CB STUNTS THAT YOU SHOULDN'T KNOW

28 » R
B actrasiag [E)
LHEIECTIONICS k=

PROJECTS &
GADGETS . MopX

Build the simplest
F OR THE o'_ electronic clock
/ HOBBYIST | S 19 ftor hobyists

ever designed
&
g | LS
o0~p :
1
1 /£

o 12 Oligoit BURGESS
Basie control module

.»
\_ “\“L i |
for Burglar/Fire A
alarm systems
customized for your

home. > Y7

’.

e -

Power up those
antique radios
from our
authentic
battery

Play sweet music
in remote rooms

i ‘ ; 1 :-.' . ' "l_‘"%‘a : e -9 ‘;ﬁ N - that

| bs £ , 4 R e NG 3

[ ' A . i | Pk into the
MICRO- — Ul ol o
COMPUTERS =\ TAH s =

The KIM-1 is an

excellent beginners
computer for learning theory
and playing exciting games.

Projection TV, Hump mounting
CB Rigs, Heath speaker kit, DXing
Columbia & Venezuela, and lots more!
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What would & sccond job mean to you? A few
grubby dollars and a life that’s an endless grind.

You'll hardly ever see your family. You won’t have
time for friends or fun. Your wife will wonder what hap-
pened to the husband she used to have. You'll spend your days
oft sleeping.

[t just isn’t worth it. And it doesn’t have to be that
way. Millions of men make a good living with one job. Mil-
lions of men actually like their jobs, because the job pays well,
challenges them, and has a good future.

These are men who Lave had training. And now, so
can vou. That's where we come in. We're ICS, International
Correspondence Schools. We specialize in training men and
women for skilled careers.

And while we can’t guarantee you a job—no school
cando that—ICS can give you the first-rate training you need,
especiallv if you're interested in one of the growing carecrs
where ICS concentrates its training.

AN IDEAL WAY TO LEARN

It’s not all fun and games. But you can do it in your
own home. Without the hassle of a classroom. Without miss-
ing a paycheck. You get the texts and equipment it takes, and
all the help vou need. If you want to talk to an instructor, you
can call ICS from anywhere in the continental United States
and Canada, using our toli-free Dial-a-Question® service.

(1f card is mussing, write 1CS, Scranton. Pa. 18515)
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Since 1890, millions of men and women around the
ve turned to ICS for career training.

More than 70 of America’s largest 100 corporations
use ICS training for their own employees.

And the ICS Center for Degree Studies is authorized
by the Pennsylvania Department of Education to grant the
Associate in Specialized Business degree in Accounting and
Business Management, and the Associate in Specialized Tech-
nology degree in Civil, Mechanical, Electrical, and Chemical
Engineering Technologies.

Thesedegree programs are not mere stepping-stones
to higher education nor are they primarily intended for trans-
fer toward more advanced degrees. They are practical, carcer-
oriented programsdesigned to help youreach your objectives
without further academic training.

FREE DEMONSTRATION LESSON

No one can promise success, but if vou want more —
more money, more security, more day-to-day satisfaction and
more future —our free Career Booklet and frec Demonstra-
tion Lesson can help you get started in the right direction.
Just check the box next to the field that interests you most
anc mail the postpaid card today. There’s no obligation.

Remember, it’s your life. You might as well make

the most of it. I':s

International Correspondence Schools
Scranton, Pa. 18515
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SPECIAL FEATURE
TV Sets of the Future—projection TV for your home is here

YOU BUILD IT

CB Battery Charger Saves $$$—recharge Nicad celis for air-time on pennies a day
Mod-X—simplest digital clock you can build

Foil Your Local Burglar—build B/ F Brain tor burglar and fire alarm

THE WIDE WORLD OF CB RADIO

Kathi Rides a Mile for a Kamel—she shows how to install on car hump for CB super-
safety

Things You Never Knew About CB Radio—and that you probably shouldn't

CB New Products—new CB sets and accessories that will keep you 10-4ing

CB New Products—more goodies for Good Buddies

Kathi's CB Carousel—all about powermikes

CB Whine—eliminate that interference for better CB reception

PATHS TO BETTER SOUND

It's a Cookie Jarl—compact speaker system you build in glass
Put Your Cassette on Wheels—use car speakers for low-cost installation

THE WORLD OF WIRELESS

Power Antique Radios from an AC "Battery"—build modern B and A batteries with
Jim Fred

Antique Radio Corner—news of collectors, meetings and some headphone help

SHORTWAVE LISTENING

DX Central Reporting—Don Jensen's regular column on getting the most out of the ether
DXing Colombia and Venezuela—another Stanbury guide—Latin American DX on 49
and 60 meters

CONSUMER INFO FROM OUR LAB

e/e Assembles the Heath AS-1344 2-Way Column Speaker Kil
e/e Checks Out the—B&K 2040 CB Servicemaster

OUR REGULAR DEPARTMENTS

Hey, Look Me Over—new electronic products

Bookmark—by Bookworm

Newscan—what's happening in electronics

Ask Hank, He Knows—Hank's usual, with a correction for AC Tester constructors
Computer Readout—playing games with the KIM-1 microcomputer

Reader Service Coupons

Basic Course—how (o use oscilloscopes
Literature Library
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The 40-channel Cobra 29XLR. From
the sleek brushed chrome face to the matte
black housing, it's a beauty. But its beauty
is more than skin deep. Because inside, this
CB has the guts to pack a powerful punch.

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

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

SQUELCH S

and Delta Tuning for clearer receptior.

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

The Cobra 29XLR. It has 40 channels.
And it has what it takes to improve
communications by punching through
loud and clear cn every one of them.

That's the beauty of 8

@bra

Punches through loud and clear.

Cobra Communications Products
DYNASCAN CORPORATION
6460 W Cortland St., Chicago, lllinois 60635

Wnte for color brochure
EXPORTERS: Empire « Plainview. NY « CANADA: Atlas Electrorucs * Toront
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look me over

Showcase of New Products

Dig It Multimeter

Looking at numbers is easier and less
apt to cause reading errors than reading
a meter's pointer. This becomes obvious

when you see B&K-Precision's Model 283.
It's a 3% digit multimeter priced at
$170.00 that uses high intensity, high
reliabitity LED displays, 0.41-in. high
that can be easily read in brightly lit
rooms at a distance of at least six feet.
The 283 measures DC volts, DC current,
AC current and resistance. A special low
voltage circuit permits measuring resis-
tance of transistor-shunted resistors. The
Model 283 has 100% overrange capability
on four ranges, so that one can read to
199.9 on a scale that is normally set for
100.0 maximum. Out-of-range is indicated
by a flashing digit and three zeros. All
readings have an automatically positioned
decimal point. Overload protection is pro-
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Checklist of Books for the Libraries

of Technicians, Hobbyists & Students

NEW BODKE-JUST PUBLIBHER
(I Master Transistor 1C Substitution Handbook. 504 p. $7.95
O Servicing Medical & Bioelectronic Equipment 336 p $8 95
OModei Railroad Electromics. 294 p. . 224 il. $5 95
Olinear IC Applications Handbook 280p $6.95
O Broadcast Engrg. Maint. Hdbk 532 p.. 23511 $19.95
O Complete Hdbk ol Locks Locksmithing. 392 p.. 348 il $6.95
OPractical Solid-State DC Power Supplies. 196p. 15111,  $6.95
O Optoelectronics Guidebk . — with tested projects. 196 p $5.95
OTransistor Ignition Systems. 252 p . 16211 $5 95
OTV Lighting Handbook. 228 p.. 261 il $12 95
OHow lo Repair Home Kitchen Appliances 294 p.. 20511 $5.95
O Fun With Electronics. 140 p. 88 il $3 95
OTalk-Back TV: Two-Way Cable Teievision. 238 p. 641l $5 95
OUnderstanding Use Modern Signai Generators 294 p $6 95
01106 Easy Elecironic Projs.. Beyond Transistors 224 p. $5.95
OUsing Modern Elactr Serv Test Eqpt. 252p. 177l $5.95
OMathematics Unraveied—Commonsense Approach. $6.95
O Master Tube Substitution Handbook. 322 p . 5481l $4. 95
O Modern Guide to Digital Logic 294 p.. 222l $6 95
[CIVHFUHF Fire. Police. Ham Scanners Man 250p. 114il.  $6.95
O OP AMP Circuit Design & Applications. 280 p.. 2391l $6.95
) Master Hdbk of Digital Logic Appl. 392 p , 287l $7.95
O CET License Handbook 2nd ed. 448 p.. 381l $8 95
OThe Electronic Musical Insir. Manual. 210p . 3851 $6.95
OMicroprocessor Microprograming Hdbk. 294 p. 176111 $6.95
OSourcebook of Electronic quan Circurts. 168p 10111 $4.95
OBuild Your Own Working Robot. 238 p.. 83 il $5 95
CJCBer's Handybook of Simple Hobby Projs. 168p. 114l  $3 95
[JFire & Thett Security Systems 2nd ed 192 p . 11411 $5.95
OHow to Rpr. Home Laundry Appliances 280 p . 13711 $5 95
OPiloting Navigation & Pocket Calculator. 392 p  233il  $8.95
0 T-YOHIRSELF, (TWE & NPLMCES
(UHow To Make Your Own Built-in Furniture. 336 p . 758 il. $5.95
OHomeowner's Handy “"Do-#t" Manual, 280 p.. 84 il $7.95
OBuilding Model Ships From Scratch 378p.. 8411 $7 95
UHomeowner's Guide 1o Saving Energy. 196 p.. 18311 $5 95
O Customizing Your Van. 192 p.. 1501l $3.95
OThe Woodworker's Bible 434p . 11511
ODog Owner's Medical Manual 252 p . 23711
OHow to Traln a Watchdog. 224 p.. 45l
OMotorcycle Repair Handbook. 392 p.. 260 11
O Step-By-Stap Guide: Carburetor Tuneup Overhaul. 224 p
OComplete Hdbk ol Model Railroading. 350 p . 238 il
OHomeowner's Guide To Solar Heating/Cooling. 196 p.
ODo-lt-Yourselfer's Guide Home PlanTonstr 238 p.
O Step-By-Step Guide to Brake Servicing. 238 p.. 248 il.
O Step-By-Step Guide' Chrysler Eng. Maint. Rpr. 256 p.
O Subcontract Your House: Bldg. Remodel. 196p.. 6311 $4.95
O Auto Electronics Simplified. 256 p.. 202 il. $5 95
O The Compiete Auto Etectric Handbook. 210 p.. 13911 $5.95

OConcrete & Masonry. 392 p.. 213l $5.95
OPractical Home Constr. Carpentry Hdbk 448p.. 18011 $5.95
O How to Repair Diesel Engines. 308 p.. 23711,

O Central Heating/Air Cond. Repair Guide. 320 p.. 285 il
O Small Appliance Repair Guide—Vol 2 210p.. 119il
OElect. Wiring Lighting For Home /Ofice 204 p.. 1551l
OHow to Repair Small Gasoline Engines. 2nd Ed. 392 p.
OHow to Repair Home/Auto Air Cond. 208 p.. over 1001il.
EBECTRUMAS TEL COMPUTERS T
(JModern Electronics Math 686p 424l
O Master Hdbk of 1001 Prac Elsctr. Circ 602p 1250l
Olmpedance. 196 p.. 90 i
Ointro to Medical Electronics-2nd ed 320 p . 126141
OComputer Programming Handbook. 518 p 11411
ac Technician's Handb 480 p.. over 400 1.
OMicroelectronics. 266 p.. 228 il
O Basic Digital Electromics. 210 p_, 117 il

s/ Powes Supplies 252p . 128 il.
OlAdv. Agpl. for Pocket Calculators. 304 p.. 275l $5.95
O Tower's Intern. Transistor Selector 140p. (7 - 10 ) $4.95
OElectr. Conversions, Symbois Formulas. 224 p.. 252il.  $4.95
OEMective T'shooting with EVMScope. 238 p.. 185 il $5.95

O Getting the Most Out ol Electronic Culculators. 204 p..28i.$4.95
OAviation Eisctronics Handbook. 406 p.. 227 il. $8.95
OHow to Test Almost Everything Electr. 160 p.. 144l $3.95
O DigitaiLogic Electronics Handbook. 308 p.. 226 il $6 95
OModern Apglicatlons of Linear IC's. 276 p.. 301l $9.95
O 10-Minute Test Tech. For PC Svcp. 216 11410, $4.95
O€lectr. Unraveled— New Commonsense Approach. 228 p. $5.95
OHow To Tshoot Repair Electr. Test Egpt. 262 p.. 1431 $6.95
OUnderstanding Using the Oscilloscops 272p.. 1701l $5.95
Ondustrial Electr.: Principles & Practice. 416 p.. 380 il. $8.95
ODictlonary of Elactronics. 420 p . 487l 54 9%

iE]
UColor TV Trouble Factbk—Probs Sols 3rd ed. 434 p. $5.95
O Solid-State Color TV Photo Symp. Guide. 224 p.. 169il.  $5.95
OBaginner's Guide fo TV Repair. 176p.. S0l $4.95
OT'shooting With the Dual-Trace Scope. 224 p.. 252 il $5.95
O TV Troubleshooter's Hibk—3rd ed. 448 p.. over 300il.  $4.95
O Color TV Casa Histories tllustrated. 238 p.. 219il. $5.95
TV Schematics: Read Between the Lines 252 p.. 188 il $5.95
OLoglcal Color TV Troubleshooting. 240 p.. 151 i $5.95

CJTV Bench Servicing Techniques 228 p.. 177§

C)Modern Radio Repair Technigues. 260 p.. 36 il.

O How fo Interpret TV Waveforms. 256 p.. 250 il.

CJAll-In-One TV Alignment Handbook 304 p.. 145l

OTV Tuner Schematic Servicing Manval. 224 p.. 287 it

JHow to Use Color TV Test Inslruments. 256 p.. 2301il.

O Home-Call TV Repair Guide. 144 p_, 20l

O Pingoint TV Troubles in 10 Minutes. 327 p.. 394 il.

CB Schematic Svcing. Manuals each 200 p.. 35.95. LIVOl 1 Kis

Browning. Hy-gain. Penney's. (JVoi. 2 Teaberry. Unimetrics.

Pearce-Simpson. Siftronix. OVol. 3 E.F. Johnson. SBE-Linear.

Sonar. Royce. O Vol 4 Pace FanonCourier

O 2nd Class FCC Encyciopedia. 602 p.. 445 it. $7.95

OComplete Shortwave Listener's Habk. 288 p . 101 il $6.95

JCB Radio Operator's Guide—2nd ed. 256 p . 139 il

CJHow to Hear Speak CB In a Short-Short. 172 p.. 85 il.

O Pictorial Guide to CB Radio InstallRpr. 256 p.. 304 il.

Opractical CB Radio T'shooting & Repair. 238 p.. 108 il

O Compiete FM 2-Way Radio Hdbk. 294 p__ 1111l

CJAmal. FM ConversionConstr. Projs. zga p.. 187l

O Bdesl Annc'r 3rd Class FCC Study Guide. 168p.. 191l

CJHow To Be A Ham— incl. Latest FCC Rules. 192 p.. 25il.

D Commercial FCC License Handbook. 444 p., 150 il.

O The 2-Meter FM Repeater Circuils Habk. 312 p.. 19411

CJRTTY Handbook. 320 p.. 230 il. .

OCltizens 8and Radio Service Manual. 228 p.. 84 il. $5.95
AMATEUR RAOID STUOY GUIDES: O Novice $5.95 C General

$7.95 [ Advanced $5.95 O Extra $5.95 O Incentive $4.95

OHow to Read Electronic Circuit Oiagrams. 192 p.. 140l
)21 Simple Trans Radios You Can Build. 140 p.. 122iil.
O Basic Electricity Beginning Electronics. 252 p.. 1911l
[JRadio Control for Models. 350 p.. 417 il

[JMOSFET Circuits Guidebook. 196 p.. 104il.

OPrac. Circuit Design for the Experimenter. 196 p.. 119 il
111 Digital & Linear IC Projects. 210 p.. 275 il.
DORadio Astronomy for the Amateur 252 p.. 96il.
DJBuild-It Book ol Mini TestMeas_ Instr. 238p., 151l
ORF & Digital Test E%at. You Can Build. 252 p.. 217l
OMimature Projects For Electr. Hobbyists. 168 p.. 77 il.
OPractical Tniac SCR Projs. For The Exp. 192 p.. 1461il.
Olintegrated Circuits Guidebook. 196 p.. 119 il

[ Solid-State Circuits Guidebook. 252 p.. 227 i
CJElsctronics For Shutterbugs. 204 p.. 109 il

JPrac. Test Instruments You Can Build. 204 p.. 157 il
O How to Build Solid-State Audio Circuits. 320 p.. 1901,
ORadio-Electronics Hobby Projects. 192 p.. 214il.
OHandbook of IC Crcuit Projects. 224 p.. 136l

O Solid-State Projs. for the Experimenter. 224 p.. 228 il.
CJElectronic Experimenter's Guidebook. 182 p.. 86l
[J125 One-Transistor Projects. 192 p.. 125il.

(64 Hobby Projects for Home & Car 192 g 159l

| AUS0, Wi-F & ELECTE

CElectronic Music Circuit Guidebook. 224 p.. 180 il

/0 & A About Tape Recording. 264 p.. 102 il

CJHandbook of Multichannel Recording. 322 p.. 196l

O Auto Stereo Service & Installation. 252 p.. 245l

OSrve. Cassetie & Cartridge Tape Players. 294 p., 196il.

O Experimanting With Electronic Music. 180 p.. 103l

OCassette Tape Recorders, How Work Care Repair. 204 p.

OJAcoustic Technigues for Home & Studio. 224 p.. 168 it.

OPictorial Guide to Tape Recorder Rprs. 256 p.. 320 i1.

OHow to Repair Musical Instrument Amps. 288 p.. 50 il.

(lJap. Radio, Record. Tape Player Srvcg. Manual. 228 p.

OServicing Electronic Organs. 196 p , 158 it $7.

OTape Recording lor Fun & Prolit 224 p.. over 200 i) $5.95
ALL-IN-DE COLOR & BiW Ty SCHENATIC ERVICING MANUA

Each vol. has complete service data. parts lists, tull-size

schematics. and all other info needed. Each 82 x 11, 196 pps

Each only $5.95 unless xed. COLOR TV: Adm. Vol. 1 0 vol. 2

$6.95 OJGE VoI, 1 OVol_2 OVol. 3 O Jap. Vol. 10Vol. 2 34.95

OVol. 3 $4.95 O vol. 4 Ovol. 5 O Magnavox Vol 1$4.95 Ovol.

2 $4.95 Ovol. 3 O Airline OMot. Vol. 1.84.95 OVol. 2 O Phileo

DORCA Vol 10Vol 20 Vol. 30 Vol. 4 OVol. 5 0 Sears O Serv.

Modular Rec'r. Vol 156.95 O voi. 2 $4.95 O $yl. Vol 1 Ovol. 2

OToshiba O Zenith Vol. 1 Ovoi. 2 Ovol. 3 Ovol. 4 OB&W TV

Adm $7.95 O GE $7.95 DJaE.] $6.95 DMEF. $4.95 O Mot 34 .95

OPhilco $4.95 ORCA $7.95 O Syl. $4.95 U Zenith $7.95 0
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vided, up to 1000V on the chms, 1500V
on the voltage ranges, and 3A on current
shunts. An optional battery pack provides
8 hours operation on an overnight charg-
ing. Batteries also charge when the
Model 283 is used on 110 VAC line. For

addiitonal information, write to Myron
Bond, B&K-Precision, 6460 W. Cortland,
Chicago, IL 60635.

FM Wireless Intercom

Radio Shack’s 2-channel, 3-station FM
wireless intercom is a convenient home
or office communications system. Called
the SelectaCom, it works on frequency
modulation (FM) to provide interference-
free sound. An adjustable squelch control
(like on your CB) on the rear of each unit
eliminates background noise when they
are not in use. Each SelectaCom unit
has a volume-on/off thumbwheel control
and a red LED pilot lamp which glows
while the unit is on. A selector switch
lets you operate on either channel A or
B. Located just above the talk bar is a
call lever which can be used to “beep”
the other stations. The talk bar can be
locked on for use as a remote babysitter
or monitor. Each unit can be moved
easily from room to room, upstairs or

CIRCLE 54 ON READER SERVICE COUPON

downstairs, to the basement, garage or
patio. Just plug one into the nearest
electrical outlet for instant audible con-
tact with the other stations. The Realis-
tic SelectaCom FM Intercom, priced at
$119.95, is sold and serviced exclusively
by Radio Shack. Radio Shack stores and
dealers are found in all 50 states and
Canada.

Simple Security

The trouble with many anti-theft car
devices is that the hookup is a lot of
work. The new compact Model 3001
“Quick Connect” (Q.C.) Auto and CB Se-
curity System requires only a 3 wire
hook-up to intermittently sound any car
horn after illegal entry. No horn relay is
required. The system is designed to pro-
tect CB radios, scanners, speakers, tape
deck, stereo radios and your auto from
being ripped-off by thieves. It is also for
use in RVs, sports cars, and trucks. It
can be installed in less than 30 minutes.
The simple Q.C. alarm system is trig-

(Continued on page 10)
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with the Realistic' DX-160 Receiver

Full-feature design for f/\ )y listening 159°%

The modern world is a “global village” when you
own the versatile DX-160. Five bands covering 130
kHz to 30 MHz let you monitor all types of
transmissions fromall over the world. Pick up all the
CB channels, both AMand SSB. Hear local programs
and news from places like Paris, London, Cairo,
Rome, Moscow. Tune in longwave aviation/marine
weathercasts and special civil defense frequencies.
Receive WWYV time signals and radio propagation
forecasts. And you'll be surprised at the DX-power
you get on the standard AM band. Eleven controls
and switches let you really “pull out” distant sta-

tiors. Main tuning control plus bandspread tuning
calibrated for the Amzteur bands. A product detec-
tor and BFO assure superior SSB and code recep-
tion. Controls for audio and RF gain, BFO pitch and
antenna trim. Switches for automatic noise limiting,
AM-to-CWY/SSB, fast or siow AVC, and standby for
use with a transmitter. FET's in all critical stages for
maximum sensitivity and selectivity and crystal-
filter IF stages for reduced noise. llluminated
S-meter. Headphore jack. And the matching
speaker is included. U.L. listed. The DX-160—what
a way to travel!
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You get your own Experimental Electronics Laboratory...
work with components comparable to those used by industry!

S,

o

With CIE’s Experimental Electronics Labora-
tory, you'll perform actual experiments and
become adept at handling components. This
valuable "hands on' experience helps you
learn the '‘how' as well as the “why.”

Testing and troubleshooting are an important
part of your learning experience. Included in
your laboratory is a precision "multimeter”
to diagnose electrical and electronic troubles
quickly and accurately.

B e,

R ;if

Modern space-age components like this IC
(integrated circuit) are professional quality
and can be used again and again in many of
your projects. Lesson by lesson, piece by
piece your knowledge grows!

Prepare now for a rewarding career in Electronics . . . the Science of the Seventies.

Electronics miracles are changing to-
day's world with breathtaking speed.

This growth in electronics technology
has generated a need for electronics
technicians trained in theory and practice
to build the products, maintain them, and
troubleshoot them during the Seventies
and beyond.

Don't just wait for something to “hap-
pen” in your present job. Get ready now
for a career you'll really enjoy . . . with
the opportunity for a good income and
the chance for advancement.

Practical experience with experiments
“Hands on’’ experience helps to rein-
force basic theory. When you learn by
doing, you discover the ""how" as well as
the "“why.” You'll find out for yourself the
right way as well as the wrong way to use
electronic components. How to construct
your own circuits, to discover trouble
spots and learn how to fix them.

CIE offers a number of laboratory
courses where you learn Electronics by
"“doing it yourself.” You work with your
own hands on electronics components
and lab equipment. This combination of
“head and hands’' learning /ocks in your
understanding of the crucial principles
you'll use on the job in your new carger.

And you do it all at home, in your spare
time, at your best study pace. CIE's out-
standing lessons allow you to progress
step by step. An instructional technique
time-tested for over 40 years of special-
ized electronics independent home-study
training.

Importance of an FCC License

and our Warranty

If you want to work in commercial broad-
casting . . . television or AM or FM broad-
casting . . . as a broadcast engineer,
federal law requires you to have a First
Class Radiotelephone License. Or if you
plan to operate or to maintain mobile
two-way communications systems, micro-
wave relay stations or radar and signal-
ing devices, a Second Class FCC License
is required.

Even if you aren’'t planning a career
which involves radio transmission of any
kind, an FCC License is valuable to have
as Government certification of certain
technical skills. It's a job credential rec-
ognized by some employers as evidence
that you really know your stuff.

To get an FCC License, you must pass
a licensing exam administered by the
government. And we are confident you
can successfully earn your license, if
you're willing to put forth an effort, be-
cause the vast majority of CIE students
have. In fact, based on continuing sur-
veys, close to 4 out of 5 CIE graduates
passed their FCC exams!

That's why we can offer this Warranty:
when you successfully complete any CIE
career course which includes FCC Li-
cense preparation, you will be able to
pass the Government FCC Examination
for the License for which the course pre-
pared you or you will be entitled to a full
refund of an amount equal to the cash
price of tuition for CIE's Course No. 3,
“First Class FCC License,” in effect at
the time you enrolled. This warranty is
good from the date you enroll until the
last date allowed for completion of your
course.

