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Experience is the best teacher. You
might settle for any CB first time around.
Understandably. A lot of people think
they're all pretty much alike. But you'll
soon discover that, like everything else,
there are exceptions.

Ask the pros. America’s long distance
truckers. These guys talk CB day in and
day out. And they demand the best.
That's why truckers refer to the Cobra
29 as "The Diesel Mobile”

Listen to Cobra. You'll hear a big
difference. Because the Cobra 29 gives
you features which assure crystal clear
reception. Like switchable noise limiting
and blanking, to cut out practically all
pulse and ignition interference. Add
squelch control and RF gain and you've
got exceptional —adjustable —receiver
clarity. Even in the heaviest CB traffic.
You also get Delta Tuning which makes
up for the other guy, because even off-
frequency transmitters are pulled in.
Perfectly.

Talk to Cobra. And you know you're
punching through One glance at the

29's over-sized illuminated meter tells
you just how much power you're punch-
Ing out and pulling in. For voice modula-
tion the DynaMike delivers at 100%.
Same way with power: The 29 transmits
at maximum power levels.

Sooner or later you'll get a Cobra.
And you'll get engineering and crafts-
manship second to none. Performance
that will make your first CB seem
obsolete. Reliability and durability that
have set standards for the industry.
Above all, you'll get power. The power
to punch through loud and clear like
nothing else. Because when it comes to
CB radio, nothing punches through loud

and clear like a Cobra.g)
( obra

Punches through loud and clear.

Cobra Communications Products

DYNASCAN CORPORATION
6460 W. Cortland St., Chicago, llinois 60635

CIRCLE NO. 14 ON FREE INFORMATION CARD

IF YOUR FIRST CB ISN'T A COBRA
YOUR SECOND ONE WILL BE.
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Both of these new books get down to
basies — present clear, readable dis-
cussions. Loaded with examples,
references, graphs, tables. Also,
data sheets, bibliography and ap-
pendices. You're encouragedtolearn
—and apply your knowledge to
practical situations.
Software Design for Microprocessors.
Helps you understand the hard-
ware/software relationship of micro-
processors. A convenient, stand-
alone text, suitable for both first-
time users of microprocessors and
the technically advanced.
Beginning chapters deal with
basic terms, basic machine archi-
tecture, instructions and address-
ing. Successive chapters treat the
process of generating software, de-
fining required support and docu-
mentation, and designing a simple
machine to program a problem. Sam-
ple problems at the conclusion allow
you to apply your new knowledge.

*Suggested retail price; subject to change
without notice.

© 1976 Texas nstruments Incorporated

Whether youre a
seasoned practitioner
or astriving beginner...

Here are the
fundamentals.

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

Examples show you how to use the
principles of basic DC electricity as

F—— — — = — = — - — - —

Texas Instruments Learning Center.

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

Dallas. Texas 75222 Postage and taxes will be added to
your invoice

Please send me copies of (LCB 1891) Software Design for
Micropracessors at $12.95° per copy. copies of Basic

!

1

|

|

| Mail company purchase orders to: P.0. Box 5012. M/S 84.
|

I

! Electricity and DC Circuits at $19.95* per copy.

Software Design
for Microprocessors.
378 pages

only $12.95.*

Basic Electricity and DC
Circuits. 1,016 pages

only $19.95.*

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

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

(o]

TEXAS INSTRUMENTS

INCORPORATED

www americanradiohistorv com

today.
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I'enclose T check [ 1 money order for § |
I
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Name |
|
Address |
. |
City State Zip ]
tAll states except: AK. DE, Hi, MF, NH. OR |
______________ —J
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IS not just another word

In fact, “innovation is the word that guides SBE engineers in
their quest for better ways to improve personal communica-
tions equipment.

An example of SBE innovation at its imaginative best is
OPTI/SCAN. This compact 10-channel scanning monitor
requires no crystals but is capable of scanning over 16,000
radio frequencies between 30 MHz and 510 MHz.

The secret of such electronic wizardry lies in the unique
use of digital frequency synthesis, combined with an exclusive
optical scanner and program card system. The “memory” for
specific frequencies to be monitored is programmed in 10-
frequency groups on a small plastic card no larger than a
credit card. Frequency bands can be mixed on the same card;
and frequency groups to be scanned can be changed instantly
simply by replacing one pre-programmed card with another.

SBE innovation has transformed the scanning monitor
from a fixed, inflexible unit of limited range and scope into an
infinitely versatile electronic marvel that puts a limitless range
of frequencies at your fingertips,
wherever you are, wherever
you may travel.

The same innovative skill and
imagination that goes into OPTI/ SCAN
is reflected in the full SBE line of
communications equipment:
citizens band, land mobile, marine and
special application.

Discover how you can benefit from
SBE's electronic innovations.

Better Communications through Creative Technology
®

For information write: SBE, Inc., 220 Airport Blvd., Watsonville, CA 35076

INTERNATIONAL OFFICES: E.S. Gould Marketing Co. Ltd., Quebec, Canada/Linear Systems S.A. Geneva 1, Switzerland

CIRCLE NO. 58 ON FREE INFORMATION CARD
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Editorial

SOLAR ENERGY

People continually ask me, **What do you think the next hot product will be?"
Of late, I've answered, ‘‘solar energy devices,” mischievously. When
pressed, however, I'll readily admit that it won't really be the next

exciting product for the public, but one day solar energy will surely

have a significant impact on our lives.

Today, there are a few solar-powered homes, most of them experimental
and, without mass-produced solar panels, certainly costly. But Edmund
Scientific Company’'s catalog devotes three pages to energy-from-the-sun
devices, so there's obviously a coterie of hobbyists already
experimenting in this field. There's also a host of recent books published on
solarenergy (though nothing approaching the plethora of books on CB radio)
as well as journals, newsletters and industry directories.

In truth, energy from the sun to heat homes and feed electric appliances
is not destined to provide us with a very substantial part of our power
needs in the near future. Estimates of solar power expected to be
supplied in the U.S. are not at all awesome at this time. For
example, projections by the Energy Research and Development
Administration (ERDA) indicate only 0.07% of our energy consumption to
be from solar means by 1985, 5% by the year 2000 and 15% by 2020. But
though percentages are not great, it still adds up to a lot of power
(almost 12 electrical gigawatts in 1985).

