the port. The passive ra-
diator, on the other hand, maintains an
in-phase movement of air over its entire
surface and throughout its effective
range. Thus the possibility of unwanted
mid-range reflections through an open
port is eliminated. Proponents of the
sealed-reflex system claim that it gives a
“warmer’”’ tonal quality to the sound than
does the bass-reflex system.

Any cone mounted inside a sealed en-
closure produces extra bass at some fre-
quencies, but its range and freedom from
distortion are determined by the mass
and suspension of the cone. The suspen-
sion must be linear and compliant be-
cause the passive radiator, having no
electromagnetic control, moves much
farther than a driven speaker’s cone. The
JBL passive radiator, Model PRS8, used
in this system, was designed for free
movement and is tunable to various en-

closure sizes by a change in its mass.
When used with the JBL Model LEST
complementary 8” loudspeaker it is pos-
sible to obtain low-distortion wide-range
response with greater efficiency and dy-
namic range than with the usual com-
pact speaker system.

Construction. The enclosure for the
passive radiator system features unitized
construction; each wall of the enclosure
is permanently bonded and sealed to the
other walls. This procedure is possible
because the speakers are front mounting.
The hardware (T-nuts and machine
screws) for the speakers is supplied.

To achieve a clean professional appear-
ance when assembling the enclosure,
bevel the mating edges of the top, bot-
tom, and two side plates at a 45° angle.
Leave the front and rear edges of these
plates square. If you have no facilities in
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your workshop for making the beveled
edges, be sure to adjust the sizes of the
plates used so that the enclosure has
the same inside dimensions called out in
Fig. 1.

After cutting the lumber to size, pre-
pare the speaker mounting board as fol-
lows. First cut the two 7”-diameter
speaker holes. Then drill '%s” guide
holes every 4” apart and 8” in from
the edges of the mounting board. Tem-
porarily set the speakers into the holes
from the front of the board and mark
the location of the mounting holes. Re-
move the speakers.

Now, carefully drill the mounting
holes at 90° angles to the surface of the
board (if you have a drill press, use it)
with a "42” or %" drill. Install the T-nuts
by driving them into the holes from the
inside surface of the board.

Replace the speakers into their respec-
tive holes, and temporarily screw in the
machine screws to check for proper fit.
Finally, remove the hardware and speak-
ers and set the speakers aside in a safe
place. When handling the speakers, be
careful not to touch the cones or alumi-
num domes.

Prepare the rear plate by drilling 4"
guide holes every 4” around the edges,
recessing them 7.” in from the edges
as done with the speaker mounting
board. Drill two small holes near the
center of this plate, and insert two tight-
fitting bolts to serve as terminals for con-
nection to the speaker. Code the bolts by

BILL OF MATERIALS

I—James B. Lansing AModel LEST 8”7 loud-
speaker* _
1- James B. Lansing Model PRS 8" passive

radiator*

314" x 1134” x 34" picces of interior-grade
plywood for sides _ ) .
2-2023," x 1134” x 34" picces of interior-grade
plywood for top and bottom plaies
327 x 114" x 33" picces of interior-grade ply-
iwood for speaker monnting board and rear plate
214" x 114" 4" piece of plywood for
mask; sce lext
22" v 347 x 34" picces of pine for side cleats
4-—934" " x 34”7 picces of pine for top and
bottom cleals )
4-—834” x 33" x 34" picces of pinc for corner
blocks
Misc. " wide trim cut to size; 6-doz. #8 flat-
head wood screws; glue; fiberglass wool,; carpet
tacks; grille cloth; two-conductor cable; stain;

cle.

+James B. Lansing loudspeaker and passive radia-
tor are available from wmost well-stocked hi-fi
centers or can be ordered through franchised
JBL retailers.

October, 1968

using one brass and one steel bolt, or by
some other method so that you can iden-
tify the polarity of the speaker. Connect
a 24” length of twin-lead cable to the
screws.