That's it! We warrant that you will get
the License you trained for.

You'll have attractive
job opportunities
There have already been many exciting
developments and breakthroughs in Elec-
tronics and some people might assume
there will be no new frontiers . . . no new
worlds to conquer. Not so.

Electronics is still growing. In nearly
every one of the new and exciting fields
of the Seventies you find electronics

skills and knowledge in demand. Com-
puters and data processing. Air traffic
control. Medical technology. Pollution
control. Broadcasting and communica-
tions. Once you have the solid technical
background you need, you can go after
the career field you want . . . work for a
big corporation, a small company, or
even go into business for yourself.

Yes, Electronics can be the door to a
whole new world of career opportunities
for you. And CIE training can be your key.

Send for FREE school catalog
Discover the opportunities open to peo-
ple with electronics training. Learn how
CIE career courses can help you build
new skills and knowledge and prepare
you for a meaningful, rewarding career.
We have courses for the beginner, for the
hobbyist, for the electronics technician,
and for the electronics engineer. Whether
you are just starting out in Electronics or
are a college-trained engineer in need of
updating (or anywhere in between), CIE
has a course designed to fit your back-
ground, experience, and future goals.
Send today for our FREE school cata-
log and complete career information. For
your convenience, we will try to have a
representative call to assist in course
selection. Mail reply card or coupon to
CIE. .. or write to CIE (include name and
date of this publication), 1776 East 17th
St., Cleveland OH 44114, Do it TODAY.

_N

R | T T T T T ——— —

m_ e | CI Cleveland Institute of Electronics, Inc. |

~ ) | 1776 Easr 17tn Street. Cleveland. Ohio 44114 |

A d | Accredited Member National Home Stugy Council |

BRIOVE | Yes, | want your FREE school catalog and career information |

Under | Package today. ] I

. | am especially interested in: EL-80

G.L. Bill I O Electronics Technology O Industrial Electronics |

| [1 FCC License Preparation [] Eiectronics Engineering |

All CIE career | | OcColor TV Maintenance 1 Other |

courses are ap- | | ] Mobile Communications |

proved for edu- | |

cational benefits | I

under the G.I. I Print Name |
Bifl. 1f you are a

veteran or in ser- | | Address Apt. I

vice now, check I City I

box for G.I. Bill | | |

information. | State Zip Phone Age |

L Check box for G.I. Bill information. []Veteran O On Active Duty _jl




-t

BUILD 20 RADI

and Electronics Circuits

PROGRESSIVE HOME

RADIO-T.V. COURSE

Now Includes
% 12 RECEIVERS
% 3 TRANSMITTERS
% SQ. WAVE GENERATOR
::.GgfllEIERACER b'd SCHOOL
m R U S
% SIGNAL INJECTOR a NVITED

% CODE OSCILLATOR Y Sold In 79 Countries

YOU DON'T HAVE TO SPEND
HUNDREDS OF DOLLARS FOR A RADIO COURSE

% No Knowledge of Radio Necessary
% No Additional Parts or Tools Needed
v EXCELLENT BACKGROUND FOR TV

The *‘‘Edu-

'* offers you an outstanding PRACTICAL HOME RADIO COURSE at a
rock-bottom price. Qur Kit is designed to train adlo & Electronics Technicians, making
use of the most modern methods of home training. You w learn rad.o theory, construc-
tion practice and servicing. THIS IS A COMPLETE RADI COURSE IN EVERY DETAIL,

You will jearn how to build radios, using reguiar schematics; how to wire and solden
in a protessional manner; how to service radios. You will work with the standard type of
punched metal chassis as well as the latest development of Printed Circuit chassis.

Ydu will learn the basic principles of radio. You Il construct, study and work with

RF and AF amplifiers and oscillators. detectors. rectifiers, test equipment. You will learn
and practice code, using the Progressive Code Oscillator. You_ will learn and practice
trouble-shooting, using the Progressive Signal Tracer, Progressive Signal Injector, Pro-
Ere: ve Dynamic Radio & Eilectronics Tester, Square Wave Generator and the accompany-
ing instructional material.
You will receive training for the Novice, Technician and General Classes of F.C.C. Radio
Amateur Licenses. You will build Receiver, Transmitter, Square Wave Generator, Code
Osciitator, Signal Tracer and Signal Injector circuits, and learn how to OPerate them. You
will receive an excellent background for television, Hi-Fi and Electronics.

Absolutely no previous knowledge of radio or science is required. The ‘‘Ed i is
the product of many years of teachmg and engineering experience. The *‘‘Edu- ill
provide you with a basic education in Electronics and Radio, worth many times the
price you pay. The Signal Tracer alone is worth more than the price of the kit.

THE KIT FOR EVERYONE

You do not need the sliEhtest background
In radio or science. Whether you are inter=
ested in Radio & Electronics because you
want an interesting hobby, a well paying
busmess or a job with a future, you will find
the Edu-Kit’’ a worth-whilé investment. allows you to teach yourself at your own
Many thousands of individuals of all rate. No instructor is necessary.

PROGRESSIVE TEACHING METHOD

The Frogressive Radio “sgdy-Kit’’ is the foremost educational radio kit in the world.
and is universally accepted as the standard in the field of electronics training. The ‘*Edu-
Kit’'* uses the modern educational principle of ‘‘Learn by Doing Therefore you construct,
learn schematics, study theory, Practice trouble shooting—all in closely Integrated pro-
gram designed to provide an easily-tearned, thorough and interesting background in radio.

You begin by exa ing the various radio parts of the *‘‘Edu-Kit.’’ You then learn the
function, theory and wiring of these parts. Then you build a simple radio. With this first
set you will enjoy tening to regular broadcast stations, iearn theory, practice testing
and trouble-shooting. Then you build a more advanced radio, learn more advanced theory
and techniques. Gradually, in a progressive manner, and your own rate, you will
find yourself constructing more advanced multi-tube radio cnrcuns. and doing work tike &
nro!ess:onal Radio Techn

cluded in the *“‘Edu-K t" course are Receiver, Transmitter, Code Oscillator, Signal
Tracer. Square Wave Generator and s:gnal Injector Circuits. These are not unprofessuonal
i'preadboard’’ experiments, but genuine radio circuits, constructed by means of professional
wnring and soldering on metal Chassns. plus the new method of radio construction known

‘ip rate on your regular AC or DC house current.

' IS COMPLETE

You will receive all parts and instructions necessary to build twenty different radio and
electronics circuits, each guaranteed to operate. Our Kits contain tubes, tube sockets, val
able, electrolytic, mica, Ceramic and paper dielectric condensers, resistors, tie strips,
hardware, tubing, punched metal chassis, Instruction Manuals, hook-up wire, solder,
seflenium rectifiers, coils, volume controls and switches, ete.

In addition, you receive Printed Circuit materials, including Printed Circuit chassis,
special tube sockets, hardware and instructions. You also reccive a usefui set of tools, a
professional electric_soldering iron, and a seif-powered Dynamic Radio and Electronica
Tester. The ‘‘Edu-Kit'’ also includes Code Instructions and the Progressive Code Oscillator,
in addition to F.C.C. Radio Amateur License tra ng. You will also receive lessons for
servicing with the Progressive Signal Tracer and the Progressive Signal Injector, a High
Fidelity Guide and a Quiz Book. You receive Membership in Radio-TV Club, Free Consulta.
tion Service, Certificate of Merit and Discount Privileges. You receive all parts, toels,
instructions, etc. Everything is yours to keep.

ages and backErounds have successfully
used the ‘‘Edu-Kit"’ in more than 79 coun-
tries of the worid. The ‘‘Edu-Kit'’ has been
carefuliy designed, step by step. so that
you cannot make a mistake. The ‘‘Edu-Kit"'"

rogre

[ PRINTED CIRCUITRY |f

At no increase in price, the *‘Edu-Kit"’
now includes Printed Circuitry. You build
a Printed Circuit Signal Injector, a unique
servicing instrument that can detect many
Radio and TV troubles. This revolutionary
new technique of radio construction is now

TV sets. F

A Printed Circuit is a special insulated
chassis on which has been deposited a con-
ducting material which takes the place of
wiring. The various parts are merely plugged
in and soldered to tarminals.

Printed Circuitry is the basis of modern
Automation Electronies. A knowledge of this
subject is a necessity today for anyone in-
terested in Electronics.

P
-
I
1
|
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becoming popular in commercial radio and :
1
1
1
I
|
!
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Reg.U.S.
Pat. Off,

Troining Electronics Technicians Since 1946

FREE EXTRAS

® SOLDERING IRON
.

ELECTRONICS TESTER
PLIERS-CUTTERS
VALUABLE DISCOUNT CARD
CERTIFICATE OF MERIT

TESTER INSTRUCTION MANUAL
HIGH FIDELITY GUIDE o QUIZZES
TELEVISION BOOK « RADIO
TROUBLE-SHOOTING BOOK
MEMBERSH!IP IN RADIO-TV CLUB:
CONSULTATION SERVICE e« FCC
AMATEUR LICENSE TRAINING

e PRINTED CIRCUITRY

| SERVICING LESSONS |

You will learn trouble-shooting and
Servicing in a progressive manner. You
will practice repairs on the sets that

you construct. You will learn symptoms
and causes of trouble in home. portable
and car radios. You will Jearn how to

use the professionai Signal Tracer. the
unigue Signal Injector and the dynamic
Radio & Electronics Tester. While you
are learning in this practical way, you
will be able to do many a repair job for
your friends and neighbors, and charge
fees which will far exceed the price of
the **Edu-Kit.’’" Our Consultation Service
will help you with any technical Pprob-
lems you may have.

ROM O

J. Stataitis. of 25 Poplar Pl., water-
bury, Conn., writes: ‘‘l have repaired
several sets for my friends, and made
money. The *‘*Edu-Kit'’ paid for itself. |
was ready to spend %240 for a Course,
but | found your ad and sent for your
Kit.""

Ben Valerio, P. O. Box 21, Magna,
Utah: **The Edu-Kits are wonderful. Here
| am sending you the duestions and also
the answers for them. 1 have been in
Radio for the last seven years, but like
to work with Radio Kits. and like to
build Radio Testing EdquiPment. | en-
joyed every minute | worked with the
different kits; the Signal Tracer works
fine. Also like to {et you know that |
feel proud of becommg a member of your

Radio-TV Clu
Robert L. Shuﬂ. 1534 Monroe Ave.,
Huntington, w. .2 *“Thought | would

drop you a n s to say that | re-
ceived my Edu Kut. and was really amazed
that such a bargain can be had at such
a low price. } have already started re-
pairing radios and phonographs. My
friends were really surprised to see me
get into the swing of it so quickly. The
Trouble shooting Tester that comes with
the Kit is really swelil, and finds the
trouble, if there is any to be found.’’

HEdu-Kits'’ Inc., 1189 Broadway, Dept. 583DJ Hewlett, N.Y, 11557

ssive
—.——.——————_____-—-—______-—-——l

ADDRESS. .. ............
CITY & STATE. T e ey 7| e e S

PROGRESSIVE “EDU-KITS” INC.
1189 Broadway, Dept. 583DJ

Please rush me free literature describing the Progressive |
Radio-TV Course with Edu-Kits. No Salesman will call.

Hewlett, N.Y. 11557 |
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Hey, Look Me Over

(Continued from page 10)

all-channel converter and a control unit,
inter-connected by a slim 25-foot, plug-
in, control cord. The converter is usually
located behind or under the TV set. The
only wiring necessary is to connect the
downlead from the TV antenna into the
converter, and then connect the con-
verter output to the antenna terminals
of the TV set. The back of the TV set is
not removed to make the installation. All
necessary jumper cables and accessories
are supplied with the TRC-82. The re-
mote control may be placed anywhere in
the room. Extension lengths of control
cord are available, in case the user wants
to operate the TV set from a distance
greater than 25 feet. The control cord is
slim enough to be hidden under a rug
or to run aiong a baseboard. Direct-
access remote-control channel changes
are accomplished by a unique feature of
a varactor-diode oscillator, its frequency
can be changed simply by changing the
bias voltage of the varactor. This makes
it possible to change channels without
physically rotating a TV tuner. Another
advantage is that when changing chan-
nels, you go directly to the desired chan-
nel without clicking through intermediate
channels, saving wear and tear on the
tuner. The Jerrold TRC-82 converts all
ircoming VHF and UHF channels to
either Channel 3 or Channel 4 (whichever
is not broadcast locally). After simple

installation of the TRC-82, the wuser
leaves the TV set tuned to Channel 3 or
4. The power cord of the TV set is
plugged into the convenience outlet on
the TRC-82 converter. From then on, the
set can be turned on and off remotely
from the comfort of an easy chair. Jer-
rold’s TRC-82 sells for $124.50. The
extension control cord (Model TRC-82-
25CD) is priced at $8.95.

Car Stereo Hump-Mount

Acoustic Fiber Sound Systems has a
new Kar Kricket hump-mount console,
Model KK-1080, you will want installed
in your wagon. The KK-1080 combines a
sculpted appearance with a design that

CIRCLE 51
ON READER .
SERVICE COUPON

permits mounting of any stereo radio, 8-
track or cassette system with storage
space for four 8-track or seven cassette
tapes. The unit requires no fastening
devices, but simply rests on the drive-
shaft hump common to most cars, vans
and trucks. Specially designed ‘“teeth”
in the base prevent movement while
driving. Yet, by simply unplugging power,
antenna and remote speaker leads, the
entire unit may be lifted and placed in
the trunk for maximum security. And,
by placing the stereo units at a 45-
degree angle to the driver, better dial

ASK ABOUT OUR
CALE OF THE
MONTH !/ s

I(I— :pﬁ:” N
l 1% ./—\'\__>

GUARAN; g
SERVICE

DS

“You bet! Buy a set this month
and the antenna’s on the house.”

BE FOREMOST vith the GUsTLER

“DOUBLE-TALK” antenna system

Get Outstanding 40 Channel Perforance
A g

N

SINGLE ANTENNA ¢
Car body creates lop- /,&
sided ground plane with
directional signal pat-
tern

ews
tronics |
orporation

12

Join the thousands of CB'ers who communi-
cate longer, louder, while traveling over the
miles with the Hustler “Double-Talk"” mobile
antenna system. Guaranteed superior per-
formance over a single antenna installation —
more uniformsignal pattern because of unique-
ly detailed phasing design, more consistent
communications with virtually no fading or
blind spots when changing direction in travel.

\ / HUSTLER

15800 commerce park drive,
brook park, chio 44142

“"DOUBLE-TALK’’

ANTENNA SYSTEM
Crosstire radiation with
dual phased antennas re-
sults in greater coverage,
reinforced signal pattern
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visibility and safer operation can be ex-
pected. No bending down to squint at a
dial under the dash is required. The
KK-1080 sells for $9.95. With the at-
tachment to the KK-1080 console of any
of the Kar Kriket remote stereo speakers,
Mcdels KK-3030, 3040, 3050, enthusi-
asts can bring the big home stereo sound
with them on the road. For more info on
Kar Kriket products, write to AFS, 7999
Knue Road, Suite 116, Indianapolis, IN
46250.

CB Music Album

“All Ears,” the latest release on Radio
Shack’s own Realistic label, celebrates
America's fascination with Citizens Band
two-way radio, otherwise known as “ears,”
with ten new and original songs. To pro-
duce the album Radio Shack commis-
sioned a select group of professional
writers, singers and musicians. The re-
sult is an exclusive CB concert in special
tribute to CB fans and easy-listening
music lovers. “All Ears” includes con-
temporary music for every taste—pop,
rock, soul and country—sung and told in
the vernacular around which CB ‘“good

CIRCLE 32 ON READER SERVICE COUPON

buddies” have built a cuit of together-
ness. Featured on the album are 'Hey
Shirley (This is Squirrely)”, which has
already become popular as a single, “The
Night | talked to the Lord,” “The Handles
Hall of Fame,” and “Hey Good Buddy
(Where's My Baby),” which are also ex-
pected to be released as singles. Other
songs on the album are: “Honey Bee
(Please Answer Me),” “Come On, Come
On, CB Baby,” “Everybody's Somebody
(In Our CB World),” “Listenin’ CB Blues,”
“Ain't Ever Gonna Be Lonely Again,” and
“L. J.'s CB Radio.” “All Ears,” priced at
$3.49, is available on stereo LP or 8-
track tape exclusively from Radio Shack
stores and dealers, nationwide.

Intelligent Terminal

A sophisticated, all-on-one-board kit
for use as either a computer or intelli-
gent terminal is now available from Pro-
cessor Technology. Known as the Sol
Terminal Computer, the new kit with all
memory and interface electronics in-
cluding video display, keyboard inter-

face, audio cassette interface, all neces-
sary software plus the ability to accept
the Processor Technology line of memory
and interface modules sells for $475 in
kit form. The Sol can be used as a
microcomputer, low cost CRT terminal,
and editing terminal. Built around the
8080 microprocessor, the Sol terminal
consists of a PC assembly with the
microprocessor, 512 eight-bit bytes of
PROM on a plug-in personality module,
2048 eight-bit words of RAM, a 1024
character video display generator, key-
board interface, serial and parallel inter-
faces for connection to external devices
and an edge connector for memory ex-
pansion. Optional extras include a power
supply, video monitor, ASCIl keyboard
and case. Other options are a floppy
dik system, high speed papertape reader,
PROM programmer and color graphics
interface. Because the Sol uses the 8080,
memory can be expanded to 65,000
bytes. The Sol is completely compatible
with Imsai, Altair and other S-100 bus
computers. Delivery is stock to 45 days
after receipt of order. For more informa-
tion, please write to Processor Tech-
nology, 6200 Hollis Street, Emeryville,
CA 94608.

Stylus Cleaner

For clean sound you need a clean
stylus on the phono. So Audio-Technica
has come up with a stylus cleaner that
combines a brush and fiuid that are es-
pecially designed to keep the diamond
tip free from dirt or waxy buildup. The
new Audio-Technica stylus cleaner dis-

>
4
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solves foreign materials and junk without
harming stylus adhesives or record sur-
faces. Used regularly, the new AT607
cleaner prolongs disc life. It is ideal for
tone arms operating at low tracking force.
For application info, write to Audio-
Technica, 33 Shiawassee Avenue, Fair-
lawn, OH 44313.

Solderless Breadboards

Continental Specialties (CSC) has two
new solderless breadboarding sockets.
Designated Experimentor 300 and Ex-
perimentor 600, the new one-piece sock-
ets both provide 94 five-point terminals,
plus two 40-point bus strips, for a total
of 550 solderless tie-points. Experi-
mentor 600, priced at $10.95, has a
6/10-inch center channel, making it the
only socket currently on the market with
full 4-terminal fan-out for microproces-
sors, clock chips, RAMs, ROMs and other
larger DIP packages. Experimentor 300,
priced at $9.95, has a 3/10-inch center
channel that is perfect for smaller DIPs.

(Continued on page 18)
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TEST

SEMICONDUCTORS

ANYWHERE

Portable,
in-circuit tester
for all hipolar

transistors,

Darlingtons,

B&K-PRECISION
MODEL 510 $90

® Combines Dynapeak® testing
method with HI/LO power
drive

® Tests semiconductors and
identifies all leads; base,
emitter, collector in LO drive

® Provides GOOD/BAD
indicator in circuits with
shunt resistance as low as
10€Q); shunt capacitance up to
25 uF, in HI drive

® Test performed as quickly
as one can turn the switch

® Measures 6%" x 3%" x 134"

e Weighs 1/2 pound, less four
AA" batteries

® Price includes test clips and
carrying case

® Available from local B&K-
PRECISION distributors

w1 PRECISION

PRODUCTS OF DYNASCAN

6460 West Cortland Avenue
Chicago, Illinois 60635 * 312/889-9087

In Canada: Atias Electronics, Toronto
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“"FROM TWIN MAMAS
TO LUNCH BOXES,WE HAVE
HARDWARE
FOR EVERY APPLE’

44 and 1555 W Rosecrans Gardena, Calif. 90240 (213’ 532.84




Loosely translated, that’s CB talk for: “Sparkomatic has CB twin trucker antennas, CB base
station antennas, CB instant mount antennas like magnet mount and clip ons, CB motorized and manually
operated disappearing antennas, CB indoor and outdoor public address speakers, CB external speakers with
tone purifiers, CB external speakers without tone purifiers and CB converters.

Not to mention, a complete line of 40 channel in-dash and under-dash mobile transceivers
and base station units. Including 40 channel :
trarsceivers with memory control buttons,
digital ~eadouts and other up-to-the-minute
innowations.”

[n other words, Sparkomatic !
has t-e very best CB equipment. And \
encLg1 CB equioment to meet the needs of
everv CB’er.
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BOOKMARK

BY BOOKWORM

Solid Basics. Solid-State Electronics, by
Frank P. Tedeschi and Margaret R. Taber,
provides an introduction to fundamental
semiconductor and electronic principles.
Its use requires only a familiarity with al-
gebra and basic electricity. The book is
conveniently divided into eleven self-con-
tained sections, each concentrating on spe-
cific semiconductor components. Numerous
example problems and laboratory experi-
ments bridge the gap between theory and
practice, and provide a more comprehen-
sive working knowledge of actual electronic
components in practical circuits. Rein-
forcing the theoretical ideas are a wide
variety of illustrative aids, such as graphs,
curves, tables, diagrams, formulas and ac-

SOLID-STATE
ELECTRONICS

FRANSL B TEDESCH . MARGARES R.TABES

Hard cover
202 pages
$8.95

tual wiring circuits. In brief, this volume
aids in mastery of basics that enable pro-
gression to sophisticated semiconductor
principles such as feedback amplifiers,
field-effect transistors, integrated circuits.
and SCR’s. Published by Van Nostrand

Reinhold Company, 450 West 33rd Street,
New York, NY 10001.

Down With Trouble. Here's a book on
how to troubleshoot basic electronic equip-
ment with a minimum of service literature
and without any service datd. This occurs
often in troubleshooting situations. Hand-
book of Basic Electronic Troubleshooting,
by John D. Lenk, assumes that the reader
is familiar with basic electronics but has
no special knowledge of test equipment
and no practical experience in trouble-
shooting. ‘As such, it is ideal for the be-
ginner in the field. However, the basic
techniques described apply to all types of
electronics; therefore the handbook is help-
ful to advanced technicians and engineers
as well. The use of test equipment during

Hard cover
239 pages
$15.95

troubleshooting is described in detail, in-
cluding how to connect test equipment to
circuits and how to make point-to-point
voltage /resistance /continuity  checks  of
basic circuits. Alignment and adjustment
procedures are described, assuring that
the equipment is restored to normal opera-
tion in peak condition. Published by
Prentice-Hall, Inc., Englewood Cliffs, NJ
07632.

CB Projcts. You can’t build a CB
transmitter or transceiver because the
“law” says you can't. But CB projects that
are extremely useful plus inexpensive to

Youdon'tneed one!!The AntennaMentishere!! A 4dB gainbase
station antenna only 64 tall. Lightweight, portable, tunable for
minimum SWR, transmits across 23 or40channels. freestanding
for use on desk top, patio, house, camper, beach — anywhere
your radio can go! Assembles and disassembles in seconds.

Narmez

Pacer did it all for you.

Mail House P.O. Box 804, West Caldwell, NJ 07006
Check or Money Order only Please $29.95 O i
$hipping and insurance

102’ RG-58/U Cable with 2 PL-259 Connectors
for Quick connection of antenna and radio.

2950 i
495 O
TOTAL

Addmss

Chty State.

Zip.

3.4 weeks for deilvery

Florida residents add 4% sales tax
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assemble are illustrated and described in
Lafayette Radio’s CB Radio Construction
Projects, by Len Buckwalter. Len is no
stranger to the pages of ELEMENTARY
ELecTRONICS—he has authored numerous
articles since 1963. His book is packed
with projects such as: S-Meter, Modula-
tion Monitor, Headset Amplifier, TVI
Trap., Line Filters, On-the-Air Sign and
many others. You can purchase your copy

PROJECTS

A1 L oo v

Soft cover
126 pages
$3.95

at national Lafayette Radio Stores or
through the home store’s mail order cata-
log. Write to Lafayette Radio, PR/EE
Dept., 111 Jericho Turnpike, Syosset, NY:
11791.

Solid State Data Book. A Databook on
high reliability integrated circuits and dis-
crete power devices. High Reliability De-
vices, (SSD-230) is now available from
RCA Solid State Division as a suplement
to the SSD-2-OD two-volume Solid State
Databooks. The volume covers MIL-STD-
883 slush-series, MIL-M-38510, and Gold
Chip types for integrated circuits, and
_AN. JANTX. JANTXV and non-JAN
types for power devices. The book supple-

Soft cover
429 pages
$6.00

ments the data and aplication note ab-
stracts on RCA standard type integrated
circuits and power devices contained in
the 1.232 pages of the two volumes in the
SSD-200D series. High Reliability Devices
may be ordered from RCA Solid State
distributors or by sending check or pur-
chase orders to RCA Solid State Division,
Box 3200, Somerville, NJ 08876.