Solar thermal system research is moving along, however, with about
31-million dollars budgeted for 1977 by ERDA (compared to almost
1.1-billion dollars for breeder nuclear reactor and fusion systems). But
the greatest potential for making use of the sun’s energy for electric
power rests with satellite solar stations orbiting the earth. Materials
launched from the earth can then be assembled at zero gravity to
simplify the operation. More importantly, the sun is always shining beyond
our atmosphere and it's a virtually unlimited energy source. The solar
energy would be transmitted to earth by beaming microwave energy
to a receiving station. (Klystron amplifying tubes won’t be needed
because space is a vacuum.)

Although the benefits of solar energy for obtaining massive amounts of
electric power will not become apparent to many of us in our lifetime,
low-power needs are today being met by this source. There are
solar-powered wrist-watches in use and solar food-cooking apparatus.
Automatic electric generators that get all their power from the sun are being
produced for army units in Israel. So on a small scale, solar energy is
being used right now; and it shows promise of having much wider
applications even with present technology.

With silicon solar cells and panels widely available to experimenters
at modest cost, we expect more and more POPULAR ELECTRONICS
readers to develop solar power supplies for a variety of needs. We will
publish plans for building an inexpensive, reasonably accurate soiar
meter in an upcoming issue. It will enable one to make quantitative

measurements of solar energy. //

POPULAR ELECTRONICS
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ACTUAL-SIZE PHOTO (524" x 7.25" x 11.2")
Model 1403A $209

B&K-PRECISION ANNOUNCES

A NEW 5MHz 3" SCOPE

The B&K-PRECISION Model 1403A is a real exam-
ple of taking a good idea and making it even better.
We've redesigned our most popular 3" scope to
bring you new features and higher performance
but retained the same ultra-compact cabinet.

The new high-brightness 3" CRT produces sharp
waveforms on a P31 blue phosphor. A smoked
glass graticule helps increase image contrast for
clear viewing in the brightest rooms. The 1403A
is conservatively rated at a 5MHz bandwidth for
10mV/div. vertical sensitivity and will typically sync
on signals at 8MHz. This rugged small scope has
DC amplifiers on both vertical and horizontal axes
and direct deflection terminals for waveform dis-
play up to 450MHz! Maximum input is 600Vp-p.
Inputimpedance is 1 megohm for both vertical and
horizontal inputs. A Z-axis is also provided.

Perhaps the most striking feature of the 1403A is
its ultra-compact size, (HWD) 5.24 x 7.44 x 11.2".

This feature, combined with a sturdy integral han-
dle, makes the 1403A ideal for field service appli-
cations. When bench or storage space is at a pre-
mium, you'll come to appreciate the convenient
size even more.

We think the 1403A is the most cost-effective small
scope available. Compare the specs, features, size
and price, and we're sure that you'll agree. Avail-
able options include the LC-14 carrying case and
PR-21 isolation/ direct probe.

For immediate delivery, contact your B&K-
PRECISION distributor.

o PRECISION

PRODUCTS OF DYNASCAN
6460 W. Cortland Avenue, Chicago, IL 60635 312/889-9087

CIRCLE NO. 15 ON FREE INFORMATION CARD
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itself.

The Phase Linear 400 Power
Amplifier has only one serious
competitor when it comes to
advanced design, superior perfor-
mance, made-one-at-a-time
craftsmanship, proven reliability,

elegant appearance . . . and
incomparable value. And that's
the Phase Linear 700B. Hear
them both at your dealer soon.

400

THE POWERFUL DIFFERENCE

201 watts per channel. min. RMS a1 8 ohms
from 20 Hz-20 kHz with no mare than .25%
total harmonice distortion.

PHASE LINEAR CORPORATION

20121 - 48th Avenue S.W.
Lynnwood. Washington 98036

CIRCLE NO. 50 ON FREE INFORMATION CARD
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BUILDING THE COSMAC “ELF”

Congratulations on "'Build the Cosmac
‘EIf’ " (August, p 33). It is refreshing to read
about a project that involves an MPU other
than the 8080 or 6800.—W. J. Haberhern,
Cocoa Beach, FL.

| very much enjoyed "‘Build the Cosmac
‘Elf" "' in the August issue. The price and
complexity were just at my level.—D. Mor-
ris, Midland, M.

| really appreciated the Cosmac "EIf"" ar-
ticle. | intend to build it as soon as | have
found suppliers for the parts. In my search
for the parts, | have encountered some
problems:

(1) The article says that the CDP 1802
microprocessor sells for less than $30. The
only supplier that | could find for the chip
sells if for $40.

(2) The memories called for are 2101 (256

4). Every 2101 | can find is 256 x 1.

(3) | have been unable to find the 5082-
7340 hex displays anywhere. | realize that
others could be substituted but | would like
to use the one suggested.—David Borgelt,
Kingdom City, MO.

In answer to Dave's questions, we have
the following information: (1) The MPU you
want is CDP1802CD. (The last CD means
4-6-voit operation ina ceramic package.) It
sells for $29.50. RCA tells us that the MPU
has been in short supply due to the heavy
demand, but it should be available again
soon. A list of RCA-appointed distributors
around the country and CDP1802CD data
sheets are available free of charge from:
RCA Solid State Division, Box 3200.
Somerville, NJ 08876.

(2) Despite what some advertisements
may say, the 2101 is 256 x 4.

(3) The 5082-7340 displays are available
from most distributors who carry Hewlett-
Packard products.

A BETTER CURVE TRACER

| would like to make a few comments
about the circuit in “Curve Tracer Checks
Semiconductor Quality’” (March 1976).
First, this circuit will not check zener
diodes rated at voltages greater than the
transformer’'s 12.6-volt secondary poten-
tial. Any zener diode rated at greater than
this voltage will produce a trace like an
ordinary pn junction. Secondly, the largest
capacitance that can be tested is 1 yF. Val-
ues greater than this will produce a

www americanradiohistorv com
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“shorted" trace, while values less than
0.033 uF will produce an “'open'' trace. The-
limitation here is the 60-Hz line frequency;
a possible answer to this would be to use a
signal generator in lieu of the filament
transformer. Finally, with the base open, a
true picture of the device under test cannot
be represented, since the base-emitter
junction is very important to the operation
of the device. The Beta test circuit can be
enhanced by use of a signal generator to
permit the frequency to be changed and
thus give a better picture of gain.