Next, cut the cleats and corner blocks
to size, and drill '%” holes, along their
center lines, in one direction every 4”
apart. Set the cleats aside, and drill the
same size holes through the corner blocks
in the other direction every 4” apart;
alternate these new holes with those al-
ready drilled. (The !'%,” guide holes
should be used only in a e¢onstruction
member thaf holds the head of the screw.
Use *u4” or '3” guide holes for the part
receiving the threads. Also, ccuntersink
all '':,” holes to provide a flush surface
over the screw heads.)

The quickest and most efficient way to
obtain a good seal is to use glne liberally
between all surfaces to be joined. There-
fore, glue and screw the long cleats to
the long sides, leaving a margin of %”

Fig. 2. Corner blocks, drilled in two directions,
must be used to anchor sides to top and bottom.

61

WWW amerazanadieohietary com


www.americanradiohistory.com

“He’s a good worker.
I'd promote him
right now if he had
more education
in electronics.”

Could they be talking about you?

You'll miss a lot of opportunities if you try to get along
in the electronics industry without an advanced edu-
cation. Many doors will be closed to you, and no
amount of hard work will open them.

But you can build a rewarding career if you supple-
ment your experience with specialized knowledge of
one of the key areas of electronics. As a specialist,
you will enjoy security, excellent pay, and the kind of
future you want for yourself and your family.

Going back to school isn't easy for a man with a
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full-time job and family obligations. But CREI Home
Study Programs make it possible for you to get the
additional education you need without attending
classes. You study at home, at your own pace, on
your own schedule. You study with the assurance that
what you learn can be applied to the job immediately.

CRE| Programs cover all important areas of elec-
tronics including communications, radar and sonar,
even missile and spacecraft guidance. You're sure to
find a program that fits your career objectives.

POPULAR ELECTRONICS
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CREI, Home Study Division
McGraw-Hill Book Company
Dept. 1210G, 3224 Sixteenth Street, N.W.
Washington, D.C. 20010
Please send me FREE book describing CREI Programs. 1
am employed in electronics and have a high school education.

NAME AGE.

A
! t

! i

| {

| {

| I

: |
You're eligible for a CREI Program if you work in elec- : :
tronics and have a high school education. Our FREE | ABCRESS |
| |

| t

| )

| I

| |

i )

I i

L }

book gives complete information. Airmail postpaid card CiTY STATE ZIP CODE.
for your copy. lf card is detached, use coupon at right
crwrite. CREI, Dept. 1210G, 3224 16th St., N.W., Wash-
ington, D.C. 20010. W\

EMPLOYED BY.

TYPE OF PRESENT WORK. O G.l.BILL

| am interested in O Electronic Engineering Technology
] Space Electronics O Nuclear Engineering Technology
O Industrial Electronics for Automation
O Computer Systems Technology

Fovnded 1927

APPROVED FOR TRAINING UNDER NEW G.I. BILL

Accredued Member of ihe Notional Home Study Councit
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Fig. 3. Two screws, inserted through rear of

enclosure, serve as electrical connections.

at the rear and 1%” at the front. Do
the same with the corner blocks.

Set up a long side and either the top
or bottom plate with the beveled edges
matching. Mark the points where the
screws from the corner block will enter
the top or bottom plate. Drill the small
guide holes about %” deep at these lo-
cations. Glue and screw the two pieces
together (see Fig. 2), and repeat this
process until both sides and top and bot-
tom are assembled.

Now glue and screw the 9%” cleats
to the top and bottom plates. These cleats
must fit snugly between the longer cleats
to prevent air leaks when the enclosure
is fully assembled. Glue and screw the
rear plate in place as shown in Fig. 3.

1

PASSIVE RADIATOR TUNING TABLE

0.75-1.0 cu. ft. use two discs
1.0-1.5cu. ft. use one disc
1.5.2.0 cu. ft. use no discs

66

Line the top, bottom, sides and rear
wall of the enclosure with a 2”-thick
layer of acoustical fiberglass. Glue and
screw the speaker mounting board to the
front of the enclosure. This board should
be recessed from the front edges of the
enclosure by approximately %” at this
time.