In the Air., A new 406-page volume,
Aviation Electronics Handbgok, by Ed-
ward L. Safford, is a complete, simplified
guide 1o aviation electronics—for radio
mechanics, avionics technicians and pilots.
From the smallest puddle-jumper to the
biggest jumbo jet, all planes depend on
transistors, tubes and integrated circuits
to do their jobs safely and efficiently. This

(Continued on page 18)
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SAVE UP TO 50O%
N PARTS.

Hobbyist or professional, there
are probably a lot of circuits you
build just for the fun of it. And a lot
you'd /ike to build, but never get
around to

One reason is the cost of parts.
Parts you buy for one project, but
cantre-use. .. because you haven't
time to take them carefully apart
Or because of heat and mechanical
damage that occur when you do.

Now, there's an easier way that
can save you big money on parts
and hours on every project, as well:
Proto-Board" Solderless
Breadboards.

Now, assembling, testing and
modifying circuits is as easy as
pushing in—or pulling out—a lead
IC's, LED's. transistors, resistors
capacitors . . .virtually every kind of
component...connect and inter-
connectinstantly via long-life, nickel-
silver contacts. No special patch

14-PINDIP  SUGG

MODEL TIE-POINTS CAPACITY LIST *

NO. OF
PB-6 630
PB-100 760
PB-101 940
PB-102 1240
PB-103 2250
PB-104 3060
PB-203 2250
PB-203A 2250

6

10

10

12

24

32

24

$15.95
1995

2995

39.95

59.95

79.95

75.00

120.00

OTHER
FEATURES

Kit — 10-minute
assembly

Kit — with larger
capacity

8 distnibution
buses. higher
capacity

Large capacity.
moderate price

Even larger
capacity: only
2.7¢ per tie-point

Largest capacity
lowest price

per tie-point
Built-in 1%-regu -
fated SV. 1A low-
npple power
supply

As above pius
separate '2-amp
+15Vand —15v
internally adjust -~
able regulated
outputs

*Manufacturer s suggested hist

Prices and specifications subject 1o change without notice

cords or jJumpers needed —just
lengths of ordinary #22-30 AWG
solid hookup wire.

Circuits go together as quickly as
you can think them up. And parts
arere-usable, so as your “junk box
builds, you build more and more
projects for less and less money.

Before you invest in your next
project, investin a CSC breadboard.
See your dealer or order by phone:
203-624-3103 (East Coast) or 415-
421-8872 (West Coast) - major
charge cards accepted. You've got
nothingtolose ..and alotto gain.

CONTINENTAL SPECIALTIES CORPORATION

44 Kendall Street
Box 1942 New Haven CT 06509
203-624-3103 TWX 710-465-1227
West Coast offrce Box 7809 San Francisco. CA
94119 0415-421-8872 TWX 910-372-7992
Canada Len Finkler Ltd Ontario

1976, Continentat Specialties Corporation
CIRCLE 16 ON READER SERVICE COUPON




BOOKMARK

(Continued from page 16)

book shows how these parts are assembled
into all types of complex avionics systems
for military, private and commercial
planes. The unique features of aviation

[ . [.
RU

24

Soft cover
406 pages
$8.95

communications—the crowded frequency
spectrum, the special aerodynamic anten-
nas, the multipath signals, the require-
ments for reliability—all are explained
thoroughly. Another section, a guide
through the intricacies of autopilots—tells
all about gyros, servos, servoamplifiers,
sensors, and actuators—and shows how
these and other systems and components
are interrelated. Airborne radar—its types,
limitations, uses and circuits—are fully de-
tailed. Accuracy search radar, height find-
ing and navigation are covered in depth,
along with radar receivers, displays and
transmitters. Published by Tab Books,
Blue Ridge Summit, PA 17214. [ ]

—onadoe

THE ANTI-THEFT CB ANTENNA LOCK

PROTECT YOUR ANTENNA
)
tenna=loc it!

tenna-loc is the first,

really positive protection
designed to keep

your antenna intact and in
place — year round! Yes,
you may remove it for car
wash or long term storage
... but there's no need to
every time you park!

It works like a charm in
all kinds of weather and
keeps on working for
years. tenna-loc
features a -turn-proof
locking stud integrated
into a specially notched
U-bolt with a 5-tumbler,_
corrosion proot

key lock. We also give
you a heavy-duty
mounting bracket

A product of

VERNI

ON C
/ CONSUMER PRODUCTS DivISIOf

f@ Lake Success Park, Cb

and an electro-polished,
stainless steel replacement
cup.where needed,for easy,
quick installation. At $11.95
(approx), it's a steal!
Get one today.
m Choice of
models, to fit
most trunk
mount an-
. tennas.
® Installs quickly, easily:

i G
. eps your antenna secure.
'® Chrome plated. 5-tumbler,
arrosion proof key lock.

w’}ixclusive. turn- proof,

1 U-bolit with tock-in stud.
3 _ B Made in US.A;

patent pending.

See Your Dealer!

CIRCLE 15 ON READER SERVICE COUPON
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Hey, Look Me Over
(Continued from page 13)

Both Experimentor sockets also accept
transistors, LEDs, resistors, capacitors,
pots—virtually all types of discrete com-
ponents, as well as lengths of #22-30
solid hookup wire for interconnection—
with plug-in ease. Both Experimentor
sockets also feature a unique interlock-
ing system that permits sockets to be
snapped together, mixed or matched,
vertically or horizontally, to provide opti-

=iz} S — .

CIRCLE 48 ON READER SERVICE COUPON

mum configurations for almost any type
of circuit, and instantly disconnected or
reconnected, without tools, to meet re-
quirements. CSC Experimentor sockets
are available now from CSC distributors
and dealers, or directly from CSC's East-
or West-Coast offices. For more informa-
tion, contact CSC at 44 Kendall St., Box
1942, New Haven, CT 06509.

Hobby-Wrap Tool

The new BW-630 Hobby Wrap is a
revolutionary battery-powered tool for
wire-wrapping 30 AWG wire onto standard
DIP socket terminals (.25 inch square).
The tool comes complete with a built-in
bit and sleeve for producing the standard
“modified” style wrap.

CIRCLE 46 ON READER SERVICE COUPON

A built-in mechanical device prevents
overwrapping. Carefully desigred and de-
veloped for the serious amateur, the tool
weighs only 11 ounces and runs on all
standard or rechargeable C size batteries.
Pistol-grip design of rugged ABS plastic,
positive-indexing mechanism and quality
construction assure reliable performance.
Price is $34.95. (Batteries not included).
Available from local electronics suppliers,
or direct from O.K. Machine and Tool
Corporation, 3455 Conner Street, Bronx,
N.Y. 10475. |
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AMAZING & HARD-TO-FIND
SCIENCE BUYS !

ALTERNATE ENERGY
SPACE AGE - HOBBIES

SUPER POWER FOR ANY AM RADIO
Antenna assist has pulled in
stations up to 1000 miles* off!
No wires, clips, grounding. Solid
1 state—no elec., batts., tubes.
No, 72,095 EK $19.95 Ppd.
ULTRA SELECT-A-TENNA
{OVER 1000* MILES)
NO.72,147EK .......... $24.95
* SUBJ. TO LOCAL COND.

SAVE 50%! 8 x 20 MONOCULAR
Top quality Spy Scope, a $30

3

value, now $14 951 Special pur-
N Q; chase saves you 50%. 100%
coated optics; 393 ft. field of
view. Only 2 oz.—stores in
pocket, purse, glove box.
No. 1568 EK..$14.95 Ppd.
3-Channel Color Organ lets you

: et ARt modulate 3 independ. strings of
. coiored lamps w/ intensity of

. your music. “Audio light show

|| ™ prich!

No. 42,309 EK (ASSEMBLED)............. $18.50 Ppd.
No. 42,336 EK(UNASSEMBLED).......$15.95 Ppd.
NASA-CHOSEN FOR APOLLO/SOYUZ
20x60 binocular {modified) to
view Earth! Big 60 mm objective
lenses: 173-ft. field of view at
1000 yds. Relative brightness.

SEE MUSIC IN PULSATING COLOR
tlashes. responds to rhythm,
The Astronauts used this super
9.0. Fully coated optics. more!

No. 1556 EK ......... (9%x8%"; 47.5 o0z) $99.95 Ppd.
PRO ELECTRONIC SOUND CATCHER

Parabolic mike w/ 183%" trans-
Farent reflecting shield & 2
-C.'s in amplifier magnifies

‘:)«5, signals 100X over omni
direction mikes. Catch sounds
never bef. heard; highest signal
to noise ratio poss. 5% ib.

No. 1649EK (REQ. 29V BATT))........... $299.00 Ppd.

KNOW YOUR ALPHA FROM THETA!
e For greater reiaxation & concen
tration, monitor your Aipha
Theta brainwaves w/aud. or vis
S|g0 on Biosone IIaFeats of
. D $200-up umits incl 3 feedback
L modes! 4-ib.
No. 1668 EK (9%x5%x4%")................ $149.95 Ppd.
No. 71,809EK (FOR BEGINNERS).....$59.95 Ppd.

AN ULTRA-MINIATURE AM RADIO!
About the size of a small match-
box. Amazing volume & clarity
{depends on locale). insert
earplug (incl) & directional AM
mini ma rvel plays! Runs ab. 100
hrs. on 2 hear. aid batts (incl).
(LESS THAN 1% 0Z.1)

No. 1976EK...$14.95 Ppd.

110V FUEL MISER RECLAIMS HEAT

Save your 40% wasted heat to

o warm a basement, garage, rec

rm. at no extra cost! Direct it

your way instead of up the

:: chimney. Fan-forced clean hot
air via easy ducting!

No. 19,194EK (5 DIA.) Shpg. 17 Ib. .$121.50 FOB

CAN'T SLEEP, RELAX? TRY THIS!

Eiectronic sound conditioner
simulates 4 kinds of soothing
sounds of ocean surf & rain;
‘white” sound helps mask un-
wanted noise. Medical tests
proved analgesic effects!

No. 71,997 EK $89.95 Ppd.

QUALITY DETECTOR UNDER $40

i 2 Our fully transistorized BFO unit
can locate a guarter at 18"
Powerful 6 trans.-oscillator
amplifier circuit. Comp. to
others priced 50% more! Alumi-
num, just 2 Ib

No. 80,222 EK $39.95 Ppd.

GIANT FREE

164 PG. CATALOG

| THERE IS NO OTHER TELESCOPE LIKE IT!

THE NEW EDMUND 44", 1/4
NEWTONIAN WIDE FIELD
REFLECTOR TELESCOPE

Clear, bright, spectacular wide angle views of
stars, moon, comets . .. easy to use ... portable!

\
3

’

IN SECONDS YOU'RE SCANNING THE ASTOUNDING UNIVERSE, able to
see and study the breath-taking Cosmos as perhaps you never have before
awesome vastness. unbelievable orderliness, stark Siient beauty Ailthe
fascinating heavenly mysteries are yours to enter and explore This new
refiector telescope makes it easy for everyone tospana thousand light-years to
space-age enjoyment of the heavens and outdoors. No complicated set up' Just
insert the eyepiece. focus. and its big 3% field of view gives you more stars in a
single view than any other type of tejescope Brnight. crisp. finely resolved images
to capture your interest and imagination 't s probably the easiest to use teiescope
ever  over yourshouider.inyour lap. on atripod Or |ust rotate the spherical base
on its own mount for use on a table, car hood. Take it anywhere {(only 17", 10 ib.)
Top quality optical system. 4% 1/4 parabolic primary mirror {Ys wave, 17" F.L}
prealigned “a wave diagonal on a coated optical window seals optics frommoisture
Patent and dust. 28mm Keliner eyepiece {gives 15X, higher without other eyepiece or

Pendi Barlow) Fastfocusing (25 toinfinity) Bright Scharfaman red (doesn't impair night
ending ‘ vision): ad; carryingstrap. A ‘first” scope ‘must

andeal second scope’ NO 2001 EK 3149 230

FOR GREATER RELAXATION, CONCENTRATION,
listen to your Alpha and Theta brainwaves!

Do it with an amazing biofeedback monitor.
This ultra-sensitive sensor detects brain sig-
nais, lets you monitor (hear and see!) your
Alpha and. Theta brainwaves. Great aid to re-
laxation, concentration. This portable (8 x 3
x 4") lightweight (24 oz.) metal unit has a
unique electrode headband to slip on or off in
seconds without messy creams or solutions.
Hooked to amplifier, it filters brainwaves, and
signals an audible beep for each Alpha or
Theta wave passed. You get both audio and
visual (L.E.D.) feedback with this reliable, com-
pletely safe unit. It operates on two v tran-
sistor batteries, offers features comparable to
many costlier models. A comprehensive in-
struction booklet is included.

No. 1689EK JusT sgggg,

LOW COST, HIGH QUALITY

INFRA - RED EYE

Binocular Style, $329.95; Standard, Only $299.95

A must for Infra-red crime detection surveil-
lance, security system alignment, |.R. detec-
tion, laser checking, night-time wildlife
study—any work requiring |.R. detection and
conversion to the visible spectrum. Self-
contained scope (11 x 14% x 3") includes |.R. % -
light source (for up to 90’ sight at night!), 6032 I.R. converter tube, /3.5
telephoto lens, adjustable triplet eyepiece, an adapter for use with your car's
cigarette lighter—mare! Bright 1.6X image (Binocular style gives super-
bright 2.5X). Focuses from 10° to infinity, runs on 6 or 12v DC.

Not for sale to Cal. residents other than authorized by U.S. Armed
Forces, law enforcement agencies or solely for scientific research
and education purposes.

STANDARD STYLE, STOCK NO. 1683EK .. .. ONLY $299.95 Ppd.
BINOCULAR STYLE, STOCK NO. 1685EK ... ... JUST $329.95 Ppd.

Do-1t-Yoursall Kit #61069EK .......... .. $37.50 ppd.
Low Cost "Starter’ Unit #71809EK ....... $59.95 ppd.

Send me the following:

EDMUND SCIENTIFIC CO.

300 Edscorp Bldg., Barrington, N.J. 08007 e (609) 547-3488 un 30 cays for full refund.
America's Greatest Science e Optics e Hobby Center
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ANTEE. You must be sabis-
fied or return any purchase

City, State, Zip
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COMPLETE AND MAIL COUPON NOW
EOMUND SCIENTIIfIC C0. 300 Edscorp Bidg., Barrington, N. 1. 08007

ANER ‘Eﬂumuﬂn m Stock No. Quantity Price Ea.
T |
s [TOTY
SEND FREE ]
164 PG CATALOG "EK" l
Charge my _ American Exp
BankAmericard ~ Master Chg I
4500 UNUSUAL BARGAINS Interbank No. ¢ cms:g?sha"d'ci:gci"““ $ 1.00 l
n Lo d
FOR HOBBYISTS. Card No. ___M.0. in amount of S e I
SCHOOLS. INDUSTRY .
Expiration Date Signature |
30-DAY MONEY-BACK GUAR- Address, I

-
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COVER 40 CHANNELS NOW! Electronics in the News!

| €X-1000 37sdscan SUPERVACUUM CHAMBER

H CITIZEN’S BAND BASE ANTENNA IBM scientists have designed and
Designed to withstand nature's abuse ... built a chamber large enough to hold
CX-1000 is an 18’ high “package of dynamite several experiments in a vacuum $o
performance” for AM or sideband. This pl_§
omnidirectional base antenna has a nearly perfect that it is beyond the
precision tuned coaxial stub system for capability of present-day instruments to
perfect match and low ohmic losses. Made i £ h
of heavy wall, bright finish seamless measure. By extrapolation from what

Al aluminum tubing and stainless steel
fasteners.

TRUNK BUSTER

FIBERGLASS MOBILE

Our 48" Top loaded or tunable tip
antenna with solid one piece no hole
trunk lip mount. The mount has foam
protective pad and spring loaded
cable contact. Complete high per-
formance systems preassembled with
18' cable and connector.

1 CM-403 Trunk mt. with 48" whip
| CM-404 Trunk mt. with 48" tunable whip

Cushcraft products are stocked by
dealers throughout the world

P.O. BOX 4680, MANCHESTER, N.H, 03108
Dr. William A. Thompson (right) and Mr.

CIRCLE 22 ON READER SERVICE COUPON Stephen F. Hanrahan of 1BM have designed
and built a super-vacuum chamber to
study possible materials for future
computer components. Dr. Thompson is
holding a replica of an evaporator being

for the Experimenter! A
INTERNATIONAL CRYSTALS and KITS

.02% Calibration Tolerance
EXPERIMENTER

CRYSTALS
(HC 6/U Hoider)

$425

Cat. No. Specifications

can be measured, however, the one-
cubic foot (.03 cubic meters) chamber
appears to approach the “emptiness” of
interstellar space. This supervacuum is
achieved by cooling the chamber to
only a few degrees above absolute zero.
“This method is not unique, in that it
m ars i
031300 3 to 20 MHz — For use in OF-1L OSC has been Hsed, for a0y SEaSE small
Specity when ordering. chambers,” said Dr. William A. Thomp-
031310 20 to 60 MHz — For use in OF-1H OSC son, one of the chamber’s developers.
Specify when ordering. . ; . . o

‘Our main contribution is that we have
tried to make a gencral-purpose vacuum

Enclose payment with order {no C.0.D.). Shipping . .
MXX-1 Transistor RF Mixer and postage (inside U.S Canada and Mexico only) system of a size such that a variety of

OF-1 OSCILLATOR
$32°

The OF-1 oscillator is a
resistor/capacitor circuit
providing oscillation over a range of frequen-
cies by inserting the desired crystal.

2 to 22'MHz, OF-1 LO, Cat. No. 035108. 18 to 60 MHz,
OF-1 HI, Cat. No. 035109. Specify when ordering.

will repai intern: i Pri fi g 2 Sers
S ot Mo 00106 $4.50 ea. R e L b g 5 Y instruments can be incorporated within
SAX-1 Transistor RF Amp sh|pmenl to other countries will be quoted on re- the chamber to study surfaces over
3 to 20 MHz, Cat. No. 035102 quest Price subject to change Address orders to . N b
20 to 170 Mz Cat. No. 035103 $4.50 ea. M/S Dept. PO Box 32497 extended time periods.
BAX-1 Broadband Amp Oklahoma City. Oklahoma 73132 Dr. Thompson sees the vacuum
20 Hz to 150 MHz Cat. No. 035107 $4.75 ea. WRITE FOR BROCHURE chamber as an important means of

‘ forming and studying super-thin layers
International Crystal Mfg. Co., Inc. E of material-layers perhaps only one
10 North Lee Oklahoma City. Oklahoma 73102 atomic layer thick. Such layers may be

useful in the development of future

computer components, and have become
CIRCLE 9 ON READER SERVICE COUPON increasingly important as the size of
electronic circuitry for computers has
become smaller. It is important to
prescrve thin layers over extended per-
iods to observe any changes that may

20 ELEMENTARY ELECTRONICS/March-Aprii 1977




occur in a layer’s electronic properties.
“In a narmal vacuum system,” Dr.
Thompson said, “this surface layer
doesn’t stay the same long enough for
us to get a good analysis of it. We
needed something in which we could
do experiments over a period of time
like two or three days, then preserve
the surface and analyze it again a
month later.”

Although the chamber runs at very
low temperatures, it contains within it
an evaporator hot enough to melt and
evaporate various materials, such as
lead, onto test surfaces. These tem-
perature extremes make for unique
testing conditions.

CALCULATOR HELPS WITH
FLIGHT PLAN

A programimable calculator that. fits
in the hand is the latest flight planning
and navigation aid from Texas Instru-
ments for general and business aviation
pilots. TI has produced a library of 21
aviation programs for use with SR-52
card programmable caiculators. The
pre-recorded programs offer pilots an-
swers in seconds to flight planning and
navigation questions, including course,
position, time, speed, temperature, altj-
tude, winds, fuel consumption, and
weight and balance.

With these aviation programs, the
SR-52 can be a tremendous computa-
tional resource for the pilot who takes
pride in his ability to navigate with pre-
cision. The electronic calculator joins
the mechanical flight computer and

A 21-program library for SR-52 card
programmable calculators has been
introduced by Texas Instruments to help
general and business pilots with flight
planning and navigation.

plotter as a basic navigation aid. To
develop a flight plan for a trip with
several legs, for example, a pilot inserts
a pre-recorded program on a small mag-
netic card into the calculator memory.
He then keys in the flight planning in-

ELEMENTARY ELECTRONICS/March-April 1977

Put Professional Knowledge and a

COLLEGE DEGREE

in your Electronics Career through

Earn Your

DEGREE

by correspondence, while continuing your pres-
ent job. No commuting to class. Study at your
own pace. Learn from complete and explicit
lesson materials, with additional assistance from
our home study instructors. Advance as fast as
you wish, but take all the time you need to master
each topic. Profit from, and enjoy, the advantages
of independent study.

The Grantham correspondence degree program
in electronics is comprehensive. It begins with
basics, written in very simple language, and
continues through the B.S.E.E. degree level.
Throughout the entire program, heavy empha-
sis is placed on clear explanations written in great
detail, progressing from the simple to the com-
plex, in easy steps.

Our free bulletin gives complete details on the
curriculum, the degrees awarded, the require-
ments for each degree, and how to enroll.

GRANTHAM SCHOOL OF ENGINEERING
2000 Stoner Ave., Los Angeles CA 90025

® Telephone (213) 477-190]1 @

Worldwide Career Training thru Home Study
Mail the coupon below for free bulletin.

Grantham School of Engineering z-3-77
2000 Stoner Ave., Los Angeles, CA 90025

I have been in electronics for__ years. Please
mail me your free bulletin which gives details con-
cerning your electronics degree programs.

Name Age
Address
City State Zip

e o o e e e s e e e s e ———
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NEWSCAN .

formation for his trip.

For the first leg, the metcorological
and aircraft performance information
he enters may be as follows: 12° E
magnetic compass variation; 200° wind
direction: 28 knots wind velocity; 115
knots true air speed; 14 gallons/hour
fuel consumption; 245° true course; and
80 nautical milfes distance. Takeoff will
be at 12:50 p.m.

After performing calculations based
on that information and the data in the
program, the calculator in a few sec-
onds will show a true heading of

235.0863 in its display or print it out on
paper if an optional PC-100 printer is
attached. Further program runs will
show: 223.0863 magnetic heading;
93.4838 ground speed; 0.5121 estimated
time enroute; 11.9807 fuel consump-
tion; 13.4121 estimated time of arrival.

The sequence of computations is re-
peated for each flight leg. After the
second leg is calculated, the program
also provides the pilot with running
totals of certain information, like total
time in flight and overall fuel consump-
tion. Several flight plan programs are

Here's your chance to get start-
ed in solderless breadboarding
and save in the process. Buy
our SK-10sock-
et above for
$17.75and we’l
also give you
our SK-20sock-
et as a bonus.
Not only that,
but if the SK-10
doesn’t live up
to your expec-
tations, return \
it for a full re-
fund and keep the SK-20 for
your trouble.

E&L socketsare the finestmade
in the industry and have a
life of over 10,000 insertions.
Integrated circuits and dis-

crete components insert di-
rectly without adapters. And
all interconnections are made
with 20 to 26
gage solid con-
ductor wire.
Get started
now. E&L soi-
derless bread-
boarding sock-
ets are avail-
able through
local participat-
ing computer
stores. These
stores also carry E&L's full line
of breadboarding and micro-
computer equipment as well as
our line of BUGBOOKS®. Stop
in today and start going sol-
derless.

\—-——

/ .D E&L INSTRUMENTS, INC.
61 First Street, Derby, Conn. 06418

(
I
|

I ——

(203) 735-8774 Telex No. 96 3536

Dealer inquiries invited. <

CIRCLE 21 ON READER SERVICE COUPON

22

included in the library, including one
for use when there are winds aloft, one
with a verification routine and another
for long range flights. Other programs
are included for rhumb line navigation,
dead reckoning and great circle flying.

The key element in this system is that
the pilot can store information ahead
of time on one of his magnetic cards.
During the flight, he only needs to key
in a reference number for a waypoint
rather than its detailed coordinates. This
prevents entry errors during the flight.
Some of the other programs in the
library include those for predicting
freezing and lowest usable flight levels,
atmospheric conditions, mach number,
true air speed, true air temperatures,
density and line of sight altitude, and
DME speed correction. And the price
is right. The SR-52 calculator has a
suggested retail price of $299.95. The
aviation program package retail price is
$44.95 and the PC100 printer unit is
$295.00. The 14 V DC adapter/charger
is $12.95. If you'd like more infor-
mation, write to Texas Intsrument In-
corporated, P.O. Box 5012, M/S
308EE, Dallas, TX 75222 (Attn: SR-
52AV). Good flying!

WATER TOWER
Technology developed by industry for

offshore oil drilling was used to signifi-
cantly reduce the costs of our Air Force
fighter pilot training program. Known
as Air Combat Mancuvering Instrumen-
tation, the system includes five ocean
towers where electronic equipment is
mounted to track planes as they fly
over the Gulf of Mexico near Tyndall
Air Force Base in Florida.