Below is a circuit | have used quite often
for testing semiconductors, rheostats,
capacitors, and coils. The variable trans-
former allows for a wider range of test volt-
agesto solve the zener test problem. Power
transistors can also be easily tested, using

SQUARE - WAVE GE N e VERTICAL
mPt/r

IN-Ci1RCUm

814 ¢
% ] 7“:
HORIZONTAL
524

82 /= BASE- EMITTER.
2t BRSE~ COLLECTOR
3« EM(ITER-
CoLLECTOR

a calibrated dial to list selected test volt-
ages. Switch S3 can be used to switch in an
external square wave (scope calibrator or
signal generator) for ringing coils. Switch
S2 provides fumble-free out-of-circuit
testing.—D.D. Dempsey, Fort Gordon, GA

VIDEO GAME READER NOTES

I've seen two table tennis (April 1976)
games that have the same flaw: The vertical
interval from the vertical sync generator
(Fig. 2) is too long. I've seen it as long as 28
lines when it's supposed to be only three
horizontal lines. Also, with the components
specified, a 60-Hz vertical rate can't be ob-
tained. I've discovered that by increasing
the value of C3 to 0.15 or 0.12 uF and de-
creasing the value of R70 to 1500 ohms. the
problem will clear up, and tearing at the top
of the displayed picture will cease.——Cary
Sagady, Lindenwold, NJ

| couldn't resist building the Space
War'' game (April 1976), butwhen | gotitup
and running, the space ships remained at
the top of the screen and | had little control
over their positioning. | discovered that the
trailing edge of the 555's output occurred
about 1 ms after the vertical sync pulse. By
changing the values of C14 and C15 to 4.7
fuF and inserting a 470-ohm resistor in
series with each position-control poten-
tiometer's wiper, | solved the problem.—
Charles F. Brillowsky, Southgate, M/

ULTRA-UNIQUE DEVICES

It appears that POPULAR ELECTRONICS is
continuing with construction projects that
contain ultra-unique components. After

POPULAR ELECTRONICS
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EVERY PROJECT IN
THIS BOOK IS ANOTHER
REASON TO OWN
CSC’S QI SOCKETS AND
BUS STRIPS.

Variety - 10 models from 70 to 590 solderless
tie-points feature snap/lock design to expand or
contract your breadboard to fit every circuit
and budget requirement.

Versatitity  Use with virtually all types of parts.
including resistors. capacitors. transistors.
DIPs. TO-5s LED s. transformers. relays
pots. etc Most plug-in directly and instantly.

in seconds No special jumpers required - just
lengths of #22 30 AWG solid hookup wire
Molded in holes let you mount QT units
securely on any flat surface with 4-40 fiat
head screws. or 6-32 self-tapping screws
froim behind panel

Economy Socketsare priced as low as
$3.00* Save more money by eliminating
heat and mechanical damage 1o
expensive parts re using components
Speed - For fastcircuit layouts. QT
Sockets have 5 interconnecting tie
points per terminal. Bus Strips feature

2 separate rows of interconnecting

With QT solderless bread-
boarding sockets and bus strips.
you can build twice the projects in
half the time  Because making
connections or circuit changes i1s
as fast as pushing in—or pulling
out—component leads. No special
clips or jumpers required, either.

When you're building circuits
just for the fun of it. you can take
them apart in minutes — not hours
So you save money by re-using parts,
while eliminating heat damage to
expensive components. Interlocking
QT Sockets and Bus Strips are
infinitely expandable. too: start small
and ‘grow breadboards aslarge as terminals. Both connect and dis
you wish. \ : connect easily without damage 10

For as little as $3.00. you can get ALY R, g, SOBLEOIPENS

: : ) ) Visibility -~ All parts are instantly and
a lot more out of your time in electronics s, eas’,"y V,S‘g‘e and access\bliz, T

so why not treat yourselftoa QT e quick signal tracing. cirrcut analysis
Socket today? e depalr, 3 and diagramming
. o oy Sagb’ Durability - Higher-temperature
M Length—— Hole - _ . y s sockets with abrasion-resistant
4— Hole - to-Hole —— | temath |\ ol |Terminals | g s ro— glass hllgd plastic. rated better
' T PN than 100°C Screw-down and
B , : —
&M QT-59S8| 65 6.2 118 | 12,50 et interlocked design provides high
o g s i s s QT-59B | 6.5 6.2 20 2,50 2 G mechanical strength
= s— ad e ®  Reliability Ruggedlydesianed
ligs s QT-47S | 53 | 50 94 | 10.00 - oL lo professional engineering
ssgummnns QT-478 | 53 | 50 16 | 225 |uemesssE standards. for heavy day in
3 day-out use Non-corrosive
g . QT-358| 4.1 a8 70 | 850 prestressed nickel-silver contacts
paocamwEamivEy QT-35B | 4.1 38 12 2.00 insure more secure mechanical
4 and electrical connections Vinyl
I ' aT-188 | 24" | 21 36 | 475 backing prevents shorting when
mounted on conductive surfaces
. QT-12s| 18 15 24 3.75
u CONTINENTAL SPECIALTIES CORPORATION
W oQTr-8s | 1.4 1.1 16 3.25
ANQT units ﬁ
are 33" thick aTt-7s | 13 1.0 14 3.00
See your CSC dealer or call 44 Kendall Street. Box 1942
_ E _A91. ] New Haven. CT 06509 « 203-624-3103 TWX 710-465-1227
203 624 31.03 (EaSt CoaSt) or 415-421-8872 (WeSt CoaSt) West Coast office Box 7809, San Francisco CA 94119 #415-421-8872
major credit cards accepted. TWX 910.372.7992
“Manufacturer s suggested list ®« Prices and specifications subject ta change without notice Canada Len Finkler Ltd Ontario
€ 1976 Continental Specialties Corporation
OCTOBER 1976 CIRCLE NO. 17 ON FREE INFORMATION CARD

www americanradiohistorv com


www.americanradiohistory.com

considerable searching, | have been un-
able to locate a source other than Phoenix
Systems from which to buy the Matsushita
MN3001 shift register IC called for in
the”Audio Delay Line" article (June 1976).
This IC must be available from another
source for less than the $15 price fixed for it
by Phoenix Systems. Having no way to
compare prices, | can’'t be sure, however.