Cut four pieces of %”-wide wood trim
to size, and frame the front edges of the
enclosure; use glue to hold the trim in
place. Sand and stain all outer surfaces—
except speaker mounting board. If you
use wider trim, it should be secured as
the final step in assembly when the grille
cloth is in place.

Before mounting the passive radiator,
remove the screw that anchors the discs
at the rear of the radiator. Remove one
of the discs. Then reassemble one disc,
the large washer, the small lock washer,
and the screw in proper sequence, and
tighten the screw back in place—but
don’t over tighten. The passive radiator
is now tuned to the enclosure.

Connect the speaker cable to the speak-
er, taking care to note polarity. Mount
the passive radiator and speaker in their
respective holes as shown in Fig. 4. You
will notice that the edges of the speakers
protrude about %” in front of the speak-
er mounting board. For this reason it is
necessary to fabricate a mask from
1,”-thick plywood, following the dimen-
sions provided in Fig. 1. This mask
should be slightly smaller than the
speaker mounting board—how much
smaller will be determined by the thick-
ness of the grille cloth.

Drive several %” carpet tacks through
the front of the mask. Set the side of
the mask with the tack heads showing
over the grille cloth, fold the edges of
the grille cloth over the edges of the
mask, and staple. Set the mask over the
speakers, pushing the tacks into the
speaker mounting board to anchor it sol-
idly. If you are using larger than 3;”-
wide trim, now is the time to glue it in
place.

Conclusion. 'T%s enclosure offers a good
compromise between space and perfor-
mance requirements. The LEST/PRS
combination can be used in any enclosure
from less than one cubic foot to two
cubic feet in volume. According to JBL,
a two-cubic-foot passive radiator system
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HOW DOES IT SOUND?

This s probably the most expensive hi-fi
speaker-system construction project published
in POPULAR ELECTRONICS. The author and his
colleagues all report that the sound from the
JBL LE8T-PR8 combination is ‘“‘pleasing.”” The
bass may be less heavy than in certain other
compact systems (selling at about the same
price this system costs to build), but it seems
natural. Transient response is particularly good
and there is little doubt this system has the
‘‘edge’” in dynamic range. in fact, this combi-
nation is thought to be more lively than a
well-known system selling for $25 more than
construction costs. There is a feeling of
“warmth” of tone in the sound—especially
in the reproduction of the lower string notes.

Fig. 4. T-nuts and machine
screws are provided to fa-
cilitate passive radiator
and loudspeaker mounting.
Note that the LE8T and PR8
are designed for mounting
through the front of the
speaker mounting bcard.

will equal the performance of a four- or
five-cubic-foot bass reflex system. If you
wish to use a different size enclosure.
tune the passive radiator according to
the table shown on page 66.

Although the tuning specifications
specified are those recommended by JBL.
you can vary them to match your own
tastes. You might also want to experi-
ment with more or less fiberglass pad-
ding. When you obtain the quality of
sound you want, you're in business. The
sealed reflex system will handle up to 20
watts of power but it is efficient and
may be used with a low-power amplifier.

30—
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PROFESSIONAL SOUND CALCULATOR

The Jensen Sound Products ‘“Professional
Sound Calculator I” shown in the photo at
right can make short work of problem solv-
ing when you are designing loudspeaker sys-
tem installations. The sliderule calculator
converts sound pressure in dynes/sq cm to
sound pressure level (SPL) in dB and com-
putes SPL, distance, or power input to
loudspeakers for known conditions. “Range
Expander” and ‘“‘Summation” tables show
SPL changes for large distance and power
ratios, and total SPL for two known signal
levels, respectively. Detailed procedures on
the front and back of the 714”-long calcu-
lator describe how typical computations are
performed. Precision in the results obtained

from the sound calculator are more than
adequate for most problems encountered. To
obtain the calculator and instructions de-
scribing how to use it, send $1 to Jensen
Manufacturing Division, Muter Company,
5655 West 73 St., Chicago, Ill. 60638.
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