The 200-foot high towers will be
built by Bethlehem Steel for Cubic Cor-
poration, which is a prime contractor
for the system. Usc of the oil drilling
towers for an electronic application was

(Continued on page 24)

“Hi, Pop ... Mom’s still talking
to you down at the office.”
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DISA

PEARI G

MOTORIZED

) by FAMOUS ARCH ER

A Flip its switch, and the Archer electric antenna
4 extends to its full 33" length and turns your CB
radio on. Flip again, and it retracts into the fender
and turns your radio off. Nobody will know you've
got ears — it's Archer’s automatic answer to CB
rip-offs. A top performer that ends the bother of
removing your antenna. Adjustable SWR.
Center loading coil, excellent for mobile use.
Quality materials and workmanship.
Installation hardware and instructions
included. Our “disappearing act” is
another reason why a million CB'ers will
choose Radio Shack’s Archer brand
this year. Get 21-970 and you'll have
something to hide and nothing to
lose. Only 59.95*

NOW you see it.
now you don't.

i

LEADING THE WAY IN QUALITY CB SINCE 1960

Just Say “'Charge It" nad Io ’haek

at most stores *Price may vary at individual stores and dealers. A TANDY COMPANY o FORT WORTH, TEXAS 76107
prices and products may vary in Canada. 5000 LOCATIONS IN NINE COUNTRIES
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0 [ 2 BF aNda 2 : 2 s
a joint development of the two com-
J T CadilyOaru $ panies. The range itself is being built
ed to be you'd get dea, lay out 2 P b, by the U.S. Navy for the U.S. Air
pC board, p AT g toge 4 b ; Force under a Joint Scrvice Program.
¥ o et M L R~ N The key to the savings was to design

a prefabricated tower with a large mat-
type foundation. After it is built, the
tower is floated to its location in deep
water and then sunk. The tower is
stabilized on the ocean floor by weight
and friction.

The Air Force quickly saw the ad-
 vantages of these “soil supported” tow-
ers over conventional pile-type, which
W would have cost more than two or three
; i | times the amount to build and erect.
In contrast to the conventional pile-

5:‘3" " ACE Tie DIP No. No Board Size Price
o odel No. Points Capacity Buses. Posts (inches) Each t e de i n w 8 wer 1se fO
923333 200-K (kit) 728 8 (16's) 2 2 4-9/16x5-9/16 $18.95 yp SIENS, pich € used ity
923332 208 (assem.) 872 8 (16's) 8 2 4-9/16x5-9/16 28.95
923334 201-K (kit) 1032 12 (14's) 2 2 4-9/16x7 24.95
923331 212 (assem.) 1224 12 (14's) 8 2 4-9/16x7 34.95 o
923326 218 (assem.) 1760 18 (14's) 10 2 6-1/2x7-1/8 46.95
923325 227 (assem.) 2712 27 (14's) 28 4 8x9-1/4 §9.95 i
923324 236 (assem.) 3648 36 (14's) 36 4 10-1/4x9-1/4 79.95 L
=

Order from your A P distributor today. i
Our distributor list is growing daily.
For the name of the distributor nearest you
call Toll-Free 800-321-9668.

Send for our complete A P catalog,
The Faster and Easier Book.

AP PRODUCTS INCORPORATED

Box 110-EE Painesville, OH 44077 (216) 354-2101 TWX: 810-425-2250
CIRCLE 5 ON READER SERVICE COUPON

The above 200-foot tower is being built
for the U.S. Air Force using technology
borrowed from the oil industry. It is part
of an offshore pilot training range at
Tyndall Air Force Base, Florida. The towers

WITH ol ¢ | are floated into position and then
submerged. Weight and friction hold the

KESTER SOLDER _ufeNae,

stations in the Atlantic Ocean some
years ago, the soil-supported design has
no need for extensive otfshore construc-
tion equipment during installation, or
removal of the towers years later. For

(Continued on page 26)

Handymen! Hobbyists! &
DO-IT-YOURSELFERS! —

Let Kester Solder aid you in your home repairs or hobbies. For that household
item that needs repairing — a radio, TV, model train, jewelry, appliances, minor
electrical repairs, plumbing, etc. — Save money — repair it yourself. Soldering
with Kester is a simple, inexpensive way to permanently join two metals.

When you Solder go “First Class’ — use Kester Solder.

For valuable soldering information send self-addressed stamped envelope to
Kester for a FREE Copy of “Soldering Simplified"".

KESTER SOLDER
Litton 4201 WRIGHTWOOD AVENUE/CHICAGO, ILLINOIS 60639‘/ “Calling Cur 54, Car 54
Clean your windows . . . someone
is stealing your hubcaps!”

CIRCLE 11 ON READER SERVICE COUPON
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for quali_tgl_eiectronic parts and tools.

OK MACHINE & TOOL CORPORATION

3455 Conner St., Bronx, N.Y. 10475/ (212) 994-6600 / Telex 125091

CIRCLE 20 ON READER SERVICE COUPON
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EICO’s 30 Years Experience
Assures More Electronics Value
For Your Money!

TEST INSTRUMENTS

cEte
SNEW!

EICO 388 COLOR BAR GENERATOR
Pocket-size, battery operated with LED Indi-
cator. MOS LS| IC provides 9 digitally con
trolled, stable patterns. Crystal controlled
chroma and timing oscillators. Simply con
nects to TV's VHF antenna terminals.

Wired $89.95
EICO 390 FUNCTION/SWEEP GENERATOR
Outstanding features include: Sine, Square,
Triangle Waveforms; .2 Hz to 200 KHz fre-
quency range; Linear and Log Sweep; Cal-
ibrated attenuator, VCO for External Frequency
Control; BNC Front Panel Output.

Wired $169.95

vy

CB ACCESSORIES

EICO 700 CB FREQUENCY COUNTER

Compact in-line mobile frequency counter for
the serious CB'er/Hobbyist. Operates auto-
matically on transmit. 10 Hz to 30 MHz. $99.95

EICO LR-3 “LONG RANGER” INLINE
PREAMP

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

EICO CM-2 “CHANNEL MONITOR”
AUTO-SWITCH

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

EICOCRAFT IC KITS

%3 -
EC-5000
SCA
ADAPTOR KIT
ONLY $12.95

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

IC PROJECT KITS NOW AVAILABLE
EC-5100 ESP Tester $10.95

EC-5200 '‘Decision Maker'" $9.95
EC-5400 Stereo Power Amplifier $10.95
EC-5500 Stereo Pre-Amp $9.95
EC-5600 Electronic Lock $11.95
EC-5700 Universal Power Amp $8.95

HOBBY/AUTOMOTIVE

SNEW!
BW-300 ALPHA BRAINWAVE MONITOR
Lowest cost, battery operated, professional
Biofeedback System. IC Circuit design fea-
tures an active filter and 5-microvoit sensi-
tivity. Complete with stethescopic earphone,
electrode headband and instructions.

Kit $34.95 Wired $59.95

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

BURGLAR/FIRE ALARMS

™ o

Pe “\,‘

P . - o,;}:g_,"g,

.t S

$5-500 BURGLAR/FIRE ALARM SYSTEM
Professional Security System designed for easy
do-It-yourself installation. Features EICO FC-
100 Control Center with AC/DC automatic
transfer to battery operation. Complete system
includes Installation Handbook. Add additional
sensors, bells, to suit your own needs. $159.95
SD-75 BATTERY OPERATED FIRE/SMOKE
ALARM

lonization-type detector gives earliest possible
fire warning. Mounts directly to ceiling with 2
screws. ‘‘Beeps’’ when battery needs replace-
ment. U.L. listed. $39.95

FREE EICO CATALOG

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

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

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

EICO-283 MaMa Street, Brooklyn, N.Y. 11207

p£/Ico5

Leadership in creative
clectronics since 1945.

CIRCLE 2 ON READER SERVICE COUPON
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NEWSCAN

removal, the towers are simply re-
floated and towed away.

Future ranges will also be built off-
shore using the same type of tower and
resulting in even greater savings. These
new training ranges are solar powered.

The system allows Navy and Air
Force pilots to train in air-to-air combat
while dueling in mock dogfights with
other pilots who are also flying high
performance jet planes. The ground in-
structors monitor the pilots’ every move
while in action and teach advanced
tactics. The entire mission is recorded
and may be replayed to the pilots or
instructors at later times for study.

SELF SUFFICIENCY

A higher level of self-sufficiency has
been opened up for paraplegics, quad-
raplegics and other persons with im-
paired limbs through the introduciton
of a new dictation equipment system.
The system. designated the Sony VR-35
(the “VR" stands for Vocational Re-
habilitation), utilizes a voice-activated
recording mechanism and is operated

By using a magnetic mouth wand, a
quadraplegic can gain a high level of
self-sufficiency with a new dictation
system from Sony. Here, Jack Achtenberg,
a quadraplegic, demonstrates his ability to
operate the Sony VR-35 to Masaru Ibuka,
honorary chairman of Sony Corporation.

by a mouth wand with a magnet at its
tip, so even if a person has no func-
tioning limbs, he can conrtol virtually
all dictation procedures.

Paraplegics and quadraplegics are al-
ready accustomed to using similar
mouth wands, with rubber tips instead
of a magnet, for turning pages of books.
Now. with no more training than that
required by a secretary or executive who
has received a new dictating machine,
the paraplegic has at his disposal the

(Continued on page 90)

ELEMENTARY ELECTRONICS/March-April 1977



Ask Hank,
. He Knows!

AC Tester Problems
Hank, I built vour AC outlet tester from
the article "Your AC Outlet Will Get You
If You Don’t Watch Out,” in the Septem-
ber/Ocotber 1976 issue, and had two
technicians check it but the neon lamps
don’t light up right. Sometimes they’re
dim, sometimes give wrong or no indica-
tion. What have I done wrong? Help!
—J. G., Chapel Hill, NC

ORANGE ‘@r} %
| Ra
- NES () ? 300k

GND ",_ '1'
OOk
NEUTRAL F' =
$ HOTJ N /
l__, = 11@’___*
GREEN / R6
NE) 300K
L=
i
100k

Relax, you haven’t done anything wrong.
It seems some of those little neon lamps

Got a question or a problem with a project—ask
Hank! Please remember that Hank’s column is
limited to answering specific electronic project
questions that you send to him. Personal replies
cannot be made. Sorry, he isn't offering a circuit
design service. Write to:

Hank Scott, Workshop Editor
ELEMENTARY ELECTRONICS
229 Park Avenue South
New York, NY 10003

have wider variations in their firing volt-
ages than the ones in the author’s proto-
type which we tested in our lab. To be
sure the neon fires correctly add three
300,000-ohm resistors (any wattage) to the
circuit—one across each neon bulb. That'll
straighten it out. Good testing!

Wants More Juice
Is it possible 10 increase the charging
capacity (power) of one six-twelve volts
battery charger?
—P. C., Trujillo Alto, PR
I'd say no! The transformer is designed
for a certain maximum current. To re-
place it would require a large expense. Also,
the meter, rectifiers, and possibly the in-
ternal wiring must be replaced. It’s easier
to buy a new unit,

The Law Has Ears
Is it illegal to tape program material off
TV and radio programs?
—D. D., Litile Chute, WI
If you record for your own personal
use, the answer is no! You may play back

the material for your viewing or hearing
and include your immediate family, in
your home. However, do not attempt to
sell the material or use it to entertain
others. For example, a restaurant owner
recorded some musical programs and
played it back for his patrons to enjoy
while they ate. You guessed it, he was
sued and lost in court. Just keep it to your-
self and no one will (or can) complain.

MHz to kHz

Could you tell me how to convert kHz
frequency numbers into MHz numbers,
because all the radios 1 come across are in
MHz instead of kHz.

~J. J.,, Gloversville, NY

It's easy, really! Just divide kHz by 1000
to get to MHz, or multiply MHz by 1000
to get kHz. For example: 1| MHz = 1000
kHz; 10 MHz = 10,000 kHz; 30 MHz —
30,000 kHz; 21.75 MHz = 21,750 kHz.
Just examine the examples given and you'll
have no trouble doing it yourself.

Slinky Boinger

[ noriced that in your Mayv-June, 1976
issue of ELEMENTARY ELECTRONICS, you
published an article on the use of a
“Slinkv” 1oy as an antenna.

You may not have known that we manu-
facture the Slinky Dipole Antenna, for use
as either a transmitting or receiving an-
tenna. We use special oversize coils made
especially for us, but they resemble the toy
coils. Qur coils, however, have over 335

(Continued on page 29)

UNWRAP

OK MACHINE & TOOL CORPORATION
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Learn about
the energy of
the future:

}ola r

o:ve L8

LAB XIT

MANUAL GIVES
HISTORY OF
SOLAR POWER
AND ITS USES,
PLUS EASY
INSTRUCTIONS
FOR 25 PROJECTS

Includes 2 %*
SOLAR POWER 1 295

Panels += -

Harness the power of light! Learn the “hows” and ""whys" of solar
energy as you build sun-powered radios, transmitters, relays, light-
beam communicator, even a sound synthesizer — 25 fascinating
projects in all. Includes solar cells, transistors, transformer, code key
— 22 separate components — all in a 15x10x2” work case. Pre-
mounted parts and solderless “breadboard” chassis for safe, sim-
ple, neat assembly. Easy-to-follow instruction manual explains each
project in non-technical language and includes simple pictorial
hookup diagrams to help teach electronic theory as you work with
each circuit. The educational kit that's a step into the future for
students, beginners, hobbyists of all ages. Ask for 28-246. (Some
circuits require batteries, not included.)

SOLD ONLY WHERE YOU SEE THIS SIGN:

®
1.5 to 30 MHz 95*
Shortwave Bands 28-205
Plus Standard AM

Tune in the world! Five controls, 3" speaker, A TANDY CORPORATION COMPANY
‘;‘g;daputﬁggag;q'gﬁ{;sdfsgagg';,g?gg‘;tgfy' OVER 5000 LOCATIONS e 50 STATES 9 COUNTRIES

99 *Retai! prices may vary at individual stores and dealers
operation Prices and products may vary in Canada
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ASK HANK, HE KNOWS
(Continued from page 27)

feer of radiating (or receiving) conductor.
Incidentally, our unit forms a helical
resonator which is impedance-matched to
a 50 ohm coaxial transmission line. This
results in much greater efficiency and a
greater received signal. The antenna may
be tuned . any frequency from about 3.4
MHz to over 60 MHz.
—Ellen J. Arnow, Chief Engineer
Telethon Data Corp.
P.O. Box 84
Kings Park, NY 11754

The world is getting smaller! Our an-
tenna project, called Boinger, used a toy
Slinky coil to form a retractable, vertical
antenna. The Slinky Dipole antenna is
another cat—it's horizontally polarized for
the 80-, 40- and 20-meter shortwave bands.
Why not get all the facts by writing to

So get some microPs on the covers
let’s satisfy our microP lovers
In the Masthead put “Norm Myers”
play up to reader desires
And ele will be
the magazine to discover.
—B. M., Red Bank, NJ

You really put it on the data bar. 10-4.

CB Straight Up
I claim that a CB vertical base antenna
can be close to a TV antenna without
causing interference with the TV recepition.
After all, the TV antenna is horizontally
polarized and the CB is vertically polar-
ized. What do you say, Hank?
—R. D., Waco, TX

Well, first, the TV mast, usually made of
metal, will cause some signal loss on CB.
Also, it will wreck your omnidirectional
antenna pattern. The TV lead-in wire will
pick up some signal since it is vertical. If

the TV set is not aligned properly, or the
front end is easily overloaded, the CB
signal can cause problems. But it’s the CB
harmonics that'll cause the most problems.
Distance between the CB and TV antenna
will decrease possible interference.

Ra-ta-ta-ta-tatski
What is this machine gun signal I hear
on the amateur frequencies? [ monitor the
ham bands and would like to know.
—K. M., Skokie, IL

It appears to be a Soviet over-the-hori-
zon radar in the Baltic area beamed at
Canada and the U.S. The FCC has com-
plained to the International Telecommuni-
cation Union in Geneva, Switzerland.

DOTvs. FCC

I live in Canada and want to ‘'get my CB
license. While I am waiting for it, am 1
allowed to use the CB operators temporary

E. J. Arnow at the address given above.

From a Poet
In late 1978
when CB has met its fate.
We will remember the spree
that started in 73
And our radios we will
give to the state.
But in late 1985
when microPs buz like bees in a hive
We will remember from ele
the Computer Readout compli
And those articles will
still be alive.

“Well, mercy sakes, back door,
looks like we have a convoy!”

ONLY $3 495

3455 Conner St.,

HOBBY~W RAP

COMPLETE WITH BIT AND SLEEVE

OK MACHINE & TOOL CORPORATION

Bronx, N.Y. 10475 / (212) 994-6600 / Telex 125091

<

0255sq. post,
AWG 30 wire
(batteries not included)

CIRCLE 19 ON READER SERVICE COUPON

Now you, the hobbyist, can do
wire-wrapping professionally with
our easy to use Hobby-Wrap gun.

Model
BW-630
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burglar —
fire

alarm catalog

over 900

systems,

detectors,

controls,

: sounders,
tools, locks,
D e cupply o supplies

TO PROTECT HOMES,
BUSINESSES, INDUSTRY

Huge selection of hard-to-find security
equipment from stock. 64 fact-filled pages
loaded with 100’s of highest quality profes-
sional alarm products, technical notes,
diagrams.

ONE-STOP SUPERMARKET
SELECTION INCLUDES:

ultrasonics, radar, infrared, undercarpet
mats, magnetic contacts, smoke & heat de-
tectors; Controls; Alarms: bells, sirens,
phone dialers, lights, guard panels. Large
selection of tools, relays, wire, holdup
alarms, books. Fills need for industry, alarm
cos., businesses, homes, institutions. Order
your copy today. (Outside U.S_, send $1.00)

mountain west alarm
4215 n. 16th st.
phoenix, az. 85016

(602) 263-8831

CIRCLE 28 ON READER SERVICE COUPON

QUIET, NEW
40-CHANNEL CB

MESSENGER 4175

e Exclusive Dual Crystal Filtering
cuts adjacent channel
interference

e Exclusive Tapered Automatic
Noise Limiter — TANL

Switchable noise blanker
LED bar-graph meter

PA capability

Crisp, clean Johnson sound

EE

JOHNSON

E. F. JOHNSON COMPANY, WASECA. MINN. 56083
In Canada. A. C. Simmonds & Sons. Ltd.

CIRCLE 33 ON READER SERVICE COUPON
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ASK HANK, HE KNOWS

permit thar appeared in the Julv-August/
76 issue of ELEMENTARY ELETRONICS?
—L. R.. Clemenisport, Nova Scotia

Heck, no!

Shopping Guide
Hank. where can [ get a 40468 and

2N 3394 transistor?
—J. A., Peoria, IL

Here are 'wo parts supply houses you
should contact and obtain their parts cata-
logs: International Unlimited, P.O. Box
3036. Monterey, CA 93940, and New
Tone Electronics, P.O. Box 1738, Bloom-
field, NJ 07003.

Just 15 More
[ have a portable CB rig that runs on
D-cells. Can | add one extra D-cell to
pep up the signal output?
—D. M., Birmingham, AL

No! First of all, this addition of a D-
cell would be tantamount to modifying
your CB transmitter, which would invali-
date your rig's FCC type acceptance.
Further, the extra voltage may upset the
circuits resulting in damage, off-frequency
operation, or poor reception. Need more
power—go ham!

Lend a Hand, Boys

Several of our readers need help that you
may be able to give. If you don’t want to
part with the original copy of a diagram, or
manual, write to the person in need and
tell him the cost for Xeroxing.
A F. M. Engle of 1001 Victory Dr., Minden,
LA 71055 needs a manual, schematic dia-
gram and dial cord diagram for the Halli-
crafter SX-28.
A “I'd like to restore a Globe Sidebander
D.S.B. 100 that's missing all the tubes and
transformer.” If you can help, write to
Donald Walker, D & M CB Sales, P.O. Box
394, Marrero, LA 70073.
A If you have the schematic diagram for
the Atwater-Kent Model 20 receiver, send
a copy to James P. Dillman, 721 Nichols.
St.. Clearfield, PA 16830.
A Gary Nelson would like a schematic
diagram and other info on the Ameco AC-
| transmitter. Write to Gary at P.O. Box
3812, Portland, ME 04104.
A Anyone have the diagram and parts list
for the RCA Home-Study Course Volt-
Ohmmeter? If yes. write to M. J. Lavan-
dor. 4057 Alper. Lincoln Park, MI 48146.
A Ed P. Harmon of 12700 2nd St.. Apt.
46, Yucaipa, CA 92399 needs the circuit
diagram for the Grundig Transistor 1000A
S-channel rig.
A Got the instruction book for the Trio
Model 9R-59 receiver? Then write to Ed
Perreaux, 235 Forsyth Cris, Regina, Sask.,
Canada.
A Waiter Baker of 162 No. Queens Ave.,
No. Massapequa, NY 11758 needs the
schematic diagram and info on the Mirin-
da (Nocturne) tape recorder.
A James Cummins of 249 Hampden Si.

Chicopee, MA 01013 needs the schematic
diagram for the Engineered Electronics

PR-101 power supply.

A Charles Howard of 608 Aectna St.
Salem. OH 44460 has an Ozarka radio
and would like to kndéw about it and its
value.

A Sorry. we cannot handle requests for
equipment sales. Why not try our Classi-
fied Ads Section.

A A Murdock Neutrodyne radio (3-gang
tuning and 5 tubes) nceds fixing and UV-
201A tubes. Send help to Michael Perry,
61113 Ellen Drive. Goodlettsville, TN
37072.

A Vern Kleinendorst wants the Lake Su-
perior ore ship frequencies. Send info to
1815 River Rd.. Grand Rapids, MN
55744,

A /A Symphonic TPS-30 solid-state TV
needs a new transformer. and Jay Surdyka
needs help. Write to him at 41 Goodrich
St., Hartford, CT 06114.

A Jerry Bolin of 16576 Sarah St.. Mojave,
CA 93501 can use an FM multiplex adap-
ter for his Hecathkit AJ-30 tuner.

A Victor King needs a schematic diagram
for a Maenavox Clock/Radio C003, Run
3. He's at 832 E. Gartfield, Glendale, CA
91205,

A Merle Hobbs of Rt. #1, Box 1608, Pitts-
burg. KS 66762 needs schematic diagram
and service data for a Knight CB, Model
Satari 1.

A Wayne West. 106 E. El Camino, Phoe-
nix, AZ 85020 nceds schematic diagrams
for the following: RT-70/GRC transceiver,
APN-9 [ oran navigation set, and ARC-3
recciver.

A Hallicrafter S-38 recciver in need of
repair. Send schematic diagram and other
data to John E. Hinant, 2712 Stacie Rd.,
Richmond, VA 23224,

A Carroll M. Brown of 1233 Crestview
Dr., Hurst, TX 76053 wants the schematic
disgram for a Hammarfund HQ-110
receiver.

A Eric Haggland of 7220 Mt Vernon,
Riverside, CA 92504 neceds diagrams and
info on the SC-759A receiver and RA-94
power supply. Also, he can use a VT-145.
A Help a Watierson shoriwave receiver,
model 67, restored by supplying a sche-
matic diagram to Cedric Silverthorn, 4110
Leeshire, Houston, TX 77025.

All our readers who write for help al-
ways extend their thanks in advance. And
your “good buddy” Hank thanks you. 73s.

Receiver Feature
What is an RF gain control on a CB
transceiver? Is it a real advantage?
—S. N., Wrightwood, CA

You can put an RF gain control to good
use in CB operation. Most sets don’t have
them. They operate as if the missing con-
trol was set to maximum RF gain. That’s
good when the band is not crowded and
all signals are weak. However, if you are
working a local with plenty of signal, turn
down the RF gain control {if your set has
one) and it will reduce the background
noise and weak signals. I know of two
remote chain stores that stay in touch
with beamt antennas and reduced gain.
Only their signals get through except for
the moments when some mobile rides be-

ELEMENTARY ELECTRONICS/March-April 1977



tween the antennas. This is rare and the
store’s communications are as reliable as
the telephone.

FM vs AM on Two-Way
Hank, what is the advantage of FM
2-way communications over AM like we
have on CB?
—J. W., Scotisdale, AZ

FM can be said to have superior signal-
noise ratio, lower usable signal level, re-
ceived signal does not deteriorate gradual-
ly with distance between receiver and
transmitter, carrier power does not depend
on audio power, and interference with
weaker signals on the same frequency
does not exist. FM is the way to go if you
need 100 percent reliability without in-
terference.

Gets the Lead Out
What would happen if a lead acid bat-
tery was shorted out by a heavy bus bar
that could not melt? My buddy says noth-
ing, but I don’t think so. What do you
think?
—R. K., New Hyde Park, NY

The lead acid cell, like any other bat-
tery, will tend to overheat and maybe self-
destruct. Excessive heating in a lead-acid
battery causes sulfation, plate buckling
and electrolyte boil off. The net result will
be an interior short in one of the cells. If
the battery survives, its overall capacity to
deliver its rated ampere-hours will be
greatly reduced.

Please Ease Off, Fellows

Hank, you didn’t answer my last two
letters. Everything okay with you?

—D. N., Waverly, TN

Yes, except no one listens to me! I can-
not answer letters. 1 can only read them
and answer only those which are typical
of many received in my column. So please,
don’t send stamped, self-addressed enve-
lopes or postcards. There are not enough
hours in the day to answer all my readers’
letters personally.

Pumps RF Also

My 1974 Vega has an electric fuel pump
that makes about an S9 racket in my CB
set. The pump is located inside the fuel
tank so I assume it uses an oscillator in
place of an interrupted contact to drive it.
I have tried all the usual types of filters
and bypass cures, but to no avail. 1 also
contacted General Motors Service and got
nothing there except a large telephone bill.
Can you help?