—Mark Mitckes, Knoxville, TN

To bring readers sophisticated elec-
tronic projects, it is sometimes necessary
to use devices not widely available to hob-
byists. In such cases, we try to have the
device offered in single quantities at a fair

price, such as the §15 for the MN3001. For
OEM needs, contact Matsushita (Pana-
sonic), One Panasonic Way, Secaucus, NJ
07094.

TIME AND SCORE

I would like to pass on to my fellow hob-
byists the following corrections for ' Buiid
a Giant-Size Digital Timer-Scoreboard For
Athletic Events' (August 1975): connect
pin 6 {(not pin 5) of IC7 to pin 10 of /C10;
connect pin 4 (not pin 2) of /IC8 to ground,
reverse the pins 4 and 5 connections of
{C12; connect pin 7 to ground and pin 14 to

AEEER IEEER
Checklist of Books for the Libraries
of Technicians, Hobbyists & Students

O Master Tube Substitution Handbook. 322 p.
OModern Guide to Digital Logic. 284 p. 222t
O VHFUHF Fire. Police. Ham Scanners. 250 p.. 114i).
O OP AMP Circuit Design & Applications. 280 p., 239 il.
OMaster Handbook ol Digital Logic Applications. 392 p., 287 il.
OICET License Handbook 2nd ed. 448 p._ 381 1.
O The Electronic Musical Instrument Manual. 210 p., 385l
OMicroprocessorMicroprograming Handbook. 284 p_ 176 il
OColor TV Trouble Factbk—Problems/Solutions 3rd ed. 434 p.
O Sourcebook ot Electronic Organ Circuits. 168 p., 101 i1
OBuild Your Own Working Robot. 238 p.. 83 il
OCBer's Handybook ol Simpie Hobby Projects. 168 p. 114 il
OFire & Theft Security Systems Znd ed. 192 p.. 114l
gﬂou to Repair Home Laundry Appliances. 280 p. 13711
E in
Oltmpedance. lmp il
Dﬁlotmg/ﬂav:qmmn With the Pocket Caiculator. 392 p.. 233 il. $8.95
OSolid-State Color TV Photo Symptom Guide. 224 p.. 169il.  $5.95
OOesignMaintain CATV/Smail TV Studio 2nd ed.288p 100 i $12.95
Omodern Electronics Math. 686 p . 424 i1 $9.95

r

U Homeowner s Guide to Saving Energy 1% p
O Customizing Your Van. 192 p_, 150 1).
OThe Woodworker's Bible. 434 p., 1151l
O Motorcycle Repair Handbook 392 p.. 26011
OThe Complete Handbook of Locks & Locksmithing. 392 p.
O Al About Swimming Pools 182 p.. 127l
O Step-By-Step Guide: Carburetor Tuneup Dverhaul. 224 p.
OHomeowner's Guide To Solar Heating & Cooling. 196 p.
O Do-H-YourseHer's Guide: Home PianningConstr 238 p
DO Step-By-Step Guide to Brake Servicing. 238 p., 248 il
OVega 350p.. 265i).
O Step-By-Step Guide: Chrysler Eng. Maint. Rpr. 256 p.. 19511
OSubcontract Your House: BidgRemodelg. 196 p.. 63 it
O Auto Electronics Simplitied. 256 p , 202l
OThe Complete Auto Eiectric Handbook. 210 p
OConcrete & Masonry. 392 p., 2131l
OHome Appliance Clinic: Controls, Timers, WiringRpr. 195p.
OPractical Home Constr, Larpenarz‘i bk. 448 p. 180 il.
OHow to Repair Diesel Engines 237101
OCentral Heating & Air Cond. Repair Guide. 320p . 285il.
O Small Appliance Repair Guide—Vo). 2. 210p , 119l
DElectrical WiringLighting For Home Office. 204 p., 155 it.
O How to Repair Smatl Gasoline Engines. 288 p.. 124 il.
OHow to Repair Home/Auto Air Cond. 208 p.. over 100il.
ELECTHONICS TECHNOLOGY COMPUTERS/CALCUI
OIMaster Hdbk of 1001 Prac. Electronic Circ. 602 p. .
Ointro to Medical Electronics -2nd ed. 320 p.. 126 il.
O Computer Programming Handbaok. 518p.. 114 il
OComputer Technician's Handbook. 480 p_. over 400 il
OMicroelectronics. 266 p,. 228 il
DBam qullal Electronics. 210 P n7il
] s & Power Supplies. 252 p., 128 ). $6.95
ﬂ Applications tor Pocket C . 304p.,275il. $5.95
OTower's International Transistor Selector. 140p.{7 x 10 ) $4.95
OEjectronic Conversions, Symbols & Formulas. 224 p., 252il. $4.95
O Ettective Troudbleshooting With EVM & Scope 238 p.. 185il. $5.95
OGetting the Most Out of Electronic Catculators 204 p.. 28 i), .
OAviation Electronics Handbook. 406 p.. 227 il.
O How to Test Almost Everything Electronic. 160 p.
Dqulill/Lﬂulc Electronics Hanuboul 308p.,
i Theory for T i
Dﬂndem Applications of Linear IC's. 276 p-. 3011l
O10-Minute Test Techmnuex For PC Semcmu 216p.,
OEiectr. Unraveled—New p-
OHow To Tshoot Repair Eleclmnc Test Eqpi 252 p.. 1431
Under ding & Using the O 2p.. 17011
Oindustrial Electronics: Principles & Pracllce 416p.. 3801l.
O Oictionary ol Electronics. 420 p., 48711
Ui
ginner's Guide to TV Repair. 176 p., .
OTroubteshooting With the Dual-Trace Scope. 224
OTV Troubleshooter's Handbook— 3rd ed. 448 p.
OColor TV Case Histories lllustrated. 238 p., 21
OTV Schematics: Read Botween the Lines. 252p..
OLogicai Color TV Troubleshooting. 240 p.. 151l
OV Bench Servicing Techniques. 228p., 177 i).
CModern Radio Repair Techniques. 260 p.. 36 11
OHow to Imerpret TV Wavetorms_ 256 p_, 250 ii.
OXwik-Fix TV Service Manual. 384 p . 100's il
OAN-In-0ne TV Alignmerd Handbook. 304 p.. 145l
OTV Tuner Schematic/Servicing Manual. 224 p.. 287 il.
0199 Color TV Troubles & Soidions. 224 p.. 178l
OHow to Use Color TV Test Instruments. 256 p.. 230 il.
OHome-Cail TV Repair Guide. 144 p_. 201
CIPinpoint TV Troubles in 10 Minutes. 327 p.. 394 il
[ CB;COMMUNICATIONS & a0~ = |
CB Schematic Servicing Manuals. each 200 p. $5.95 Vol 1 Kris.
Browming. Hy-gain. J.C. Penney. (Pinto) Vol. 2 Teaberry.
Unimetrics. Pearce-Simpson. Sifironx Voi. 3 €. F Johnson
Sonar. Royce Vol. 4 Pace
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SERERRRRER ll.
Fanon Courier Dynascan (Cobra).
O2nd Class FCC Encyciopedia. 602 p . 445 i1 $795