—R. L., Lowell, IN

The trouble may be your antenna coax
line. Check it very carefully. The fuel
pump lines pass through the trunk. As a
quick check, turn on your direction lights.
If you hear the clicking, your antenna line
is defective. Otherwise, you may have to
take the CB power line directly to ' the
battery instead of the accessory power line.
Can anyone else suggest a remedy?

Dial Troubles

How do | know the frequency calibra-
tions on my SWL receiver dial are ac-
curate? —H. N., Macon, GA

I can tell you for sure—it’s not accurate.
I checked my receiver with an RF signal
generator and an electronic - frequency
counter. Pumping a known signal into my
rig proved the dial was a little off. T did
some fine tuning adjustments in the RF
circuit, but some error still remained. So,
I made up a calibration chart for each
band. At each half-inch across the eight-
inch dial I knew how many cycles to add
or subtract to each dial reading. In gen-
eral, the error possibility increases as the
band frequency increases.

Call For Help

Hank, can you tell me if it's natural for
a transmitter within 1000 ft. of my base
to splatter 2 to 3 channels each side of his
transmit frequency on AM, and wipe out
my incoming signals on all AM channels
with a loud hiss when he's on SSB? This
is my first radio experience, and 1 have a
tendency to feel I have done something
wrong.

—J. T., Michigan City, IN

Can’t see how it can be your fault un-
less you damaged your rig somehow. I sug-
gest you call a few good buddies to moni-
tor the station in question and see what
they report. If they agree with your re-
ception report, approach the station in-
volved and offer friendly advice.

Maybe, Tovarish, Maybe

Do I have to be a citizen to get a CB
license?

—F. S., Los Angeles, CA

Heck, no! There is, however, a require-
ment that you are not an agent for a for-
eign government—and that goes for citizens
and aliens alike. Should you be barred
from getting a license for this reason, the
FCC may waver this rule should you state
that your station would be used for per-
sonal reasons and not for business.

Sunk
[ have a Lafayette Micro-66 CB rig and
[ live in a canvon and can't get my signal
out. What do you suggest?
—B. H., Goleta, CA
Start a landfill project. Or maybe a 60-
foot tower would help.

Thought in Harness
Is co-phasing two antennas that im-
portant, or is one antenna really enough?
—K. D., So. Fallsburgh, NY
If you are using two antennas on one
vehicle, yes. If you are using one antenna,
and would like to know if two are better,
yes. But, let me say that two antennas do
not give you twice the signal one would
offer. Two antennas give an improved om-
nidirectional radiation pattern over a sin-
gle antenna. Of course, we are talking
about mobile antennas mounted on one of
the worst ground planes in the world—your
car. The harness of cables interconnecting
the antennas and the CB set do two things
of importance. One, the harness provides
the correct cable lengths so that the an-
tennas will be in step with each other, and
two, the harness provides impedance
matching for minimum SWR and maxi-
mum power transfer. This is co-phasing
and it may be important to you. B
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ASTROPLANE
CB base
antennas
give yo
patented 7
performanc

The unique

construction features

are so exceptional

they are covered by U.S. Patent
#3587109. 4.46 db gain over
isotropic provides a stronger
signal in and out.

To make use of the better
signal, the Astroplane radiates
the signal from higher up than
other CB antennas and at a
better angle. According to
Dr. Alva Todd of the Midwest
College of Engineering, “it
possesses an unusually low
angle of maximum radiation.”
This low angle of radiation
means that your power is
radiated at the horizon and
not up into the clouds for
greater efficiency.

You'll also get long lasting,
trouble-free performance be-
cause it is compact in design—
without long drooping radials,
without coils to burn or short
out, and high power capacity
for lightning and static dis-
sipation.

$36.95 Suggested Retail
Length 12 Ft. ® Dia. 30 in.

Free 24 page color catalog

Avanti makes a complete line of
high performance base and mobile
CB antennas
from $11.95 to $373.95.

AMNANTL

RESEARCH AND DEVELOPMENT, INC.
340 Stewart Avenue, Addison, IL 60101

Creators of the famous
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Where to get it.

Equipment, parts, sup-
plies and services. Hard to
find and standard items at
bargain prices.

Over 600 places to find
transceivers, antennas,
surplus, new and used |
equipment, wPs/com- '
puters, ICs, components, ‘
assortments, assemblies, |
discounted items, test
equipment, peripherals, |
etc. Hundreds of large and
small mail order sources.

A complete directory
divided by sources, items
and locations. Saves count-
less hours of shopping.
Easily pays for itself through |
comparative buying. |
Contains no advertising. |

Rush my order. | enclose $5.95 plus 55¢ (]
postage and handling. Californians add
39¢ sales tax. Full refund if not
completely satisfied within 10 days.

Name

Address

City/State/Zip — —

Primary interest: Amateur Radio 1 CB [J
Experimenting (] uPs/Computers [
Send to: Peninsula Marketing

Dept. H

12625 Lido Way

Saratoga, CA 95070
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DX central

A world of SWL info!

By DonN JENSEN

How does a major international broad-
caster select its program schedule when it
will broadcast to certain areas of the
world? And how about frequency selec-
tion? How are the shortwave frequencies
picked and why do they change at least
several times a year?

First. the schedule selection is a rela-
tively easy matter. To a great degree, the
“when” is determined by the intended
audience’s listening patterns. It would be
senseless to schedule an English language,
North American shortwave service at 10
a.m. Eastern Standard Time. Relatively
few listeners will be around to tune in.
Most U.S. and Canadian listeners do their
tuning during our evening hours. Thus
you will find many internaitonal broad-
casters beaming programs our way, in
English, during our prime evening time,
say 0100 to 0600 GMT.

By the same token, the English language
programs from the larger African and
Middle FEastern stations which Stateside
listeners are able to hear during our
afternoon hours are probably intended,
primarily, for an audience in Great Britain.
Qur afternoon is evening there, and the
time when the largest British audience is
available.

For propagational reasons. reception
during our prime evening hours is gener-
ally better for stations to the east of us,
Europe and Africa, because a path of
darkness exists between transmitting and
recelving points.

Asian stations are at somewhat of a
disadvantage. They are further away from
us. but in addition their most favorable
reception paths to North America occur
in the early morning, not the ideal listen-
ing time for listeners here.

Strange things result. For years Radio
Thailand has scheduled a so-called North
American Service in English from 0415
to 0530 GMT. This is a terrific time in
terms of having a listening audience avail-
able in North America. But it is a wretched
time, propagationally-speaking. This serv-
ice probably never has been heard in
North America. though Ruadio Thailand
can be heard Stateside mornings when it
oslensibly is aimed at other audiences.
Inscrutable!

Frequency selection is a more compli-
cated business for the shortwave broad-
caster. While some international broad-
casting stations change channels more fre-
quently, most of the “big boys” alter their
frequencies four times a year. They divide
their broadcasting year into four ‘sea
sons.”

These are the two long seasons, the *J
schedule” (May, June, July and August)
and the D schedule” (November, De-

cember, January and February), and the
two short, or transition seasons, the “M
schedule” (March and April) and the
“§ schedule” (September and October).

The frequency choices are based on
propagational considerations, which change
season by season, based on natural phe-
nomena such as the angle of the sun, the
number of hours of solar radiation, and
so forth.

SWLs, of course. are familiar with the
vexing problem of having two, sometimes
more, major stations plopped down on the
same or adjoining frequencies, causing a
headache of mutual interference. With all
the stations vying for channels during the
optimum evening hours in North America,
what is surprising is that there isn't more
co-channel interference than there is.

Attempting to co-ordinate this com-
plex business of selecting frequencies is the
International Frequencyv Registration Board
(IFRB) of the International Telecom-
munications Union in Geneva, Switzerland.

Since 1960, the IFRB has attempted,
with some limited success, to reduce the
chaos of seasonal frequency changes by
broadcasters. The SWBC stations are sup-
posediy required to submit to the IFRB,
five months in advance of their actual use
the shortwave frequencies the stations in-
tend to use. IFRB then compiles these
intended channel usages into a tentative
schedule, and recommends alterations in
the plans when obvious problems appear
to be pending. Alternative frequencies are
recommended in these cases.

The IFRB tries, but it has no real muscle
to acl as a frequency traffic cop. Thus,
while some countries scrupulously try to
cooperale with the agency in providing
frequency usage information, real and
planned. others go their own merry way
when it suits them. And so it is not un-
common to find some of the major broad-
casters indicating intentions to use far more
frequencies than they actually will use.
Other stations will jump from frequency
to frequency, looking for a competitive
advantage, with little consideration for the
overall pattern of frequency use within a
given band.

So, when all is said and done, the actual

GLOSSARY

AM—Amplitude modulation, a transmis-
sion mode, but sometimes used in a
shorthand way to refer to the every-
day-540 to 1600 kilohertz-Top 40 and
Golden Oldie-radio band.

DX—Listening to distant radio signals.

DXer—Person who listens for DX.

GMT—Greenwich Mean Time, the uni
versal time standard also known, in
the military as “Z" or “Zulu” time. It
is equivalent to EST+5 hours, CST4
6, MST-+7, and PST+-8

Hz—Hertz, a unit of measure meaning
one cycle per second.

kHz—kiloHertz, a frequency measuring
unit; 1,000 cycles per second.

MW—Medium wave, also called by lis-
teners, BCB for broadcast band; the
range of frequencies below short-
wave, between, roughly 540 and 1600
kHz.

SW—Shortwave

SWL—Shortwave listener
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choice of frequencies by a shortwave sta-
tion is a combination of technical plan-
ning and seat-of-the-pants guesswork that
can drive an SWL to distraction.

Often the “fun” times for DXers occur
right after the “seasonal” frequency change
dates when the international broadcasters
begin their juggling for position in the
shortwave bands.

If you want to keep tabs on these fre-
quency changes, remember that the change-
over dates are the first Sundays in March,
May, September and November.

News Briefs. World Radio TV Handbook,
the so-called SWL’s“Bible,” is expected to
be available from about February 1, in its
1977 editton. If there is one single refer-
ence and source book that listeners should
have, it is WRTH. 1t contains frequency,
schedule and address listings for most sta-
tions in the world. It is available for about
$11 from many DX hobby clubs or from
dealers such as Gilfer Associates Inc.,
P.O. Box 239, Park Ridge NJ (07656, or
Glen Mueller, Billboard Publications Inc..
2160 Patterson St., Cincinnati OH 45124.

X-Rated DX? Perhaps, according to
several listeners quoted in Frendx, the

+SBC

Swiss Broadcasting
Corporation
European and
Overseas Services

Here’s a free sticker from the Swiss
Broadcasting Corporation you can have for
nothing. It’s free! See text for details.

bulletin of the North American SW As-
sociation. Richard Wood and Kim A. El-
liott told about hearing “four-letter words
in profusion on Radio Sweden’s incredible
Saturday Show.” The program featured a
satirical skit on the subject of fermenting
manure to produce methane gas for fuel.
Even the title of the humorous sketch was
such that I can’t reprint it here. According
to Wood, himself a linguist, “the feature
was spoken in authentic pseudo-peasant
accents.” Elliott observes that Radio
Sweden’s Saturday Show “is certainly not
for everyone,” but adds the skit was “very
well done.”

Elliott also noted that Radio Finland
“It's Saturday” show is similar to the
Swedish effort, with a heavy larding of
well-done satire.

For Radio Finland you might try 15,110
kHz at 1330 GMT,; for Radio Sweden
9,695 at 0230 GMT, but there are other
times and frequencies as well.

Anyone For a Freebee? How about this
attractive sticker? SBC, the Swiss Broad-
casting Corporation is offering this color-
ful sticker to anyone who writes to ask for
it. Write to the SBC, European and Over-

seas Services, CH-3000, Berne 15, Switzer-
land.

Warming Up. Heading South is WFYR,
Family Radio, the California-based U.S.
shortwave operation. Though this station,
with religious orientation, is headquartered
on the west coast its shortwave transmitters
have been located at Scituate, MA, across
the continent. Not long ago, WFYR an-
nounced it had been granted permission
by the Federal Communications Commis-
sion to move its transmitters from Mas-
sachusetts to Okeechobee, FL. It is hoped
that the southern move will improve short-
wave reception of the station in South
America.

For now, here are some times and fre-
quencies to check for WYFR's programs:
0000 GMT-6.155 KHz; 0400 GMT—
6,155 kHz: 1800 GMT—17,845 kHz; 1900
GMT-11,805 kHz; and 2000 GMT-—
11,805 kHz.

Backtalk. This is the spot in each DX
Central Reporting where you have your
say. Comments. questions, observations
about the world of DXing and your parti-
cipation in it are always welcome. Send
your letters to me, Don Jensen, DX Cen-
tral, ELEMENTARY ELECTRONICS, 229 Park
Avenue South, New York NY 10003. I'll
be looking forward to hearing from you.
And, if you've got a spare photograph of
you and your shack—that’s DX talk for
your listening setup—send it along. In-
clude identification of any equipment
shown in the photo. If you like the idea,
I'il try to feature some of your photo-
graphs in DX Central Reporting from
time to time.

To start things off, a pair of questions
from 18-year-old Wayne Davis of Kansas
City, Kansas.

“Last year 1 was hearing some short-
wave stations regularly. When winter came
1 couldn't hear them even if I “sat” on
the frequency. When spring came again,
there they were on the same frequencies
again. Do the changing seasons have some
effect on the shortwaves?”

Yes, there is a seasonal change in short-
wave reception patterns. And because of
this, shortwave stations alter their fre-
quency usage. I've tried to explain this
earlier in this column. Wayne, I've pub-
lished your question to show how reader
comments and queries can provide me with
information about the sort of material
you'd like to see in this column.

Wayne's second question is: “With
Radio Canada International cutting back
on some of its services to SWLs, and other
stations giving up on shortwave altogether,
do you think SW will be popular in the
future? Will it live or die?”

All T can do, Wayne, is give you my
opinion. No one can predict the long range
future so I'm not going to attempt to guess
what the SW scene will be like in the year
2000. But it is my feeling that SWLing
will continue and, perhaps, grow signifi-
cantly in the next ten years. The SW
scene will change, surely. Commercial and
military communications use—I'm talking
about fixed service point-to-pointers, mari-
time and aeronautical transmissions—will
probably decrease. This should effectively
leave more shortwave “space” for the
broadcasting stations.

(Continued on page 94)
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O1d Radio
Treasures
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DON'T LOSE OU

Our books are your key!

VINTAGE RADIO, 1887-1929: Pictorial
story of pioneer days, 1,000 photos, 263
pages. $10.95 hard-cover, $8.95 soft.

A FLICK OF THE SWITCH, 1930-50:
Fun picture reference of home, military,
Ham, professional radio-TV -electronics,
312 pages. $10.95 hard-cover, $8.95 soft.
RADIO ENCYCLOPEDIA, Gernsback's
1927 classic beautifully recreated, 175
pages. $14.95 hard-cover, $10.95 soft.

RADIO COLLECTOR’S GUIDE, 1921-32:
Data book with 50,000 facts on 9,000
models by 1,100 makers, 264 pages, $6.95.
1926-38 RADIO DIAGRAMS: Beitman’s
classic of 600 models, 240 pages, $7.00.

IMMEDIATE DELIVERY!

SEND TODAY to Vintage Radio, Dep't E,
Box 2045, Palos Verdes, Ca. 90274.
We pay postage. Calif. residents add 6%.

Year-round Fun!

Use Quick-Wedge to
install a bus, connect a
motor, mount a p.c.
hoard, cinch up a
connector

They do all that ordinary
screwdrivers do, PLUS they
hold and start the screw

— e

17 sizes

QUICK-WEDGE

Screw-holding screwdrivers

Unconditionally guaranteed.
BUY A SET TODAY

See your dealer or write to:

Kedman Company, P.O. Box 25667,

© Copyright 1977

Salt Lake City, Utah 84125
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Learn to service Communications /(B
equipment at home...with

NRI’'S COMPLETE
COMMUNICATIONS COURSE

Learn design, installation and maintenance of i -l —_ &
commercial, amateur, or CB communications a5 ; - . H . N
equipment. -

The field of communications is bursting out all
over. In Citizens Band alone, class D licenses
grew from 1 to over 2.6 million in 1975, and the
FCC projects about 15 million CB’ers in the U.S.
by 1979. That means a lot of service and
maintenance jobs . . . and NRI can train you at
home to fill one of those openings. NRI's
Complete Communications Course covers all
types of two-way pr—

radio equipment .
(including CB),
AM and FM

special instruction so you can go on the air.

The complete course includes 48 lessons, 9
special reference texts, and 10 training kits.
Included are: your own electronics Discovery Lab,
Antenna Applications Lab, CMOS Frequency
Counter, and an Optical Transmission System.
You’ll learn at home, progressing at your own
speed, to your FCC license and into the
communications field of your choice.

Transmission and Reception,
Television Broadcasting,
Microwave Systems,
Radar Principles,
Marine Electronics,
Mobile Communica-
tions, and Aircraft Electronics.
The course will also qualify you for =

a First Class Radio Telephone Commercial FCC
License or you get your tuition back.

Learn on your own 400-channel digitally-
synthesized VHF transceiver.

You will learn to service all types of communi-
cation equipment, with the one unit that is
designed mechanically and electronically to train
you for CB, Commercial and Amateur communi-

NEW CB SPECIALIST
COURSE NOW OFFERED

NRI now offers a special course in CB Servicing.
You get 37 lessons, 8 reference texts, your own
CB Transceiver, AC power supply and multi-
meter . . . for hands-on training. Also included
are 14 coaching units to make it easy to get

cations: a digitally-synthesized 400-ch.annel VHF your commercial radio telephone FCC license—
transceiver and AC power supply. This 2-meter enabling you to test, install, and service com-
unit gives you ‘“Power-On”’ training. Then we munications equipment.

help you get your FCC Amateur License with




NRl offers you five TV/Audio
Servicing Courses

NRI can train you at home to service TV
equipment and audio systems. You can
choose from 5
courses, starting
with a 48-lesson
basic course, up

to a Master Color
TV/Audio Course,
complete with

¥ designed-for-

~ learning 25" diago-
nal solid state color TV and a 4-speaker SQ™
Quadraphonic Audio System. NRI gives you
both TV and Audio servicing for hundreds of
dollars less than the two courses as offered by
another home study school.

All courses are available with low down payment
and convenient monthly payments. All courses
provide professional tools and ‘‘Power-On’’ Rt
equipment along with NRI kits engineered for r M
training. With the Master Course, for instance, you & 2 I“ :
build your own 5" wide-band triggered sweep solid .. "} _
state oscilloscope, digital color TV pattern e
generator, CMOS digital frequency counter, and
NRI electronics Discovery Lab. " Trademark of CBS Inc.

NRI’s complete computer electronics course
gives you real digital training.

Digital electronics is the career area of the future . . . and the
best way to learn is with NRI's Complete Computer Elec-
tronics Course. NRI's programmable digital computer goes

far beyond any ““logic trainer’”” in preparing you to

become a computer or digital technician. With the IC’s .
in its new Memory Kit, you get the only home training
in machine language programming . . . experience
essential to trouble shooting digital computers. And
the NRI programmable computer is just one of ten
kits you receive, including a TVOM and NRI's
exclusive electronics lab. It's the quickest and best
way to learn digital logic and computer operation.

You pay less for NRI training and you get more
for your money.
NRI employs no salesmen, pays no commissions.

We pass the savings on to you in reduced tuitions that new career.
and extras in the way of professional equipment,
testing instruments, etc. You can pay more, but _ APPROVED UNDER GI BiLL
9 .. if taken for career purposes Check box on card for details
you can’t get better training.

More than one million students have enrolled NHI
ith NRI i NRI SCHOOLS

with in 62 years. ¥,/ ) McGrow-Hill Continuing Education Center
Mail the insert card and discover for yourself why c-“}. 3939 Wisconsin Avenue -

NRI is the recognized leader in home training. No [ Hi . gembE
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he STA-16 affers versatile hi-fi at low cost.
FET/IC front end and PLL multiplex for superb
FIV sterea. 3.5 watts per channel, minimum RMS
at 8 ahms from 30-20 000 Bz, with ne more than
0.9% total harmonic distortion. Ceramic and
rmagnetic pheno inputs. Tape outputs. Exclusive
(Quatravox® sgnthesizer. And more. Only 119.95.*
Includes custom vinyl veneer case

master G
\r ‘_‘ i,

Use your credit card
at most stores

Tne STA-21 introdutas audiophile controls and
circuitry to the economy price range. PLL
demodulator. 7 watts per chanriel, minimum RMS
at & ohms from 20-26,000 Hz, with no more than
0.9% total harmonkc distortion. Loudness, tape
monitar, main/remate speaker switching
mono/stereo buttom, more. Only 159.95.
Includes custom vinyl veneer case

The STA-52 combines clean sound and luxurious
design. PLL demodulator. Direct-coupled
amplifier. 12 watts per channel, mininium RMS at
8 ohms from 20-20,000 Hz with no more than
0.9% total harmonic distortion. Pushbutton
loudness, tape monitor, stereo/monc. Quatravox
synthesizer. Much mare. Only 199.95."

Includes handsome walnut veneer case

SOLD ONLY WHERE YOU SEE THIS SIGN:

Radie fhaek

A TANDY COMPANY o FORT WORTH, TEXAS 76107
OVER 5000 LOCATIONS IN NINE COUNTRIES

*Prices may vary at individual stores and dealers
Prices and products may vary in Canada
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PAOJECTION
SCREEN

Image is projected from TV
set to huge 327'x40" screen
through a TV projector
located inside cabinet.




The VideoBeam Model 750 has a . {
3-tube projection assembly, which _ The Advent Model 750 has a price

accounts for the system’s brighter - | of $2495. It uses a curved screen
picture. . which measures 6 feet diagonally.

PHOSPHOR COATED IMAGE PROJECTED
INTERNAL SCREEN TO 41/4'x5 2/3'

(RED,BLUE OR GREEN) SCREEN

ELECTRON

BEAM ‘ ‘ /\
: o __ CORRECTOR

LENS

L SPHERICAL PROJECTION
MIRROR




TV Sets of Future

ing it onto the viewing screen. Ac-
cording to one knowledgeable in-
dustry source, the “immutable laws
of optics” prevail in the matter. Said
he, “Light, in passing through lens-
es, loses its brightness. There’s a for-
mula—the size of the lens, nature of
the lens, focal length, etc.—and the
results are calculable. You will never
get more than 25 or 30 per cent of
the brightness of the TV set vou're
using. Some lens assemblies collect
less than five percent of the light on
the tube face.

Some companies arc looking to
fresnel optical svstems as the an-
swer. It is claimed that plastic fres-
nel lens are able to collect a far
areater amount of light—perhaps as
much as four times that of glass lens
assemblies now used in video pro-
jection systems. A major problem—
at least at the moment—is that fres-
nel lenses are hard to fabricate in
large sizes at prices the average con-
sumer can afford.

The lack of picture brightness is
somewhat of a nuisance. In order to
get the most out of a video projec-
tion outfit vou must operate it in a
darkened—preferably totally dark—
room. Otherwise the picture bright-
ness may be less than acceptable.
Under such conditions the picture is
faint, with colors pale, or with some
element of the colors missing, or
otherwise untrue in color. One com-
pany advises, “Fluorescent lighting
is projection TV’s worst enemy.

Projection TV points up the vast
variations in basic picture quality of
TV commercials. If a commercial is
poorly made, its defects will be mag-
nified—literally, and exaggerated.
Poor color rendition in the original
commercial may turn out to be hor-
rendous on a giant screen such as
that of the Advent VideoBeam.
Poorly delineated details in a TV
commercial—shadows, for example—
may wash out totally in a projected
picture. Clothing patterns may van-
ish, faces of old people will be
wrinkle-free, etc.

What's Available. Home video
projection systems come in a variety
of models. You can buy them in one-

42
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Advent’s Videobeam system comes in two versions; major difference is in size of projected
picture. Model 750, priced at $2,495 has six foot diagonal screen. Model 1000 costs $4,000.

piece, two-piece or three-piece form.
The one-picce models contain every-
thing in one large housing, some-
times with the screen a fold-down or
fold-away proposition. The two-
piece outfits house the TV and pro-
jection equipment in one lousing,
the screen in another. The three-
piece ensembles consist of TV, at-
tachable projection lens or lens
mirror assembly, and separate
screen. Most commonly used are
Kodak Ektalite screens because of
their high reflective qualities.
Following are brief descriptions
of some of the video projection sys-
tems now in the marketplace:
Advent Corp.—The new Video-
Beam Mode! 750, priced at $2,495,
is the offspring of the history-mak-
ing  “granddaddy”  Model 1000,
priced at $3,993. The 750 consists of
a three-tube projection assembly that
is said to project “at least 10 times
more light than typical single-tube
sets,” and a curved screen measur-
ing six feet diagonally. Inside the
roll-away,  floor-model  projector
console are three single-color tubes
—red, green, blue—measuring five
inches diagonally. Each tube is nsed
with a precision lens with an optical
speed of f1.4 (versus 2.8 or darker
lens on many other sets). Each lens
projects a single-color image from
each tube to the screen, where the
three images combine to create a
color  pictyre. The proprietary

VideoBeamn screen is easilv cleaned,
as opposed to some other types
which are dirt-smudge prone and
require considerable care to clean.
The Advent svstem can operate in a
room whose light level is just below
the brightness level required for
comfortable reading.

Sony Corp. — Model  KP-4000,
priced at $2,495, is an adaptation for
Liome use of the firm’s earlier profes-
sional/industrial Model VPP-2000,
priced over $3,000. The system is
self-contained in a single cabinet
measuring approximately 63 inches
high by 23 inches wide by 38 inches
deep when in operating position.
The unit’s Trinitron receiver (Mod-
el VTU-400) projects color images
onto a 40-inch (diagonal) curved
screen via a lens/mitror arrange-
ment. The projector section of the
KP-4000 folds down for operation
and conveniently folds up and out
of sight when not in use, shutting
off all power in the receiver auto-
maticallv. A roll-top cover slides
down to conceal and protect the pro-
jection screen from dust and dam-

age.
Worldwide Entertainment  Sys-
tems—Theatervision is the overall

name for this firm’s all-in-one pro-
jection outfits priced at $1,995 in a
choice of rosewood, walnut or off-
white paint finish, less optional
speaker systems at $200 each for

(Continued on page 93)
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POWER

ANTIOUES §
FROM A

C-BATTERY

by James A. Fred

Authentic-looking B battery for tube plates and filaments from the AC line.

[ It always “bugs” me to see an an-
tique radio receiver with an old pair of
headphones or a horn speaker being
powered by a power supply in a gray
hammertone box. Some collectors have
built power supplies into a wooden
cabinet which is a copy of an old radio
cabinet. Why not go one step further
and use an actual B battery wrapper
to enclose a power supply?

With this idea in mind I built two
power supplies, one a combined A & B
supply (A batteriecs power tube fila-
ments, and B batteries power the plate
circuits.) and two, just a 2214 and 45
volt DC supply. In order to Keep the
supplies as small as possible I used the
wrappers from a Burgess 5308 (45 volts
tapped at 22Y2 volts) S inches high by
4 inches wide by 2Y2 inches decp. I
had found three dead batteries in an
industrial plant where they had been
used in a high resistance bridge. You

may have to modify your supply if you
can’t find batteries of this size or larger.

The combined power supply delivers
3.3 volts regulated, for the filament of
a 199 tube, and 45 volts, Zener-diode
regulated, for the B voltage. This supply
powers a one-tube regencrative receiver,
an Ace model V manufactured by
Powel Crosley. The other supply de-
livers 22%2 volts and 45 volts. It is used
with a Clapp-Eastham regenerative re-
ceiver, which has one 201 A tube. A 6-
volt storage battery supplies the fila-
ment power.

Because you may not be able to find
exactly the same batteries that I did 1
will tell you how to build an electricul
equivalent that you can put into a box
of your choice.

They're Designed This Way. Both
supplies start out alike with a line cord
and a 5PST slide switch. Next comes a
transformer supplying 125 volts and 6.3
volts AC at 0.6 amperes. If you arc
building the combination supply use
both windings, otherwise you will only
need the 125-volt secondary winding.

Author packed the
components for A and
B eliminators into old
B case this way. Pho-
to at top of page
shows one tube
Clapp-Eastham regen-
erative set with 6V
motorcycle-A, and all
electric-B batteries.
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From here on we will describe the sup-
plies scparately.

For the combination supply full-wave
bridge rectifiers, encased in plastic, are
used. They are small, easily mounted,
and have ratings in excess of what we
need. The Zener diodes are rated at
one watt. This supply uses a phenolic
board with terminals staked into place,
with the components wired point-to-
point. You can use any construction
you are familitar with, because parts
placement is certainly uncritical.

About the Zener. The other supply
uses parts similar to the one described
above—full-wave bridge rectifier, large
filter capacitors, and Zener diodes to
regulate the output voltages.

One word of caution, if you have
never used Zener diodes before. Zener
diodes come with tolerances of =5%,
+~10%, and +20%. This means that

if you buy a 22'%2 volt Zener the regu-
lated voltage can vary by 10%,
or 40%.

20%,

The prices vary inversely as

If you build only the B “battery” youll
have plenty of room inside.
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the tolerance, i.e., =5% Zeners are the
most expensive while *=20% are the
cheapest. If you want the closest regula-
tion buy +5% otherwise the output
voltages may vary considerably.

Take the usual precautions when
soldering—use only rosin core solder,
and use a heat sink when soldering
semiconductors. As you can sec from
the photographs, galavanized steel was
used because it is easily obtainable and
it doesn’t show in the finished unit. Pop
rivets were used to hold the sheet metal
tocgther because the heads do not pro-
ject like machine screws.

When the power supply is com-
pleted use your voltmeter to measure
the output voltages before connecting
to your radio. A carefully-built power
supply will give you many hours of
listening pleasure and will be well worth
the time and money invested.

Figuring Component Values. Here’s
how to figure the size of current-limiting

The secret of the Zener diode voltage-
regulating circuit is the current-limiting
resistor. To figure the size of this resis-
tor you must know the voltage output
of the bridge rectifier, the load current
drawn from the power supply, and the
voltage nceded at the output of the
supply. Connect the power supply to the
line and measure the voltage at point X,
with the balance of the circuit discon-
nected. You choose the output voltage
yourself. Derive your chosen voltage
from the voltage measured at X.

From a tube manual determine the
load current your supply must deliver.
This is determined by the tubes in your
receiver. Remember, with a Zener diode

BURG‘ESS

Whether you build the A “battery” only,
or the A-and-B “battery,” they’ll look like
this if you can locate an old case.
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PARTS LIST FOR THE ALL-ELECTRIC
B BATTERY

BR1Bridge rectifier, 50 PIV (Radio Shack
276-1146 or equiv.)

BR2-Bridge rectifier, 200 PIV (Radio Shack
276-1172 or equiv.)

C1-250-uf, 75VDC electrolytic capacitor
(obtainable from local radio-TV parts dis-
tributor)

€2—500-uF, 50-VDC electrolytic capacitor
{from parts distributor)

£3-20,000-uF, 20-VDC electrolytic capacitor
(Allied Radio number 852-0871)

Note: All capacitors in this circuit are approxi-
mate values. Any higher voltages and/or
higher capacitances are acceptable, but may
take up somewhat more space.

R1, 2-2000-0hm, 3-watt resistors (Allied
Radio number 880-5334 or equiv.) Different
value may be required according to tubes
you power. Consult iext on this page.

. James Electronics’ address is 1021 Howard

R3—value depends on filament drain of tube(s)
you power. Gonsult text to figure value.

T-1-120 VAC primary, 120 VAC, 15 mA and
6.3 VAC, 0.6 A secondaries, power trans-
former (Stancor PS8415 or Allied Radio
number 705-0034)

D1,2—25 VDC zener diodes (IN756 from
James Electronics, or equiv.)

D3—3.3 VDC zener diode {IN746 from James
Electronics, or equiv.)

$1-SPST, 120 VAC switch
275011 or equiv.)

(Radio  Shack

Misc.—AC line cord, old B battery or other
case, wire, solder, brackets, etc.

Allied Electronics' address is 401 East 8th
St., Ft. Worth, TX 76102

St., San Carlos, CA 94070

either the load draws the current or the
Zener does. The Zener must always
have a current flow through it so we
allow 10% of the load current for the
Zener. To determine the resistance of
R use Ohm's law, and divide the ditfer-
ence between the load voltage and the
voltage at X by 110% of the load cur-
rent. If you use two filter capacitors,
as 1 did, divide R in half and you have
R1 and R2.

Author fries to tune in
a station, apparently
unaware that the bat-
teries aren’t hooked
up to his receiver!

E
R ==

» Or,
R1+4 R2 ecquals E (volts) divided by
I (amperes). To determine the power
rating of R1, 2, 3, use power cquation.
P [“R, Power (watts) cquals current
(amperes) squared. times the resistance
(ohms). To determinc the power rating
of the Zener divide the voltage rating
by 110% of the load current. Then add
(Continued on page 91)
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[C] Here is an unusual loudspeaker sys-
tem that employs a two-gallon food jar,
the kind usually called a cookie jar, as
the enclosure for a small loudspeaker
system. Depending on the particular
driver speaker unit you use, you can get
high fidelity sound from this very com-
pact speaker system, or you can use a
less expensive speaker and still get very
pleasant sound for background music,
or mostly listening to talk programs at
high sound levels.

Since the enclosure is made of clear
glass, it can be used as a terrarium for
display of an artificial floral arrange-
ment or a miniature garden. Or, favorite
pictures and photographs can be
mounted to the inside surfaces with
glass insulation filling between, similar
to the display made by a photo cube.
Another idea—the enclosure can be
decorated by filling the inside with
small cut cubes of fiberglass. Fiberglass
insulation is available in shades of yel-
low and pink. White cotton balls can
also be used for additional color variety.

Construction. You will note in the
illustrations that the speaker driver is
positioned in the neck of the enclosure
at an angle of 45 degrees from horizon-
tal. Thus the speaker can be placed on

a low table or on the floor to provide
good dispersion of the treble sound in
the listening area. An airtight scal be-
tween the driver and the enclosure is
assured because we use the top section
of a cylinder-shaped plastic food con-
tainer and its cover.

The photographs and drawings show
how the parts that make up the adaptor
fit into each other. The inside diameter

MATERIALS LIST FOR COOKIE JAR SPEAKER
SYSTEM (quantities shown for stereo pair)
2—Food storage container, glass, two-gallon
size, used as enclosure (Anchor Hocking
or equiv.)

2—Freezette food containers, no. 117 soft
plastic, 6-in. diameter, 7-in. high, with
cover.

2—Hardboard 6-in. square or larger, Y4-in.
thick (Masonite or equiv.)

2—Speaker grille, automotive type, 6Y%-in.
diameter, including metal retaining ring.

2—Loudspeaker driver unit, 5-in. diameter
(Radio Shack 40-1292, 40-1284, 40-1909,
40-1240 or equiv.)

8—Machine screws 1-in long, round head, no.
8-32, with nuts and washers.

8-No. 6 sheet metal (self-tapping) screws,
%-inch long (similar wood screws are ac-
ceptable).
Speaker hookup wire, two-conductor, 24
gauge.

This exploded view
shows the speaker driver
and five associated parts,
all ready to go together
just before being set
around the neck of the
cookie jar enclosure.
Metal ring next to the
top grille comes with it.
A four-inch driver could
also be used, with the
Masonite piece and the
cover using a smaller
center cutout in that case.

SPEAKER GRILLE

METAL RING

COVER FROM

PLASTIC CONTAINER 5 IN. DRIVER

MASONITE TOP SECTION CUT
FROM PLASTIC

CONTAINER
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of the food container, at the cut-off
section, is slightly less than the outside
diameter of the glass around the open-
ing. When installed. it is stretched over
the glass opening and pressed down. all
around, to the body of the jar enclosure.
Note that the plastic screw-on cover is
placed between the back flange of the
speaker unit and a masonite stiffening
flange and serves as a gasket. These
parts are clamped together by four
screws and nuts.

The glass jar and the plastic food
container are available in supermarkets
and variety drug stores. The two-gallon
container has a S-inch inside diameter
opening. The outside diameter is 6-
inches.

Making the Parts. Stick a length of
masking tape around the food container
an inch and one-half from the open end
to serve as a guide for sawing the plas-
tic body as indicated in the drawing.
Screw the cover on tightly before saw-
ing. to add rigidity. Hold the round
body over an open vise or other double-
edged support. Now rotate the body as
you make the cut, and scrap awayv the
ragged edges with a file.

Scribe the straight and the circular
lines on the smooth face of a piece of

Plastic food container gets cut off neat top
to secure cover which seals speaker.
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It’s Sound Cookie

Y -inch hardboard to make the stiffen-
ing flange. 11 you make the circular cut
with a saber saw, cut slightly mside the
line for the 37&-inch diameter cutout
first, then cut outside the 57%-inch
diameter line. You can obtain an al-
most-perfect round opening by use of a
drum sander chucked into a drill, to
remove excess material or by hand
with sandpaper. The outside cut is best
smoothed by turning the flange against
a disc sander or by hand filing to the
line.

When  you have completed  these
cuts, place the speaker driver face down
on a clean flat surface. Place the mason-
ite picce, smooth side down, over the
speaker to determine that it fits the

speaker frame all around. When you
are satislicd with the fit, turn them over
and rotate the speaker to locate the
mounting holes, to the straight lines you
have scribed on the masonite. Since the
speaker unit extends below the flange.
in this position, it is a good idea to sup-
port them on two blocks of wood so
that the speaker unit will hang between
the blocks. Accurate center marks can
then be punched for drilling the holes
for the four mounting screws. The large
opening and screw holes to be made
in the plastic cover are shown in the
drawing. To make a visible line on the
soft plastic of the cover, use a sharp
pencil lead with a school compuss ad-
justed to 1 & 15/16-inch radius. A
groove can be made in the plastic sur-
face to seribe the outline of the cutout.
Then, trace the groove with a felt mark-
ing pen to make it more visible. The

Completed speaker system looks like ordi-
nary cookie jar when viewed from side.

opening can now rcadily be cut with a
sharp knile. Templatc the mounting
holes in the cover from the speaker
frame or the Masonite picce.

Putting It Together. Bolt the as-
sembly together with  the machine
screws and nuts, using washers on the

(Continued on page 93)

MASKING TAPE

\\\ rﬂl/éq

L

FREEZETTE
TWIST-TOP
e JAR NO. 117
(109 02) ‘

o]

-y

|

—

- —  —— oy om——y

L
[_
l-—.—--——-—-—-—.

ot S o o S e = oy e g

Drawing at left shows how to mask top of container prior to
cutting with hacksaw, sharp knife, or scissors. Drawing at lower
left shows assembled system, with speaker magnet assembly
barely visible from side. Cross-section below and top view below
show how to scribe cover for speaker opening and four retaining-
screw holes. Not shown here are four holes spaced between the
speaker-retaining screw holes which are for the self-tapping (or
wood) screws which hold the Masonite to the plastic piece.

FOOD CONTAINER
WITH COVER ON

SAW OR CUT,
USING EDGE OF

MASKING TAPE
AS GUIDE

AUTOMOTIVE SPEAKER GRILLE
SCREW-ON COVER —————————

TOP SECTION OF FOOD
CONTAINER

2-GALLON
GLASS ENCLOSURE
(COOKIE JAR)

ZZ

FOR WIRING

SPEAKER

LOCATION OF HOLES

PLASTIC
FLANGE
ART OF
MASONITE SPACER COVER
4!,\ - —_——
! .

‘JL |
T T -
\ i
N
CQKFR 3/16" HOLE-DRILL
| THROUGH COVER

AND MASONITE
SPACER AT SAME
TIME (4 HOLES)

TOP VIEW

!

SIDE VIEW

USE
TSPEAKER TO
LOCATE HOLES

46

ELEMENTARY ELECTRONICS/March-April 1977



by Kathi Martin
KGK3916

[] I'm beginning to think there’s some
truth in the notion that, given enough
time, even the most useless thing in the
world will ultimately serve some good
purpose. Take that confounded trans-
mission hump on the floor of your car,
for example. It's always been a nui-
sance. But now it's just what you need
to improve the audio performance of
your mobile CB unit, and at the same
time protect the rig from being ripped
off.

First, let’s consider the rip-off prob-
lem. Maybe you already use a key-
locking mount which at least thwarts
the more timid, sneak-type thieves who
plunder uniocked" vehicles from which
CB units can be quickly removed by
untastening a couple of wing nuts. But
the more determined and experienced
Lightfingered Louie isn’t fazed by a key
lock: he just inserts a small pry bar in
the right place and, in moments, liter-
ally tears the mounting bracket off your
dash. He’s not in the least concerned
about the damage he also does to the
car.

The only truly reliable anti-theft sys-
tem is one that permits removal of the
CB rig quicklv and easily so that it can
be put out of sight in the car trunk or
be removed from the car entirely. But
you and [ know that if even two wing
nuts have to be removed to disengage
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the unit, we won’t bother half the time.

The Kriket Kamel (Model KC-3085
by Acoustic Fiber Sound Systems) is
a combination CB mount and extension
speaker that offers an ideal solution to
the problem. The system rides neatly
on that formely useless transmission
hump so that it can’t skither around on
the floor when you make a fast turn
with the car. Also, specially designed
“teeth’ hold the unit firmly in place to
keep it from jouncing off the hump
when traveling on rough roads. And
yet, when you want to remove the sys-
tem, you just lift it off the hump after
unplugging the antena and power leads.
There’'s no fussing with any screws,
bolts or nuts.

The really neat part is that your CB
transcciver and the speaker/mount
come ofl as a single unit. I'll tell you,
after mounting my cherished Royce
1-650 rig on a newly acquired Kriket
Kamel, and trying it out a few times, [

1977

became a true believer in the seemingly
paradoxical idea that the easier a CB
rig is to remove, the more secure it is!

Now, don’t write in to tell me about
those “slip-in” mounting brackets that
also make antenna and power connec-
tions automatically. I know that re-
moval and replacement of the trans-
ceiver is easy with such a mount. But
there's just one drawback. The thief
can see the empty mount and he may
risk tearing your car trunk open on
the chance that your CB set is in there;
he'd get special kicks out of letting you
Kknow he hadn’t been fooled.

With the Kriket Kamel there’s no
such telltale evidence because the en-
tire mounitng unit disappears from
sight along with the transceiver. The
antenna and power leads tuck up under
the dash, out of sight. Of course, that
still leaves the CB antenna to consider
because it’s the first thing a would-be
thief looks for in a crowded parking
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Kathi’s Kamel

jot. But that's no problem either, if it's
of the removable type or one that folds
out of sight into the car trunk.

Another alternative is to use a com-
bination antenna that scrves your CB
as well as regular car radio; this way
you can leave the antenna in place, and
the thicf never sees that second antenna
that advertises the presence of CB
equipment With all evidence removed.
there’s no reason for even the most per-
sistent crook to go hunting in your
locked trunk.

Improved Sound. I'd root for this
kind of hump mount even if there were
no other advantages. Actually. you also
get greatly improved audio with your
CB rig because the mount is also an
extension spcaker. If you have not yet
tested your CB with an extension
speaker that is jarger than that mini-
scule thing jammed into your trans-
ceiver, you have a pleasant surprise
coming. The 3% inch waterproof

speaker in the Kriket Kamel provides
greatly improved clarity and intelligi-
bility across the entire voice range.
The speaker features a 3-ounce cera-
magnet

mic and %-inch voice coil.

The power cable is assembled with crimp-
on connectors with the length selected to
provide easy connection to the cigarette
lighter with minimum slack cable.
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[t’s air scaled inside an acoustic tiber-
hoard enclosure, AFS’s patented “Work-
ing Wall" enclosure, that has cross-
taminated tubular fiberboard construc-
tion.

The power handling capability of the
speaker system is rated at 5 watts RMS,
9 watts program, and 13 watts peak.
It has a frequency response of 150 to
10,000 Hz, and an 8-ohm impedance.

The entire unit 1s finished with a
newly developed plastic, trademarked
Copolymer, that is resistant to impact
and cextreme weather conditions. It
comes in one color: black Duralex.
The unit is 6% -in high, 8-in. wide
and 12-in. deep. It weighs only 3'a
pounds, not counting the CB trans-

Be sure to connect antenna cable to CB
rig when installing the Kriket on hump.

ceiver you will mount onto it. It comes
complete with o connector cord with
a mini-plug. The KC-3085 has a sug-
gested retail price of $29.95.

Easy Installation. Connecting my CB
transceiver to the Kriket Kamel was no
effort at all. especially since [ let an
eager male who was hanging around
do the job for me. It’s not thut I'm
one of those helpless type females, but
I figure it does no harm to let the
hoys demonstrate how clever they can
be too—at least once in a while!

There's a slot on top of the Kriket
that tits just about any CB mounting
bracket, and it takes only moments to
attach the two bolts. The single short
connector cord coming from the Kriket

The completed installation, with a Royce
1-650 CB rig on top of the Kriket. For more
information circle No. 74 on the Reader
Service coupon.

plugs into the external speaker jack at
the rcar of the transceiver.

The casicest and quickest way to pro-
vide power is to use a plug that goes
into the car cigarette lighter socket.
Just cut the cord so that it's long
enough to rcach to the rear of the trans-
ceiver, but so that there's no extra slack
to tangle with your accelerator foot.
And forget about messing around with
a soldering iron; conncct the power
lead to the section coming from the
CB unit with no-solder crimp-on con-
nectors.

That's all there is to it! But do re-
member to attach the antenna cable to
the CB rig before placing the unit on
the hump because you could blow some
transistors in your transceiver if you
attempt to transmit with the antenna
disconnected.

To rcmove the CB rig and speaker
mount, pull the power plug from the
lichter socket and disconnect the an-
tenna lead. What could be easier or
faster? You can now lift the entire unit
oft the hump and put it in a safe place.
If you must park your car outside every
night, you'll sleep better knowing that
yvour CB is safe inside your home. And
you will enjoy your next movie——or
whatever—a  great deal more if you
know that your Kriket/CB unit is out
of sight in the car trunk.

For additional information circle No.
74 on the Reader Service coupon.  ®
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[] If you're a typical user of one of
those high-power hand-held CB walkie
talkies rated between 3- and S5-watts

input, you know that batteries don’t
come cheap. And if the cost of the
batteries doesn’t get you, their leakage
will. 1.eave the power switch on over-
nmight by accident and it's a good bet by
next morning the hand-held set wiil be
dripping battery gook.

But there is a way to beat the prob-
lems of high battery upkeep and leak-
age, and also to insure maximum RF
output at the same time. The answer?
Switch to nickel-cadmium (NiCad) pen-
light batteries (AA size). Are they ex-

pensive? Not any more. A NiCad
should cost about the price of two
alkaline batteries, or even less, and the

NiCad can be recharged hundreds, pos-

Low-cost project charges inexpensive nickel-cadmium cells

to keep you on the air for pennies an hour.

by Herb Friedman W2ZLF

on the second or third recharge.

Hold on, don’'t go running to the
parts catalog to look up the price of
NiCads, you probably can’t afford them
at catalog prices. What you need is
a surplus dealer. You see, today every-
one is in a hurry and most people can’t
watt the usual overnight period to re-
charge NiCads—they demand a fasi-
charge battery. So hundreds of thou-
sands of the overnight (or wnickle
charge) NiCads were dumped on the
surplus market, and you can buy them
for as little as a buck a piece, no higher
than $1.50. And you get a tremendous
advantage with the trickle-charge Ni-
Cads: they hold their charge much
longer than the fast-charge type. Charge
‘em up, stash the transceiver in the
closet, or the trunk of your car, and &

sibly a thousand times. If you use a “week or two later they will deliver al-

hand-held transceiver youw’ll break even

most full power. Fast charge NiCads

LED | Ji R T

=

Sil BRIDGE
RECTIFIER

Inside view of author’s
prototype charger. Parts
layout is uncritical. Using
terminal strip lugs as
shown makes things se-
cure. Bridge rectifier can
be made up from four
junk box diodes.

can’t hold a charge that long.

You Can Refrigerate 'Em. Speaking of
car trunks, if you leave a hand-held
CB set in the trunk and the temperature
plunges down near freezing ordinary
penlight batteries aren’t going to de-
liver much operating time. But NiCads
will still be going like gangbusters in
cold weather long after standard bat-
teries are too pooped to pop.

Can your hand-held use NiCads?
Simply look inside to tell. If your hand-
held uses penlight (AA) size batteries
there is probably room for twelve cells
though only ten arec used; a filler takes
up the space of two cells. Since the
standard battery delivers voltage of 1.5,

LED t
J]

1 PARTS LIST FOR

I CB-BATTERY CHARGER
R1-220-ohm, Y2-watt resistor (Radio Shack

i 272-000 or equiv.)

| T1-24-28 volt power transformer rated 100
mA.

BR1—Bridge rectifier, 50 PIV, 100 mA.

LED1--50 mA, (Radio Shack 276-026 or
equiv.)

J1—Phono jack (Radio Shack 274-1575 or
equiv. Includes PL1, below.)

PL1—Phono plug (see J1, above) |

PL2—Plug to-match transceiver power input
receptacle

S1—Switch, SPST (Radio Shack 275-602 or |
equiv.) ,

Misc.—Cabinet, terminal strips, wire, solder,
etc.

{
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CB Battery Charger

ten batteries equals a fresh power pack
of 15 VDC. But NiCads only deliver
1.2 volts, so twelve batteries are re-
quired to produce 15 VDC. The two
“extra” NiCads fit in place of the
filler. So in order to use NiCads your
set must provide room for twelve, rather
than ten cells. There must also be a
jack on the side of the transceiver to
which a charger can be connected. If
you have both these conditions (space
for twelve cells, and a charger jack)
vou can use NiCads. The only excep-
tion to this rule is a few models which
cannot accept NiCads because some
NiCads are very slightly longer than a
standard penlight AA battery, or the
CB set manufacturer did not allow for
the extra size even though he provided
a charger connection. Make certain
vour hand-held sct will accept NiCads
before you buy them.