OThe Complete Shortwave Listener's Habk. 286 p.. 101 i1 $6.95
O C8 Radio Operator's Guide—2nd ed. 256 p.. 139 it. $5.95
OCBer's Handy Manuai. 48 p. $1.50
[ CBer's Handy AtiasDictionary. 64 p. $1.95

O Pictoriai Guide to CB Radio InstallRepair. 256 p., 304 il $5.95

OPractical CB Radio Troubleshooting & Repair. 238 p.. 108 il. $5.95
O The Complete FM 2-Way Radio Handbook. 294 p . 1111l $6.95
ODirectional Broadcast Antennas. 210 p.. 60 i). $12.95
O Amateur FM Conversion & Construction Projs. 256 p.. 187 il. $5.95

O Broadcast Annc'r. Jrd Ctass FCC Study Guide. 168 9., 191 $3.95
OModern Communications Switching Systems. 276 p. 1711, $17.95
OHow To Be A Ham—Including Latest FCC Rules. 192 p, 25i1.$3.95

O Commercial FCC License Handbook. 444 p.. 150 il $5.95
O The 2-Meter FM Repeater Circuits Handbook. 312 p.. 194il. $6.95
CRTTY Handbook. 320 p.. 230 il $6.95
(OICitizens Band Radio Service Manual. 228p.. 84l $5.95

O How to Become a Radio Disc Jockey. 256 p. $9.95
AMATEUR RADIO STUOY GUIDES: O Novice $5.95 O General $7.95
ra $6.95 O Incentive $4.95

OHow to Read Electronic Circuil Diagrams. 192 p.. 14
[J21 Simple Transistor Radios You Can Build. 140 p., 122l
[IBasic Electricity & Beginning Electronics. 252 p.. 191il.
ORadio Control for Models. 350 p.. 417 il
[OMOSFET Circuits Guidebaok. 196 p.. 104 il
OPractical Circuit Design for the Experimenter. 196 p..
D111 Digitai & Linear IC Projects. 210 p. 275l
ORadio Xstronumy lor the Amateur. 252 p., 96 11.
O Build-it Book of Mini Test Measurement Instr. 238 p.. 1511l
OJRF & Digital Test Equipment You Can Build. 252 p., 217 it.
O Miniature Projects For Electronic Hobbyists. 168 p., 77l
OPractical Triac SCR Projects For The Exp. 192 p., 146 il
DORC Modeler’s of Gliders & Sailpl L 196 p. 90il.
Ointegrated Circuits Guidebook. 196 p., 119 1.
OSolid-State Circuits Guidebook. 252 p.. 227 il 95
Omode! Sail Power Boating .. wnemole Conlml 192p..12511. SA 95
O Electronics For Shufterbugs. 204 p., $5.95
OPractical Test Instruments You Can Bmld 204 p.. 1571l $4.95
C How to Build Solid-State Audio Circuils. 320p.. 190 il. $5.95
ORadio-Electromcs Hobby Projects. 192 p., 214l $4.95
OHandbook of IC Circuit Projects. 224 p., 136 il. $4.95
[JSolid-State Projects for the Expesimenter 224 p., 228 il $4.95
OElectronic Experimenter’s Guidebook. 182 p.. 86 il. $4.95
0125 One-Transistor Projects. 192 p , 1251,
O 104 Easy Projects for Electronic Gadgeteers. 160p..
3164 Hobby Projects lor Home & Car. 192 p.. 159 i).
goW
0E Music Circuit 224p.. 18011
D0ueslmns & Answers About Tape Remrdmg 264p..
OH, ol .322p .19l
OAuto Stereo Service & Inslallahun 252 p.. 245 il.
OBasic Audio Systems. 240 p..
OServicing Cassetie & Cmndqe Tape Players 294 p..
O Electronic Music Production. 156 p.. 79 il
OFM Stereo Quad Receiver Servicing Manual 192p..
DO Experimenting With Electronic Music. 180 p.. 103l
OCassette Tape Recorders. How WorkCareRepair. 204 p.
OAcoustic Techniques tor Home & Studio. 224 p., 168 il
Orictorial Guide to Tape Recorder Repairs. 256 p., 320 il $4.95
O How to Repair Musical Instrument Amplifiers. 288 p., 5011, $5.95
OJapanese Radio. Record. Tape Player Srvcg. Manual. 228 p. $6.95
OServicing Electronic Organs. 196 p., 158 il $7.95
OTape Recording for Fun & Profit. 224 p., over 200 il. $5.95
ALL-IN-ONE COLOR & B&W TV STREMATIC/SERVICING MANUALS
ach vol. has complete service data, parts lists, lull-size
schematics. and all other into needed. Each B'2" x 11" 196, 212
pps. Each onty $4.95 unless marked. COLOR TV: Adm. Vol. 1 §5.95
Vol. 2 $6.95 IGE Vol. 18595 'Vol. 2 $5.95 Jap. Vol 1
$5.95 Vol.2 Vol.3 Vol. 43595 Vol 53595 Mag Vol
t  Vol.2 Vol 3595 Airline$595 Mot Voi. i Vol 2
$5.95 [Philcn $5.95 RCA Vol 18595 Vol 28595 Vot 3
$5.95 Vol. 4 8595 Vol 5 $595 ‘Sears $595 Serv.
Modular Rec’'rVol. 1 $6.95 Vol. 2 Syl Vol. 185.95 'Vol. 2
$5.95 Toshiba $5.95  Zenith Vol. 18595 Vol 28595 Vol
3$5.95 Vol.43$5.95
B&W TV:  Adm. $7.95 GE $7.95 Jap. $6.95 Mag.
Philco RCA $7.95 Syl Zenith $7.95
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V.. to get power to /IC12 through IC22 and
/C24 if you're using 14-pin DIP's (for 16-pin
DIP’s, pins 8 and 16 go to ground and V..,
respectively); connect pin 4 to V,, and pin
11to ground to get power to /C23.— Phillip
Partin, Homestead. FL