Really Low-Cost. Finally, you nced a
NiCad charger, and that’s where you
can spend real money, but really! One
of the top instrument companies charges
$30 for a NiCad charger you can build
for less than $8. They get this exorbi-
tant price because they manufacture
one of the very few chargers that can
handle all twelve batteries at the same
time. Most chargers handle only four to
eight cells at a time, taking two to three
days to recharge a complete set of
NiCads. If you can recharge all twelve
cells at once you plug it in in the
evening, and you're ready to go the
following morning.

The diagram shows a simple but
effective charger circuit that will handle
up to twelve cells simultaneously. It
needs no regulation or control because
it trickle-charges any type of NiCad.
You can even lcave it plugged in con-
tinuously without fear of damage to the
cells, thereby insuring the NiCads are
always in a state of full charge. The

Side view of author's CB transceiver shows
two inputs, one for charging internally-
contained Nicad batteries.

charging current is 40 to 50mA regard-
less of the number of cells (in casc
some become defective), or their state
of discharge. From full-discharged to
fully-charged the charging current is
always a safe 40 to 50mA.

Use These Parts. Excepting the cabi-
net, if vou select surplus components
the whole thing will cost less than $8.
If you buy all new, you'll run up un-
necessary expense, which have no effect
bearing on the performance.

Transformer T1 is 24-t0-28 VDC
at no less than 100 mA. It doesn’t have
to be more than 100 mA. Don’t waste
your money on a high current filament
transformer. If vou use a 28-volt trans-
former increasc R1's value to 270 ohms.
BRI is a SO PIV bridge rectifier rated
100 mA or better. Use the least expen-
sive type you can get. If you have four
discrete silicon diodes lying about sim-
ply connect them as the bridge circuit.

LED 1 serves as both a pilot light
and Charge indicator. If the LED
doesn’t light the batteries aren’t being
charged. The LED also scrves as a
fuse. If the rectifier and R1 short

Completed charger chassis shows
neat layout of parts. Note knotin AC
power cord just to the left (inside)
of the rubber pass-through grom-
met in the chassis. Knot prevents
power cord from pulling through
grommet accidentally.
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out the NiCads will attempt to dis-
charge through the diodes and the
high discharge current could cause
considerable damage. But the LED will
burn up almost instantly, thercby open-
ing the circuit to the batteries.

The LED is the only critical com-
ponent, in the sense you must be certain
it is rated for a maximum of at least
S0 mA. We suggest a diffused LED be
used as its light can be seen from the
sides. If possible, use a Radio Shack
276-026 for LED 1.

To mount the LED simply push it
through a hole in the front panel of
whatever you use for the cabinet. If
you connect R1 between the LED and
a terminal strip as shown in the photo-
graphs the LED will be held in posi-
tion without need for glue or a iamp
mounting kit. The cabinet can be plas-
tic or metal; the one shown in the
photographs is Radio Shack 270-252.

How To Connect It. The charger’s
output is through phono jack J1 rather
than a direct cable. In this way different

Charger can connect to wide variety of
NiCad battery packs using the universal
cable described in text.

patch cords can be connected to ac-
commodate the several styles of plugs
required for transceivers charging jacks.
Just make certain you get the charger
plug polarity correct. Before PI2 s
wired, insert it in the transceiver’s
charging jack and measure the voltage
across the jack noting the plug's polar-
ity. Normally the shield is ground (=)
and the tip (center conductor) 18 posi-
tive. but it can sometimes be the other
way round. Make certain the charger’s
positive output connects to PL2’s posi-
tive terminal. You can damage the
NiCads badly if you get it reversed.

Note that most transceivers are dis-
connected when the charger plug s
inserted, so don’t expect to operate
the transceiver while charging the bat-
teries.

Using The Charger. Resistor Rl
limits the charger’s output to 40-50 mA
even if the output jack is shorted. so
the charger can be used with hand-held

(Continued on page 93)
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CIRCLE 31

[] Most speaker systems radiate sound
forward, and have no way to resolve
unusual acoustic problems such as ex-
tra-long rooms or walls, unusually fhard
(reverberant), or unusually soft (dead)
listening areas.

Here's how many unusual sound re-
producing problems can be handled.
Just use a pair of Hcath’'s AS-1344
Two-Way Column Speaker systems.
Unlike most hi-fi  speaker systems,
which have all the drivers facing in one
direction, the Heathkit column has
matching speaker systems on two sides
for a total of four driver units per
column. Each side system consists of a
6'2-inch woofer and a I-in. dome
tweeter. Both systems arce driven in
parallel, with a crossover and a mod-
erate (3 dB) high frequency roll-off
switch which may be used to compen-
sate for “hard” rooms. The impedance
rating of cach column spcaker is 4
ohms. Two fuses protect the woofers
and tweeters against execessive power
input.

Parts for the crossover network and the
tweeter level switch are mounted on plate
which goes on the bottom of the cabinet.
Step-by-step instructions make this kit easy
to put together even if you've never as-
sembled a kit before.

e/e assembles the...

HEATH AS-1344
2-WAY COLUMN

SPEAKER

One evening project yields high

fidelity speaker system atreal savings.

Heath provides several illustrations
in the instruction manual showing
speaker placement for various acoustic
conditions. Because cach speaker radi-
ates sound energy ecqually from two
sides the user can orient the columns
so most sound is radiated forward, or
by aiming one side towards a side wall,
or a corner, part of the sound can be
reflected or diffused to provide a broad-
er or narrower sound ficld.

This system is designed for flat en-
ergy response—a widely overlooked fac-
tor in spcaker design. The reason is
simple: once you're six feet away from
a speaker, up to 80% of the sound
you hear is reflected ofl the walls, ceil-
ing and floor of your listening room.
So even if the “on-axis” response is ex-
cellent, poor response oftf-axis can make
a speaker’s treble sound dull. Com-
bining exccllent on- and ofl-axis re-
sponse  produces [tat energy and a
bright. completely realistic sound.

There are other design features which
contribute to the AS-1344's excellent
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sound, too. The woofers are located
well above the floor. so bass response
is very solid and well-defined. There is
no mid-bass boom or resonance either,
so middle frequencies come through re-
markably clean and clear. The twecters
deliver 10 to 20 dB more off-axis out-
put than conventional tweeters for
bright, realistic highs—and their 270°
dispersion pattern maintains a well-bal-
anced sterco image through a wide
area.

What You Get. Each column specaker
1s supplicd as a semi-kit. The cabinet
itsclf” is factory assembled and finished.
All you do is put the drivers and cross-
over into the cabincet. Overall dimen-
sions are 40-in. high x !l-in. wide x
I1-in. deep. The tfoam grilles which
protect the speaker drivers on adjacent
sides of the column snap off to provide
access to the speaker openings pre-cut
in' the cabinet. Similarly, the bottom of
the cabinet has a pre-cut opening for
the combination crossover and high fre-
quency control switch. The cabinet is
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Speaker System

This Heath speaker kit is a confidence
builder. Page-size diagrams guide the
assembler every step of the way
eliminating goofs that would be made
usually by novices. Also, checking is
simple to do. White area seen in holes
for speaker is acoustic batting.

supplicd with the sound insulation in
place. Some of it must be temporarily
removed when assembling the speakers
and crossover.

First step in assembly after identify-
ing all the components is to wire the
crossover on the plate supplied. This
plate also contains the high frequency
control switch. After the crossover is
wired the speaker-connecting leads are
installed in the cabinet and the cross-
over is connected and then installed on
the underside of the cabinet. Finally,
the speakers are connected and install-
ed. Foam-tape strips for each speaker
opening and the crossover cutout scal
the cabinet for acoustic-suspension op-
cration. All that’s left is to apply the
foam grilles and the column is ready
for use. If you want to blend the color
of the grills into your decorating
they can be painted with an

scheme

For more information on the Heath AS-1334 Column Speaker
kit circle No. 31 on the Reader Service coupon.
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Tweeter and woofer speaker
hook-up is quite easy as
long as you know how to

cnamel or lacquer spray paint.

Speaker Placement. There's no spe-
cific reccommendation for speaker place-
ment because every listening environ-
ment is different, just as every listener’'s
desired tonal response differs from that
of other stercophiles.

The best way to get the most pleas-
ing sound quality is to try all the dif-
ferent placement systems suggested in
the Heathkit manual, also using the
3-dB control switch for cach placement.
Use whatever final placement sounds
the best to you, regardless of the theo-
retically optimum placement suggested
in the manual. After all. 1t’s your ears
that do the listening.

Power In—Sound Out. These Heath-
kit column speakers are rated for a
minimum input of 5§ watts and a maxi-

twist wires and can
spot the colors.
Actually, it's

as easy as
wiring a

lamp.

mum of 100 watts. A 1Y2-ampere pro-
tective fuse is provided in each woofer
circuit and a I-ampere fuse is provided
for tweeter protection.

Normally, an amplifier or recciver of
S watts rated output is all that's needed
tor a comfortable sound level, while 15
to 25 watts is required for a robust
iloud) sound. In a typical living room:
of 15 x 20 feet about 20 watts per
channel will produce a sound level
more or less cqual to that of a large
orchestra in a concert hall.

The Heathkit AS-1344 Two-Way
Column Speaker System is available by
mail order for $129.95 cach. Prices in
local Heathkit stores are slightly high-
er. For additional information circle
No. 31 on thc Reader Service cou-
pon. |

The bottom plate is almost ready to go in place—just
as soon as the sound absorbing material is dropped into
the cabinet. Note sponge-like strips along bottom of
the plate. They keep an air-tight seal as needed.
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[] Welcome back to Computer Read-
out. Last time we visited a micro-com-
puter fair, and then we looked at the
popular KIM-1 computer-on-a-board
from MOS Technology. In this column
we delve deeper into KIM-I's micro-
magic and have a guaranteed good
time. Cass and Dan Lewart, avid KIM-
1 users, have given us lots of ideas on
how to use this microcomputer that I'm
sure you will find interesting.

First let’'s quickly review the basic
KIM-1. It comes already assembled on
a 9 x 10-inch printed circuit board that
contains the MCS 6502 microprocessor
chip, over one thousand words (or
bytes) of random-access-memory
(RAM), a small keyboard for entering
data or programs, a six-digit LED dis-
play and much more. The first four dig-
its of the display show the address of a
selected memory location in hexadeci-
mal code (means 16 in Greck, as ex-
plained last time) where 0000 is the
first location and 03FF is the last lo-
cation. Remember that in hex, sixtecn
numbers are represcnted with a single
digit by using the notation 0, 1, through
9, and A, B, through F. Count 'em and
you will find sixteen characters in this
string. So, since O3FF is the last mem-
ory location, we must have 4 x 16 x 16,
or 1024, memory cells available—and
indeed we do. Going back to the six-
digit display, the other two hex digits
show the data contained in, or being

PUTER READOUT

by Norman Myers, Computers Editor

KIM-1 microcomputer can use a recorder
as well as other input and/or outputs.

put into, the¢ memory cells indicated
by the four left-most digits. A data byte
1s 8 bits (0s and 1s) long allowing 256
possible values per byte. In hex nota-
tion, 00 through FF covers these 256
values. The data can be written, or any
address can be selected, via the key-
board. which has the hex characters 0
through 9 and A through F right on it.

Control of the data flow between the
microprocessor and the outside world
is via two MCS 6530 chips which have
1024 locations of read-only-memory
(ROM). These ROMs have been pre-

KIM-1 connects
to KiM-4 ““motherboard”
permitting plug in of up
to six more boards for
memory expansion.
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programmed by MOS Technology. They
contain  Moniror-and-Executive  pro-
grams that control display of the digits
on the LED, receipt of digits from the
keyboard, and even allow a teletype
(TTY) or an ordinary cassette tape
recorder to be used with KIM-1, The
cassette unit is very easy to connect
and lets you write programs from the
KIM-1 memory onto your tapes and
vice-versa. Fantastic! This ability to
write, save, and recall programs, and
even data, opens up hundreds of possi-
bilitics. You can save programs forever,
and reload them into your KIM-1 in
scconds. The next question, of course,
is what can be done with this micro-
magic device?

What To Do With It? You may first
think that the main function of a com-
puter should be to crunch numbers,
that is, add, subtract, multiply, and di-
vide millions of them at a terrific speed.
Some people think that because the
speed of the KIM-1 is about 500,000
operations per second, it can help in
balancing the checking account faster.
Well that view is not quite-correct be-
cause if the calculations arce of the or-
dinary kind and there is not much data
to crunch, you can just buy a pocket
calculator. On the other hand if you
have a large amount of data you might
need a teletypewriter, a card reader, a
high-spced printer, and a keypunching
machine. These are all expensive items
far beyond the scope of a simple hob-
byist installation. Well, then, what good
is your KIM-1? The answer is that it is
super as a controller, a universal game
machine, and as an educational tool. In
these applications your KIM-1 will real-
ly shine. These threc application areas
are discussed in more detail in the fol-
lowing paragraphs. First, I must give
you a little advice: Join a microcom-
puter User's Club. You will be able to
exchange your ideas with those of other
KIM-1 owners and you will learn a lot
in the process. Further, you do not
have to be a computer owner to join a
club. An excellent way to become fa-
miliar with KIM-1 is by subscribing to
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the KIM-I Users Notes, which are
published roughly every two months.
The notes contain articles sent in by
hobbyists on what they have been do-
ing, programs they have written, latest
hardware and software available for the
KIM-1, etc. You can get on the mailing
list by sending a $5 check to KIM-1
User's Notes, care of Eric Rehnke, Apt.
207, 7656 Broadview Road, Parma,
Ohio 44134.

KIM-1 As a Controller. Onc of the
advantages of a microprocessor as com-
pared to a calculator is the ease with
which a microprocessor can be con-
nected  (interfaced, using computer
lingo) to the outside world. KIM-1 is
particularly simple in this respect be-
cause its input and output are perma-
nently associated with a few specific
memory locations. These special input
output locations are trcated by the
microprocessor as if they were regular
memory locations. The data in these
locations can be read and manipulated
by the program in the microprocessor.
KIM-1 is an 8-bit machine, therefore
8 picces (bits) of information can be
extracted from each input/output lo-
cation. One of these special locations
appears on 8 pins of the KIM-1 con-
nector. If for example decimal number
5 is stored (00000101 in binary) in one
of these special locations a positive
voltage would appear on pins #2 and
#0 and ground would appear on the
remaining 6 pins associated with this
location. Similarly one can use the
same connector for inputting Is and Os
to memory by applying appropriate
voltages to the pins. A code word in
another special location in memory de-
termines which connector pin is the
input. and which is the outpir of the
computer. Voltages on the KIM-1 con-
nector pins can be used to control
lights, turn relays on and oft and thus
do anything which can be operated by
an clectric sequencing motor. A read-
ing or writing instruction takes only a
few microseconds, so KIM-1 can al-
ternately process input signals arriving
via input leads and quickly issue com-
mands via output leads. A built-in crys-
tal-controlled timer further increascs
the microprocessor’s usefulness.

A typical application would be an
elaborate model-train control where in-
puts consist of position sensors arid
manual switches while outputs are relay
closings directing the trains and their
speed, while also controlling crossing
lights and audio signals. Other applica-
tions for KIM-1 could be its usc as a
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light-color organ, or as a robot, finding
its way through a maze as it responds
to audible signals. As you can readily
see, possible applications of the micro-
processor as a controller are nearly end-
less. A simple program can frequently
replace dozens of interacting relays.
And a small change in the program will
make your gadget bchave in a com-
pletely new and different way. Just try
to duplicate such changes with a sol-
dering iron and you will really start ap-
preciating the microprocessor.

KiM-1 As Universal Game Machine.
In spite of all the serious-sounding pa-
pers given at computer conferences
around the world the main micropro-
cessor application at present for the
hobbyist is to play games. The simple
input/output mentioned in the previous
paragraph makes game playing with
KIM-1 real child’'s play! Both the key-
board and the LED displays arc con-
nected to the microcomputer via cer-
tain memory locations in the same way
as the previously-described input/out-
put terminals. Therefore by judicious

programming, and without need for ex-
ternal devices, one can use the built-in
keyboard as a “live” game input, while

.the 6-digit LED display 1s the game

readout. It is amazing how one can,
with a little imagination, design a com-
plete alphabet with only a seven-seg-
ment LED display. KIM-1 can then be
programmed so that messages flash or
scroll across the display (right-to-left
or left-to-right, whichever you prefer).
Only a few of the many games written
for KIM-1 are listed here. This is just
a small sclection, to give you a feel for
the possibilities. Many more games,
such as Star-Trck have been written
but they require additional memory be-
yond the standard 1024 bytes provided
with KIM-1. Here is a partial list.
Lunar Lander You steer a landing
craft by varying the amount of fuel. If
you run out of fuel (burn too much)
or do not slow the craft sufficiently
(burn too little), it will crash. You can
continuously display the altitude and
speced of the craft, or by pressing the
F key you can monitor the remaining

6502
MICROPROCESSOR

UNIT

RANDOM
ACCESS
MEMORY

4

READ-ONLY
MEMORY

TELETYPE
' INTERFACE

CASSETTE
RECORDER
INTERFACE

SIX-DIGIT
LED DISPLAY
=il=il=ir=M=i=
| o
Go| st [RS| o
AD| DA [PC] |+
¢![p|[E][F
| 8 (9]lalB
4[5 [s][7] ||
[0][1][2]]3] | I
HEXADECIMAL .
KEYBOARD

This block diagram shows how the main elements of the KIM-1 microcomputer work
together, as well as with additional input and/or output devices. With basic unit only
all input is manual keyboard and the only readout is the six LED numerals.

.
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fuel supply.

Music Machine You can write your
own song in the form of codes stored
in successive memory locations. You
specify the pitch and length of each
note; you can also rcpeat certain pas-
sages at will. Connect onc of the KIM-1
application connector pins to an ampli-
fier to hear the song play.

Electronic Organ Each key on the
built-in keyboard corresponds now to
a specific note. You play the keyboard
like an organ. Program changes make it
sound like different instruments. This
is a modification of the previous pro-
gram.

Reaction Time Tester A random 4-
digit number appears for two seconds
on the display, then it disappears. You
then reenter the same number as quickly
as possible. The 2 right-most digits in-
dicate how many tenths of a second it
took you to reenter the number. If you
make a mistake or take more than 10
seconds, FF will appear. A variation
of this program indicates (in 1/100 of
a second) how long it took you to press
a key after a number flashed randomly
on the display.

Hunt the Wumpus. Hunt the mythi-
cal “Wumpus” through a maze of caves
connected via tunnels. The danger con-
sists of bottomless pits, bats which can
carry you off (to a random location),
and the Wumpus which can eat you.
Messages appear on the display giving
you hints about your situation. To catch
and to domesticate the Wumpus you
throw a slecping gas canister at his
suspected habitat by pressing the PC
key. The game ends when i message
“You got a hug from Wumpus”, or
“You Lose” scrolls through the LED
display.

A nice feature of all these games is
that a slight reprogramming will com-
pletely change from one to the other.

KIM-1 As an Educational Tool. Fin-
ally, with all the fun you can have with
KIM-1, do not forget its educational
value. A few days of operating your
own microprocessor will give you more
understunding of its capabilities and
possible applications than will rcading
dozens of books. If you are an engineer
or technician, or are planning to study
in those arcas, you will know that a
good knowledge of microprocessors is
indispensable. Writing a few KIM-1
programs will teach you concepts of
basic computer operation. You will
learn the computer instruction set and
obscrve programs working by display-
ing appropriate memory iocations. Your
final conclusion about owning a micro-
processor may well be: How did I ever
get along without one before?

Memory Expansion. It is not casy for
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MOS Technology’s KIM-1 microcomputer
is complete on one board except for the
power supply. Readout display is six 7-
segment digits above the keyboard. KIM-1
assembled sells for $245.

pecople to expand their memories, but
with KIM-1 it is casy; you just plug in
the extra boards. Suppose you have a
super program (like a big Star Trek
game) that requires more than the 1024
bytes that the basic KIM-1 can hold.
You can simply purchase a KIM-2
memory board which has 4096 loca-
tions, or a KIM-3 which has 8192 loca-
tions, or both, and connect them to the
basic computer. Either of the boards
can be wired directly to the computer
with cables or you can use the new
KIM-4 Motherboard. The Motherboard
is actually a kind of frame with plug-in
jacks that allows up to 58,000 memory
locations to be added to your KIM-I.
Both the KIM-2 and KIM-3 have all
the built-in control circuitry needed to
let them converse with the main com-
puter without losing any bits. Further,
cach board has four little switches that
you set to specify the beginning and
end of the memory on that board. For
example, sctting the switches to 0001
causes the memory address of KIM-2
to run from 2000 to 2FFF, which cov-
ers 4096 memory locations. So if you
want to talk to that KIM-2 board
through your KIM-1. you use any
memory location between 2000 and
2FFF. The user's manual for these
memory-expansion boards has a test
program that can be run to check out
their operation. The memory will first
fill all the memory locations with Os,
then read back the memory contents to
sce it Os are really there. It then uses
Is, and so forth, until all digits and all
memory slots are checked. If any mem-
ory location fails to properly store a
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digit, the address of the defective mem-
ory cell is written out to the display, or
to your tcletype terminal.

Memory Make-up. The make-up
(structure) of the memory expansion
boards is simple but interesting. The
boards are composed of small integrated
circuit modules called 2102 static
RAMs. Each RAM holds 1024 loca-
tions of one bit cach so to store 1024
bytes with 8-bits-per-byte you must
have 8 of these RAMs in parallel: one
RAM for cach of the 8 data lines. The
data from KIM-1 first enters a bufler
on the KIM-2 or KIM-3 board where it
sits waiting to be clocked into the
RAMs. To tell the RAMs which cell
should hold each 8-bit data word, there
is a 16-bit address word. The first three
bits of this address word tell which
board is being called (you can have
scveral boards). Another three bits are
uscd to specify the RAMs on the board.
The last ten bits are used to specify one
of the 1024 locations in the RAMs.

KiMath. Now let's look at another
feature available for use with KIM-1.
This is a permanent program in read-
only-memory (ROM) that does scveral
mathematical routines. Known as
KIMath, the ROM uallows nine auto-
matic calculations ranging from square
roots and logarithms to trigonometric
functions like sines and cosines. This
ROM is available on a board that plugs
into your Motherboard or which can
be cabled directly to the KIM-1. With
this math package, all sorts of mathe-
matical routines can be casily written
into programs. KIMath is like connect-
ing a calculator to your KIM-1, with
data entered from the keyboard or from
memory, and results displayed on the
LEDs or on the TTY.

The only way to find out what it
really is like to create programs, to
store them on a cassctte, to change
them, and to have this microbrain be
the center of a lot of interest is to buy
it and try it. The KIM-1 with manuals
costs $245, the KIM-2 is $179, the
KIM-3 is $289, and KIMath with doc-
umentation is about $50. These are not,
however, the only add-on modules avail-
able. MOS Technology also has a text
editor, a program assembler to aid in
writing programs, and other things are
in the works all the time. For detailed
specifications on the products, write to
MOS Technology. 950E Rittenhouse
Road. Norristown, Penna., 19401, or
circle number 73 on the Reader Service
coupon.

In the next issue we will continue to
keep abreast of th¢ microcomputer
world. Stay tuned and remember to
write to me with your interests, ques-
tions, and ideas. ]
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THINGS YOU PROBABLY DON'T KNOW
ABOUT CB RADIO AND SHOULDN'T!

[] DoN'T LoOK Now, but there are al-
most as many CB stations operating
above, below and in-between authorized
CB channels as there are on the chan-
nels. The FCC hasn't been happy about
this, but has been able to do little about
it for lack of funds and manpower. As
a result, these ‘“channels” buzz away
with CBers! These are among the little
known facts about CB!

The Low Frequencies. The CB chan-
nels start at 26.965 MHz (Channel 1)
—or do they? Fact is that if you have a
communications receiver you can tune
in frequency as low as 26.630 and hear
CB communications—and they seem to
pop up every 5 or 10 kHz right on up
the band to Channel 1.

This is accomplished several illegal
ways, by means of sliders, VFO’s (Vari-
able Frequency Oscillators), crystals,
and PLL modifications. Each method
is strictly in violation of Part 95.

A slider is a modification to a CB
rig— usually it costs about $35. It is,
essentially, what ham operators used to
call a “rubber crystal.” With a slider
you can move right off any CB channel
to any frequency you want as far away
as 5, 10, 20 or more kHz from the
authorized CB channel.

A VFO is an external device which
plugs into the oscillator circuitry of a
CB rig, giving the operator the chance
to tune a CB rig to any desired fre-
quency within the range of the VFO.
The operator then simply dials the fre-
quency wanted the way an AM or FM
broadcast receiver would be tuned in
on a station.

CBers long ago learned the trick of
taking discrete receiver crystals (those
crystals designed for older CB rigs
which didn't have synthesized oscillator
circuits) and switching them into their
discrete transmitter circuits. Few mod-
ern-day CB rigs are designed for such
crystals, but all older sets used them—
and older CB rigs are still available at
give-away prices. The crystals for re-
ceiving are 455 kHz lower than the
frequency of the CB channels. So if a
discrete receiver crystal for CB Chan-
nel 23 (27.255 MHz) was plugged into

Here is the Sidebanders multi-
purpose achievementaward. Text
gives details, You decide value!
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by Wally, Unit 944

the transmitter, the CB’er ends up with
a transmitting frequency 455 kHz below
the channel, or 26.800 MHz. As it turns
out, 26.800 MHz is a very busy fre-
quency, and every time there is a skip
opening it buzzes away with wall-to-wall
stations from one end of the country to
another, ail using old CB rigs tied to
communications receivers!