INEXPENSIVE ALTERNATIVE

Congratulations on presenting “A LED-
Readout Audio Power Meter’ (March
1976). | have been using asimilar device for
almost a year. While it may not be as accu-
rate as the one presented in POPULAR
ELECTRONICS. it costs only about $12 to
build. The schematic for my “"poor man’s”
LED VU meteris shown below. The trimmer

81 2000 11

ALL DIOOES iNH00/

the

potentiometer and diode between
transformer and rectifier assembly are op-
tional. If used, however. they will compen-
sate for the initial forward drop of the diode
junctions.

—Bertram A. Thiel, Frostburg. MD.

Out of Tune

In *‘Learning Electronic Theory With
Hand Calculators. Part One' (July 1976), in
calculating the total capacitance for Fig.
7A, the value for C3 should have been con-
verted from 500 pF to .0005 uF instead of
.005 pF. This makes the display for C,
4.854368932 -04, which rounds off to 485
pF instead of 3850 pF.

For corrections to "'Build a Giant-Size
Digital Timer-Scoreboard For Athletic
Events' (August 1975). see letter "Time
and Score’ above.

In the Parts List for "Build the ‘Delta-
Graph' Octave-Band Equalizer” (Sep-
tember 1976, Q7 should be a D42C1 npn
silicon transistor and Q3 a D43C1 pnp sili-
con transistor.

POPULAR ELECTRONICS
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If you thought a rugged,
professional vet affordable
computer didn't exist,

think
IMSAI
8080.

Sure there are other commercial,
high-quality computers that can
perform like the 8080. But their
prices are 5 times as high. There is
a rugged, reliable, industrial com-
puter, with high commercial-type
performance. The IMSAI 8080.
Fully assembled, it's $931.
Unassembled, it's $599. And ours
is available now.

In our case, you can tell
a computer by its cabinet. The
IMSAI 8080 is made for commer-
cial users. And it looks it. Inside
and out! The cabinet is attractive,
heavy-gauge aluminum. The
heavy-duty lucite front panel has
an extra 8 program controlled
LED’s. It plugs directly into the
Mother Board without a wire
harness. And rugged commercial
grade paddle switches that are
backed up by reliable debouncing
circuits. But higher aesthetics on
the outside is only the beginning.
The guts of the IMSAI 8080 is
where its true beauty lies.

The 8080 is optionally
expandable to a substantial system
with 22 card slots in a single
printed circuit board. And the
durable card cage is made of
commercial-grade anodized
aluminum.

The IMSAI 8080 power

OCTOBER 1876

supply produces a true 28 amp
current, enough to power a full
system.

You can expand to a
powerful system with 64K of
memory, plus a floppy disk con-
troller, with its own on-board
8080-and a DOS. A floppy disk
drive, an audio tape cassette input
device, a printer, plus a video
terminal and a teleprinter. These
peripherals will function with an
8-level priority interrupt system.
IMSAI BASIC software is avail-
able in 4K, that you can get in
PROM. And a new S139 4K
RAM board with software
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memory protect. For the ultimate
in flexibility, you can design the
systemn for low-cost multiprocessor,
shared memory capability.

Find out more about the
computer you thought didn’t
exist. Get a complete illustrated
brochure describing the IMSAI
8080, options, peripherals, soft-
ware, prices and specifications.
Send onedollar to cover handling.

Call us for the name of the
IMSALI dealer nearest you.

Dealer inquiries invited.

IMISA]

IMS Associates, Inc.
14860 Wicks Boulevard
San Leandro, CA 94577
(415) 483-2093

PE-10
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New Products

Additional information on new products
covered in this section is availafle from
the manufacturers. Either circle the item’s
code number on the Reader Service Card
inside the back cover or write to the man-
ufacturer at the address given.

SWL FREQUENCY CALIBRATOR

Gilfer Associates’ Model C-10 calibrator
provides selectable marker signals every
10, 25, 50, 100, and 1000 kHz across the
long- and short-wave regions of the radio
spectrum. A front-panel gating switch en-
ables identification of markers even on
a crowded band. The calibrator uses 3
CMOS IC's and a transistor amplifier. and
draws low current from an internal 9-volt
battery. Enclosed in a Ten-Tec cabinet.
$54.00. Address: Gilfer Associates, 52 Park
Avenue, Box 239. Park Ridge, NJ 07656.

2-METER FM TRANSCEIVER

Regency Electronics has introduced a new
2-meter FM amateur transceiver, the Model
HR-312. Selection of 12 crystal-controlled
simplex channels or 144 transmit/receive
frequency combinations is made by lock-

ing or unlocking the transceiver's mode
switch. Adjacent channel selectivity is
rated at 75 dB. intermodutation rejection at
65 dB, and receiver sensitivity at 0.15 4V at
12 dB SINAD. Transmitter power is rated at
35 watts. Comes with a mounting bracket
and a PTT microphone. $269.00.

CIRCLE NO 85 ON FREE INFORMATION CARD

SHURE STEREO/FOUR CHANNEL CARTRIDGE

The new Shure Model M24H Dynetic cart-
ridge features low effective stylus mass
(0.39 mg). and a hyperbolic diamond stylus
tip, making it suitable for use with stereo,
matrix, and discrete quadraphonic discs.
Its frequency range is said to be 20 to

10

50,000 Hz, its output 3.0 mV per channel at
1000 Hz with a 5 cm/sec peak recorded
velocity, and channel balance within 2 dB.
Channel separation is rated at a minimum
of 22 dB at 1000 Hz. Typical trackability at
1% grams in a Shure/SME tone arm is 20
cm/sec at 400 Hz and 25 cm/sec at 30,000
Hz, with a peak of 50 cm/sec at 10,000 Hz.
Tracking force ranges from 1 gram
minimum to 1% grams maximum, with an
optimum figure of 1% grams. Net weight is
6 grams. $74.95.

CIRCLE NO. 86 ON FREE INFORMATION CARD

CB BASE MIKE WITH PREAMP

The new Expander 500 from Turner is a
base-station microphone with a built in
preamp. Slide-type volume and tone con-
trols. together with a meter, allow the user
to adjust the microphone output for

o

—

maximum intelligibility. The meter also
functions as a battery-condition indicator
when used with a press-to-test button. The
mike head has adjustable tilt and a press-
to-talk bar with a slide lock. Comes with a
six-conductor (one shield) cable. $65.00.

CIRCLE ND. 87 ON FREE INFORMATION CARD

WESTON PORTABLE LCD DMM

Weston Instruments’ new Model 6000 is a
portable digital multimeter with autorang-
ing for five measurement functions: ac
voltage, ac current, dc voltage, dc current,
and resistance. Twenty-six ranges cover
voltage measurement from 200 mV to 1000
V, current from 2 mA to 10 amperes, and
resistance from 200 ohms to 20 megohms.
A HOLD input jack provides memory reten-

WWW americanradiohistorv com

tion capability for remote measurements.
Automatic zero and automatic polarity are
built-in. Accuracy for the Model 6000 is
said to be 0.35%. The 3%2-digit liquid crystal
display has 0.5-inch high characters, and
blinks on over-range. Uses two 9-volt tran-
sistor batteries. Measures 7" x 5.75" x 2.25"
(17.8 x 14.6 x 5.7 cm); weighs less than 2
Ib. $195.00.

CIRCLE NO. 88 ON FREE INFORMATION CARD

CORDLESS SOLDERING IRON

Wahl Clipper Corp.'s new Model Iso-Tip 60
is arechargeable solderingiron that is said
to be able to heat up to 125 joints on a
single charge. It can be recharged from
“‘dead’ to "'full” in one hour, at which point

a LED indicator lights. The iron can be kept
in its recharging stand, where it will be
trickle-charged if the battery is not dis-
charged or fast-charged if it is low. The
standard cordless soldering kit, Model
7800, includes the Iso-Tip 60 soldering
iron, recharging stand. a fine tip, a chisel
tip, and an instruction booklet. The iron will
also accommodate any of Wahl's 16 snap-
in soldering tips.

CIRCLE NO. 89 ON FREE INFORMATION CARD
BIC MONITOR SERIES LOUDSPEAKER

The new Formula 7 speaker system by BIC
Venturi has a ported bass reflex design
with a 12-inch woofer, a "'T-slot” horn as-
sembly with a dynamic compression driver
for the midrange and lower treble, and a
piezo-electric driver for the upper treble
range. It also features an amplifier clipping
indicator which glows when the amplifier is
being over-driven. The woofer and
midrange/treble transducer are protected
by overload indicator lights and circuit
breakers. Also included are a midrange/
treble level control, a dynamic tonal ba-
lance circuitry, and a series of indicators
which measure the output sound level over
arange of 75to 117 dB. Claimed frequency
range is 20 Hz to beyond 30,000 Hz; power
handling is rated at 125 W rms/channel;
dispersion is 180° horizontal, 120° vertical.
Nominal impedance is 6 ohms. Cabinet

POPULAR ELECTRONICS
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Measuring just 11”7 wide x 11" deep x 5" high. and weighing a
mere 7 pounds, the Altair ™ 680b is a complete, general-purpose
computer.

The secret to this revolutionary, small computer s its CPU
board. This double-sided board fits along the bottom of the Altair
case and plugs directly into the front panel board. It contains
the new 6800 microprocessor, 1,024 bytes of RAM memorv, a 256
byte PROM monitor. provisions for 768 bytes of additional PROM
or ROM, and a single Interface port with a Motorola ACIA serial
interface adapter which can be configured either R$-232 or TTY
A five level Baudot interface option is also available.

The Altair 680b can be programmed from front panel switches,
or it can be interfaced to a video display terminal, or teletype-
writer. Three additional circuit boards can be plugged inside the
Altair 680b for further memory and interface expansion. The first
of these boards is a 16K static RAM memory hoard

Software already developed includes Altair 680 BASIC with
all the features of the 8Kk BASIC previously developed tor the
Altair 8800. These include Boolean operators, the ability to read
or write a byte from any 1/0 port or memory location. multiple
statements per line. and the ability to interrupt program execution
and then continue after the examination of variable values This
software takes only 6.8K hvtes of memory space and a copy is
included free with the purchase of the Altair 680 16K memory
board.

Other software includes a resident two pass assembler. [he
Altair 680b is also compatible with Motorola 6800 software

The Altair 680b is ideal for hobbyists who want a powerful
computer system at an economic price. Altair 680b owners quality
NOTE: Altair is a trademark of MITS, Inc.

OCTOBER 1976
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for membership in the Altair Users Group, and like other Altair
owners, they receive a complimentary subscription to Computer
Notes and complete factory support.

PRICES:
Altair 680b kit with complete, easy-to-understand assembly man-

val, operator’'s manual, and programming manual $466
Assembled Altair 680b $625
Aitair 680b Turnkey model kit 395
Expander Card 680MB (required to expand 680) $ 24
Altair 680BSM 16K static RAM board kit with 680 BASIC 3685
Altair 680 BASIC when purchased separately $200
Baudot option $ 42
MAIL THIS COUPON YODAY
|-— ——————————————————————— ]
| O Enclosed is a check tor $ I
O BankAmericard = or Master Charge = !
: 0 Altair 680b [ Kit O Assembled 0 Other (specity) !
enclose 98 for postage and handling ' |
| [ Please send trec information package |
!
] NAME |I
: ADDRESS__ }
pCIy SIATEN ZIP___ i
; oD ¥ '
i S OESS |
|
] 2450 Alamo SE/Albuquerque, NM 87106, 505-2437821 i
e e e e e e e e e e e e e e e e ey e — —

Price, specilications subject to change Please allow up to b0 davs for delivery
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Three different

schools give you

this 25" hobby-
kit Color TV...