CB'ers have also found that many of
the new Phase-Lock-Loop (PLL) rigs
are inexpensively modified by under-
ground technicians to open up a whole
new world of unauthorized channels.
Months before the 17 new CB channels
were authorized, CB ers with PLL type
rigs were having these modifications
done. One 23 channel PLL rig we saw
was quickly fixed up to operate on 44
channels, with the lowest frequency be-
ing 26.865 MHz and the highest 27.425
MHz—far past the band edges author-
ized. There were a few channels “miss-
ing” in between, due to the nature of
the PLL circuit in that particular unit.

Of course, ham radio transceivers are
eagerly sought after by many CB'ers,
who have found that ham transceivers
such as the Yaesu FT-101-E, the
Tempo I, and various Kenwoods,
Swans, Drakes, and the new mini rig,
the Kachina, all function remarkably
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Date’ _

SIDEBANDERS’ SERVICE BUREAU

CERTIFICATE OF AWARD

This.Certificate has been awarded to

upon proof of quatification for the tollowing Communications Award

For: Sidebanders’ Service Bureau
P.0. 8ox 381
Smithtown, NY 11787

well on CB frequencies—and other fre-
quencies in their general area too! Not
only that, some of them will put out a
250-watt (PEP) sideband signal which
is quite illegal.

Another World. So what we have is a
wide assortment of available equipment,
combined with hundreds of thousands
of operators who have such gear and
the will to use it, and the FCC who
seems little more than totally befuddled
by the whole situation!

High Fréquency. The so-called high
frequencies are the stomping grounds
for many more illegal stations that use
the lower frequencies below Channel 1.
Up until the advent of the expanded CB
channels, the high frequency band
started on 27.265 (now Channel 26)
MHz and went on upwards to about
27.755 MHz, almost the low frequency
edge of the 10 Meter ham band. Opera-
tions between 27.265 and 27.315 MHz
were used primarily by AM operators,
while 27.325 MHz and above were oc-
cupied by Sidebanders. Some CW
(code) operation has also been noted.

The CB channels now end at Chan-
nel 40 (27.405 MHz), so those who
have elected to operate on unauthorized
channels have had to move their opera-

(Continued on page 91)
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MOD-X, THE SIMPLEST GLOCK YET

by Norman Myers

Take just 8 m, and a couple of switches, connect this modie
10 make an alarm clock in less than two hours.

[[] Dozens of clock projects have been
published in the past three or four
years, and they all have two things in
common: an integrated circuit which
contains most of the counting and tim-
ing circuits for making a digital clock,
and Jots of wiring, especially between
the integrated circuit chip and the read-
out devices. These range from Numi-
tron or other multisegment display tubes
for each number to the more-recent,
and easier, all-in-one, 7-segment LEDs
which have four or six digits in one
compact assembly.

Even with their maze of intercon-
necting wires many of these clocks offer
only time, and (usually) an alarm.
Some, but not all, permit you also to
read the seconds as they elapse, and

more and more have the Cat-nap
(snooze) feature.
Now, thanks to today’s improved

methods of IC manufacture and mass-

production, which continue to bring
prices down, down, down, National
Semiconductor Corp. has brought out a
complete clock-on-a-chip, including the
rcadout display—the numbers which
show the time. You no longer have to
connect the outputs of the circuit chip
which does the computations to the
display digits, because the display and
the clock chip are all on one small as-
sembly, ready to build into a case and
connect to a simple power supply, a
couple of switches, and if you like, to
an alarm.

If you want to add a couple more
switches you can have a clock which
displays the seconds, on command, or
which includes the cat-nap (snooze)
feature. Finally, if you want to add onc
more switch you can include the hold
feature, which makes setting the clock
a bit faster. The wiring for these extra
features is shown in the spec sheet

which comes with the clock module.
This module is made in several versions
by National, depending on whether the
clock is intended for use in 50 Hz or
60 Hz countries, and on whether or not
it’s intended to display 24-hour or 12-
hour time.

In addition to these features, this
clock can tell you if there's been a
power failure. To tell you that the time
it shows is incorrect it flashes on and
off once every second until you stop it.
When it’s telling time the colon between
the hours and the minutes numbers
flashes once every second. Chip-X also
tells you whether it's AM or PM. It
does this by showing a dot in the upper
left hand corner in the PM. Finally,
when the alarm is set to go off, a period
at the lower right is lit. Press the alarm
button to be sure the alarm is enabled
(ready), put 84 on Alarm, and go to

(Continued on next page)

T2

ALARM
BUZZER
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Photo at left shows placement of parts in author's clock.
Placement is entirely uncritical and you can use any con-
venient arrangement, depending on the space you have in
the case you select. Picture above shows the actual module.
Mod-X has six 7-segment LED numerals (they all look like
eights here since no segments are lit up. Connections to the
module are made via the 11 terminals (holes) in the bottom
edge of the board, plus a few others at the top.
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PARTS LIST FOR MOD-X

Ci—100-uF, 20-VDC or better electrolytic
capacitor (Radio Shack 272-1016 or equiv.)

D1—1-A, 200-V diode (Radio Shack 276-1102
or equiv.)

F1—%-A, 125-VAC fuse (Radio Shack 270 1270
or equiv.)

M1—Clock module, National Semiconductor
MA-1002A. (Digi-Key Corp. See below for
address)

R1—470-ohm, 10-watt resistor (part number
962-9302, Allied Electronics see below for
address)

R2—-300-ohm, 10-watt resistor (part number
962-9270, Allied Electronics)

$1, 2, 3-—Single-pole, momentary-On switch,
normally open (Radio Shack 275-1547 or

equiv.)

$4--SPDT toggle switch (Radio Shack 275-326
or equiv.)

T1—120-VAC primary, 24-26 VAC, 300 mA
secondary, power transformer, (Radio
Shack 273-1386 or equiv.)

T2—120-VAC primary, 6 VAC, 300 mA

secondary, power transformer (Radio Shack
273-1384 or equiv.)

Q1—NPN general purpose transistor (Radio
Shack RS-2009 or equiv.)

Misc. Fuse holder, panel type for F1 (Radio
Shack 270-364 or equiv.); Buzzer for alarm,
3-volt type (Radio Shack 273-004 or
equiv.); Aluminum “wood” look cabinet
2% x 6 x 4 inches or larger (Radio
Shack 270-260 or equiv.); AC line cord,
available at hardware stores; wire, hard-
ware, solder, etc.

ADDITIONAL PARTS FOR CLOCK OPTIONS
$5, 6, 7—Switches same as S1, 2, 3, above,

for Hold, Cat-nap (snooze), or Seconds

Display options.
To obtain the clock module and specifica-
tion sheet, write to Digi-Key, Dept. E, Box
677, Thief River Falls, MN 56701. Ask for
Mod-X MA1002A. Price is $11.55, plus 75
cents for postage and handling. Minn. resi-
dent add 46 cents state tax. Order module
before other parts to be sure of module
availability at this price.
Allied Electronic's address is 401 E. 8th St.
Ft. Worth, TX 76102

sleep. After the alarm goes off, touch
the Alarm button and you will be able
to snooze for nine more minutes
Construction. Now comes the ecasy
part—building the clock. Remember two
things here. First, the clock module fits
in the palm of your hand and is there-
fore a nice compact unit that can be
mounted in almost anything from a
cabinet or workbench to a wall. Second,
if you choose not to use the alarm fea-
ture your project will have eight com-
ponents and threc switches, so your
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construction time will be very short. But
the pleasure that comes from those few
short construction hours is fantastic,
especially when you first turn on the
power and sce those big, bright num-
bers staring back at you.

Play It Safe. Now for safety’s sake
we have to get a few things straight.
Remember that this unit is going to
be plugged in all day long, day after
day, so be sure all your solder connec-
tions are good and be sure to use resis-
tors with the correct wattage rating so

Author also built this handsome wooden
case to house another Mod-X clock. He
included optional additional functions
which can be seen in the schematic dia-
gram in the middle of the next page.

they will not get too hot. Be sure, also,
that the unit is built in a safe container.
For example, if the clock is to be in a
wooden box, be surc that the resistors
have plenty of ventilation room around
them and 'that the box has ventilation
holes in the top and the bottom. And
after building the clock, let it run for
a while then unplug it and feel around
to sce how warm the box is inside. Keep
wires from resting on Rl and R2,
which tend to get warm, and remember
that good ventilation is important.
Finally, all connections going to the
fuse and to the primary side of Tl and
T2 must be wrapped with tape because
there will be 120 volts on those points.
All the components can be mounted
on a pert board about 2-in. by 4-in.
First place all the components on the
board by sticking the leads through the
holes and bending the leads back to
hold the components in place. Trans-
formers T1 and T2 are small but are
too heavy to put on the perf board so
it is best 10 mount them on the bottom
of the cabinet. Likewise, it is most
convenient to mount the fuse on the
cabinet so that the 120 V wire coming
into the cabinet can go directly to the
fuse and then to the transformers. Of
course switch S4 has to stick outside of
the cabinet, as do the pushbuttons.
With the components mounted on the
board, all you have to do is run con-
necting wires between the components.
18- or 20-gauge wire works well. When
soldering wires to the clock module, be
very careful. You must use a low-heat
iron (25-30 watts as recommended for
all integrated circuit projects). The pin
connections on the module are actually
holes that the wires are placed into and
then soldered. You can get to these
holes from cither the front or the back
of the module, but you will probably
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Here’s a detailed view of the Mod-X module enlarged 1.3 times actual size
to show terminal points at module edge. Round black object in the middle is

IC CHIP

ES E8 E6

find that the back is best because it
makes mounting of the module very
simple. Be sure to check the soldered
connections. The solder balls should
only be on their own connection
points and not short-circuited to any
printed circuit wires.

More on Construction. Note on the
schematic that transformers T1 and T2

have their primary leads marked a and
b, and the secondary leads marked A
and B. The leads arc not actually
marked this way on the transformer
itself, but 1 have designated them this
way for the project. As shown on the
schematic, if you look down on the top
of the transformers. with primary to the
left and secondary to the right, the
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Diagram above is one supplied by National Semiconductor showing optional fea-
tures you can add if you want more functions—just by adding switches to circuit.
Transformer is special, made for clock manufacturers. It’s easy to replace this, as the
author has, with two small Radio Shack transformers. Transistor at bottom of dia-
gram, with base connected to terminal ET is used as switch, to turn external radio
On or Off. Diodes to its left are rectifiers for radio’s power supply.
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a” and "A” leads will be towards your
hair and the “b” and “B” leads will be
toward your chin. Follow the schematic
when connecting these leads. Also, do
not forget to use a heat sink when
soldering to transistor Q1. Finally (im-
portant!) watch out for tricky S4. Most
DPDT switches, including the ones on
the parts list, are “backwards.” When
the toggle is up. the borrom contacts are
engaged. So watch how you do the
wiring and labeling of the switch, or
you will be confused later on.

Testing. Your clock should work well
the first time you try it—so before you
plug it in go through the thing every-
body hates: Check and double check
your wiring. If the display fails to light,
you have probably forgotten to connect
pin 3 on the clock module to pin 4. The
voltage (AC) betwcen E6 and E8 on
the module should be about 15 volts.
The DC voltage reading between ES8
(positive) and E7 (negative) should be
about 5 volts. If these voltages are not
correct, check out T1 and T2 to see if
they have AC output voltage coming
from their sccondaries when dis-
connected from the circuit. If the clock
portion works but the buzzer will not
sound, check E3 to sec if the voltage at

HOLD

P BRIGHTNESS
COMTROL

FAST $ET
SLOWSET
ALARM
DISPLAY
/SNO0O2E
SLEEP
SECONDS
DISPLAY

ALARM

ALARM “ON" INDICATOR

Additional optional functions diagrammed
at left in schematic are shown above con-
nected to the module.

that point gocs high relative to E7 when
the alarm is supposed to go off. Do not
be tricked by the AM /PM capability of
this clock when checking the alarm. If
your clock is sct to go off at 6:00 AM,
do not expect it to go oft at 6:00 PM
when testing it. Pay attention to the
little AM/PM dot in the upper left
corner.

National makes eight different modules
in the MA 1002A through E series. Be
sure you use only the one with “A”
when you're building rhis project. a
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{] Chances are that if you make cas-
sette recordings at home you've given
some thought to putting a cassette play-
er in your car or RV. And if you're
like most stereophiles there’s a good
chance you've been turned off of the
idea either by the total cost of a mobile
cassette system, or the possible theft of
the equipment next time you take your
car into town,

With a little common sense, however,
you can not only enjoy a really good
mobile cassette system at a budget price,
but you can also reduce the possibility
of theft to zero. Here's how it's done.

Generally a stereo cassette player
needs at least two speakers, and add-on
stereo speakers don’t come cheap. Also,
the speakers supplied in small ““almost
cardboard” enclosures don’t offer much

in the way of really good sound. But if
you have a radio already in the car
there’s a good chance you already have
stereo speakers, perhaps speakers front
and rear with a front-to-rear fader. If
you don’t have rear speakers in your
car, and if it's a late sedan American
model it most likely has rear-shelf
speaker cut-outs with wiring already
going to the dash. It's a simple matter
to install a pair of rear speakers—and
the sound with the trunk as an enclosure
is usually a heck of a lot better than an
itty-bitty plastic or cardboard box.
Just use these car radio speakers for
the cassette player and you save not
only the cost of the speakers, but usu-
ally the installation time and effort.
The diagrams show how to make
the speakers do double-duty. The dia-

gram shows the typical car radio speak-
er hookup. Note that even though each
speaker has two connecting wires there
is a common ground system. The radio
actually has only two wires for the left
and right speaker outputs with the
ground (the, car’s body) serving as the
common speaker connection. So all you
need is a double pole/double throw
switch for the speakers to be used for
both the radio and tape player. The
speaker switch can be mounted on the
bottom lip of the dash next to the tape
player mounting bracket. To make life
casier, solder leads on the switch before
it is installed on the dash, then splice
the switch leads into the radio’s speaker
wires later.

You can either pocket the savings on
the speakers or put it into a better

PUT YOUR GASSETTES ON WHEELS

Use car speakers for fast inexpensive installation/by Herb Friedman




quality cassette player. A better cassette
player is always wise because the extra
power output and operating features
will be enjoyed for thousands of miles.

One good buy is the unit shown in
the pictures here. It's Radio Shack's
Realistic Model 12-1813. It features
automatic end-of-tape reverse giving
continuous play (like an 8-track deck},
fast reverse and fast forward, user re-
versing select, and auto-start from the
end of the reverse (tape automatically
starts from the beginning). All these
features in addition to the usual “insert
cassette to start,” and volume, tone and
balance controls.

Another excellent value is Radio
Shack’s model 12-1815, which has an
extremely sensitive FM stereo radio sec-
tion. It’s priced the same as the tape-
only model, but omits the reversing ac-
tion of the tape-only job. The FM
section of this unit is extremely sensi-
tive, and is the best FM car radio tuner
we've checked.

Safety First.Now all you have to do
is make cerfain it isn’t ripped off before

you get a chance to enjoy it. Firstly, a
standard auto theft alarm is not protec-
tion for a tape player. According to
pclice estimates the average tape player
(or CB) can be removed in less than
20-seconds. The rip-off artist can have
yaur player out and be gone before the
neighbors realize “that sound” is your
car's burglar alarm. And if you use a
locking bracket and don’t have an alarm
ycu give the hoods enough time to
chop the player free, usually causing
severe damage to your car’s dash in the
process.

But no one can steal what isn’t there.
Simply install the cassette deck with a
slide mount and you can easily slip the
player under the seat or stow it in the
trunk. It's simple.

Slide mounts are available in several
different models, some with locks, some
without. Forget the locks, they only
cause grief if some hood chops the lock
out. Even if the slide mount you get
has a lock don't use it—just hide the
player when you park. The slide mount
has two pieces. One attaches to the

dash, the other attaches to the player,
as shown in the photographs. Each sec-
tion has sliding-contact terminals which
feed the power, ground and speaker
connections to the player.

You will find the part of the mount
that gets assembled to the player has
terminals with attached wires that are
supposed to be spliced into the player’s
output wires. You get a neater installa-
tion, and eliminate the chance of the
wires getting snagged if you unsolder
the terminal wires, and then solder the
player’s wires directly to the mount’s
terminals. Make certain the mount’s
ground wire is secured under one of
the screws (or nuts) that fastens the
mount to the tape player or the tape
player bracket, for this wire supplies
both the power supply ground and com-
mon speaker connection. If necessary,
tape the wires to the mount to prevent
them from snagging when the mount is
inserted under the dash.

The part of the mount secured to the
dash needs only two screws, and #8 or

(Continued on page 94)

Photo One shows the cassette player with
the lower half of the slide mount on top
of it. Slide mount attaches to player's
bracket. Two is rear view of player show-
ing sliding terminals for connection to
speakers and car battery. Three shows the
top half of slide mount, screwed under
dash:. Four is the spliced (red) battery
power lead. Make it short! Five shows the
small double-pole/double-throw speaker
switch, also under the dash. Six is a hash-
suppressor which you may not need. Some
cars have ‘em built in, and other cars have
alternators or generators whose output is
clean enough not to leak into tape play-
back. Photo below shows the player in
place under the dash. Be sure it's close
enough that you can slide the cassettes in
and remove them without leaning too far
to the right, and without taking your eyes
off the road.




(] It's an unfortunate sign of our times,
but the burglar alarm is becoming a
necessary part of home electronics. Rob-
berics of homes is one of the fastest in-
creasing crimes. In many cases homes
are left vacant during the day when
both husband and wife work, lcaving
an unprotected home to the mercy of
thieves. If you haven’t been victim of
such a crime yet, consider yourself
lucky. Better yet, consider electronic
protection of your home.

There are many burglar alarms avail-
able for the home. However, a good
alarm system may cost as much as $500
when installed by professionals. Even
the do-it-yourself units available from
clectronic supply houses or discount
stores cost $100.00 and more.

There’s no need for you to spend
this kind of money to achicve home
security if you arc handy at building
clectronic circuits. B/F Brain can do
the job a at fraction of the cost of a
do-it-yourself kit, and will be just as
effective and reliable as any on the
market. By using modern electronic
technology an extremely simple circuit
has been designed which produces ex-
ccllent performance at very low cost.
The circuit uses two integrated circuits
which cost less than $2.00.

Works Open or Closed. B/F Brain
has several desirable features. It may be
used as a closed circuit in which all
points of entry into the house are pro-
tected by a loop of conductive foil and
normally-closed switches. There is no
limit to the length of the loop or num-
ber of switches which may be em-
ployed, since they are connected in
scrics. This allows protection of any
number of doors and windows, and ad-
ditional points for protection can be
added at any time without any changes
in the alarm itseif. This type of instal-
lation has a distinct advantage over
ultrasonic systems which protects only
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the room in which they arc installed.

Provision has also been made to use
normally-open switches as desired, in
addition to the series circuit of conduc-
tive foil. Thus it is possible to add foot-
operated switches in hallways and door-
ways and as additional protection. This
also permits the burglar alarm to be
used in an automobile, where the open-
ing of a door, which normally activates
the dome light switch now also oper-
ates the aldarm. Once the alarm is acti-
vated by opening or closing a circuit, it
cannot be turned off by just restoring

Photograph at left shows
completed board with the
two 1Cs. Llarge power
transistor at lower left is
Q2 which drives alarm
speaker. Six terminals at
right edge of board con-
nect to speaker, foil loop,
switches, Reset switch,
and power source,

the disturbed circuit to its original
condition (i.e. closing the door or win-
dow). A reset switch must be pressed,
otherwise the alarm will continue to
sound.

Works For Fires, Too. B/F Brain
becomes a fire sentry as well, simply by
buying casily-available fire sensors and
installing them wherever you feel they
arc necessary. Again, there is no limit
to the number of sensors which can be
added to the circuit. Both open- and
closed-circuit sensors may be used.

Inexpensive Alarm. There is no need
to purchase an alarm bell. Any inexpen-
sive eight-inch or larger, 3.2-or 4-ohm
speaker will do the job nicely. The
alarm circuit produces a 12-volt peak-
to-pcak square wave which will deliver
9 watts of power into a 4-ohm load.
This will produce sufficient sound for
most applications. If desired. more
power may be obtained simply by in-
creasing the supply voltage to the speak-
cr. For example, if a 24-volt supply is
used, the power delivered to the speaker
will increase by a factor of 4, to 36
watts. B/F Brain produces an up-and-
down wailing sound which will com-
mand lots of attention, even at the 9-
watt level.

Window Protection. Conductive foil
for windows and doors is relatively in-
expensive. A 150-foot roll of 3&-in.
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wide tape costs only $3.29 from Radio
Shack. This tape has an adhesive back-
ing and it is not necessary to use the
full width of tape. By cutting the tape
in half you provide greater sensitivity
to glass breakage and a more pleasing
appearance. One roll of tape will easily
do any average size home.

Timer Delay. An optional feature of
the circuit is provision to add a capaci-
tor to produce a delay of several sec-
onds. This feature will allow you to
arm the alarm circuit before going out,
and then leave the house by a pro-
tected door. It also permits you to
enter the house through a protected
door without sounding the alarm. since
you can shut the circuit off before the
alarm sounds.

The basic circuit is shown first. This
is the complete alarm circuit, con-
structed on a small printed circuit
board.

Also shown is a layout of the foil
pattern of the board, viewed from the
coppgr side. We also show the com-
ponent layout as viewed from the top
of the board. Note that Q2, the power
output transistor, does not have any
heat sink. None is required since Q2
operates as a switch and not a class-A
amplifier. When Q2 is conducting it
is in a saturated state. This means that
the collector-to-emitter voltage is about
0.3 volts. Thus, the total dissipation in
Q2 is 0.3 volts times 3 amperes or 0.9
watts. The average dissipation of Q2
is half of this, since it is cut off for
half of cach cycle when the alarm cir-
cuit is delivering power to the spcaker.

Note the series of six connections
located at one side of the board. These
are the required connections to the

Power Supply, Speaker, Open-circuit, or
Closed-circuit loop, and Reset control.
It is recommended that sockets be used
for the integrated circuits. This makes
it easy to solder to the board without
endangering the integrated circuits with
the iron’s heat. It also will permit you
to remove cach IC in the event the
circuit ever needs servicing. Once an
IC is soldered into a printed circuit
board it is extremely difficult to remove.
Be sure to insert the ICs into the sock-
ets (or bourd) in the correct direction.
Pin 1 of cach IC is marked on the IC
itself, as well as on the copper foil side
of the printed circuit layout.

About the Circuit. B/F Brain uses
two integrated circuits. IC1 is a four-
scction, 2-input NOR gate constructed
in COS/MOS (Complimentary-Sym-
metry / Metal -Oxide  Semiconductor)
form. The advantage in using COS
MOS integrated circuits is the extreme-
ly low current drain of the chip. The
CD4001 chip IC used in this circuit
draws only 5 microwatts of power from
the 12-volt supply.

A NOR gate is a digital building
block which obeys the following rule:
If the voltage at either input terminal
(or both input terminals) exceceds 70
percent of the supply voltage, the out-
put voltage falls to zero. If the input
voltage to both input terminals is lcss
than 30 percent of the supply voltage,
the output voltage rises to the supply
voltage. Input voltages between 30 and
70 percent of the supply voltage have
no logic definition and are not con-
sidered legitimate voltages when they're
applied to the input terminals.

ICIA and ICIB are connected in a
configuration called a Bistable Latch,

or Flip-flop. This circuit can rest in
cither of two states: Pin 3 at 12 volts
and pin 4 at zero volts, or pin 3 at
zero volts and pin 4 at 12 volts. The
voltages fed to the input terminals,
pins 2 and 5, dctermine which state
the circuit rests in. The normal input
condition for the bistable latch is ap-
proximately zero volts at both input
terminals. Pin 2 is held to about 0.5
volts by means of R2, R1, and the
closed loop circuit of conductive foil
between terminal L. and ground. Pin 5
is held to zero volts by means of resis-
tor R3. Under this condition the output
voltage at pin 3 is 12 voilts. In order
to flip the voltage at pin 3 to zero
volts, the voltage at input terminal pin
2 must approach 70% of the supply
voltage, or 8.4 volts. This would be
caused by the closed loop at terminals
L to G being opened, or a connection
between terminals C and B+. When
either of these conditions exists, even
for a few microseconds, the output
voltage at pin 3 is flipped to zero. Re-
moving the voltage at pin 2 will have
no further effect on the circuit. It can
be restored only by applying a voltage
to pin 5 through the reset switch.
More on Circuit Operation. Capacitor
C1, between pin 2 of IC1A and ground,
controls the amount of time delay be-
tween the opening of the loop circuit
and the activation of the alarm. When
the loop circuit is closed, the voltage
across Cl is held to about 0.5 volts
through the voltage divider action of
R2 and R1. When the loop is opened,
C1 begins to charge through R2. The
latch circuit will change state when the
voltage at pin 2 approaches 8.4 volts.
Thus, the amount of time delay is
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Complete schematic of system shows the NOR gates, IC1A through IC1D, which are
part of the CO 4001 integrated circuit. Circuit may be assembled on perf board if
desired. Be sure to use IC sockets unless you're experienced soldering directly to ICs.
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determined by the value of C1, and will
be about five 