Only NRI gives
you this
designed-for-

2 5”

DIAGONAL

No other home training
school gives you both an ex-
clusive solid state color TV
and an SQ® Quadra-

phonic Receiver complete
with four speakers . . . all in
one course. You get both for
hundreds of dollars less than
the combined tuition cost of
TV and Audio courses at
another school. And only
NRI's Master Course in Color
TV/Audio servicing lets you
train on equipment specifi-
cally designed for training with
exclusive “power-on’’ features.
NRI doesn’t give you hobby
kits or commercial sub-assem-
blies. We invested the time
and money to design equip-
ment with learning in mind.

® Trademark of CBS, Inc.
12

It’s the only way you can (1)
get the feel of typical com
mercial circuitry, (2) learn
bench techniques while build-
ing complete units from the
“ground” up, (3) perform
over 35 “in-set” exper
iments during con-
struction, and (4)
end up with a 25"
diagonal solid-state
color TV with console
cabinet and a 4-chan-
nel quadraphonic
Audio Center.

NRI passes the
savings on te you

NRI can save you money
because our engineering
eliminates the cost of buying
from an outside source. We
pay no salesman’s commis-
sion. Students are enrolled
by mail only. The savings are
passed on to you in the form
of low tuition fees, extras like
the TV's console cabinet and
the four speaker Quadraphonic
System; a 5’ triggered sweep

www.americanradiohistorv.com

learning Color TV...

oscilloscope, CMOS digital
frequency counter, and an
integrated circuit color TV pat-
tern generator. Where NRI
supplies a professional color

pattern generator, most

other schools use a TV
set with a built in align-

ment generator of no use for
servicing other sets. Only NRI
designs, engineers, and sup-
plies training kits specifically for
learning and professional use.
You can pay hundreds of dol-
lars more for a similar course
and not get a nickel’s worth
more in training and equipment.

POPULAR ELECTRONICS
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More know-how per dollar

That’s what it all boils down
to, the quality of training you
get for the money you spend.
In our 62-year history, more
than a million students have
come to NRI and we’re fully
approved for career study
under the G.I. Bill. We must
be teaching something right.
Some of those ‘“‘right”” things
are bite-size lessons to ease
understanding and speed
learning . . . personal consul-
tation, and prompt grading

of all tests . . . a full-time staff
of engineer /instructors to help
if you need it . . . plenty of kits
and experiments to give you
hands-on training . . .

and fully professional

OCTOBER 1976

...plus complete
Quadraphonic
Audio Center!

programs oriented to full
or part-time career needs.

Widest Choice of Courses
with Commumcatnons

CB, Digital
Computer, and
other careers.

NRI offers not one, but five
excellent TV/Audio servicing
courses so you can tailor

your training to your budget.

WwWWW americanradiohistorv com

Or you can study other
opportunity fields like Digital
Computer Electronics, Citi-
zens Band Radio, Commu-
nications,
Aircraft or
Marine Elec-
tronics,
Mobile Ra-
dio, and
more. Send
for our free cata-
log and see for yourself
that no one gives you
more training and equip-
ment for your dollar. There’s
no obligation, and no sales-
man will call.

If card is missing, write to:

NRI SCHOOLS
McGrow-HiIl Continuing

Education Center
3939 Wisconsin Avenue,
l‘*. . Washington, D.C. 20016
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finish is walnut veneer, and front grille is
dark brown. Measures 41%" H x 16" W x
133" D (104.8 x 40.6 x 34.9 cm), weighs 88
Ib (40 kg). $445

CIRCLE NO. 51 ON FREE INFORMATION CARD

BREAKER CB BURGLAR ALARM

The Model 13-188 CB burglar alarm from
Breaker Corp actuates the horn of the ve-

hicle in which it is installed if the ground
connection to eithar the antenna or the
transceiver is broken. Once actuated, the
horn will continue *0 sound — even if the
ground connection is quickly restored —
until the alarm is reset. Designed for use in
vehicles with 12-vo't negative- or positive-
ground electrical systems, the alarm is said
to be easy to install. $21.95.

CIRCLE HO. 92 ON FREE (NFORMATION CARD
CB QUAD BASE ANTENNA

The Avanti PDL |l s a cubical quad base
station antenna. It has two elements and a
gamma match which dc grounds the an-
tenna. Front-to-back rejection is rated at 32
dB. VSWR is said to be 1.2:1. Boom length
i$4°10" (1.5 m). Requires a light-to-medium
duty rotor. The quad uses aluminum tubing

\ NOW FROM TEXAS INSTRUMENTS ...
' three machines in one.

programahble 1
slide-rule calculator
5R-52

® 10 user defined keys

® 224 program storage locations

® B preprogrammaid condition statements

® 20 independent addreszable memory registers

® 23 preprogrammed key functions ® Permanent program storage on magnetic cards

It took TEXAS INSTRUMENTS to invent the SR-52 calculator. It took C & S
MARKETING ASSOCIATES to offer it at a price you can afford, now only $249.95.
With such versatility and such an affordable price, you can not afford to be without the
problem solving power of card programability. Now solve problems in seconds that would

take hours with are ordinary calculator

or slideruler if they could be done at all.

For more information or the answer to any question you mey have about the SR-52

calculator, calt toll free {800-251-6771)*.

Tenn. residents call {800-262-6706). Other

TEXAS INSTRUMENT models available from $49.95.

Each TEXAS INSTRUMENT calculator
comes with a 1-year warranty. Should your
unit prove defective within 60 days. just return
it for a new unit! Finally should you be dissatis-
fied with your calculator return it within 15
days for a prompt refund. * COD orders please
add $5.00 shipping and handling.

16

C & S MARKETING ASSOC.
P.0. BOX 165 ALGOOD, TENN. 38501

aTy. PRICE 249.95 ea.(
l[:l CHECK C m.o0. O c.o.n.}
[NAME |
|ADDRESS |
JCITY. ST ZIP I

CIRCLE NO 16 ON FREE INFORMATION CARD
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spreaders, cast aluminum hubs, stainless
steel clamps and cadmium-piated
hardware. $108.95.

CIRCLE NO. 93 ON FREE INFORMATION CARD

RF SIGNAL GENERATOR

VIZ Test Instruments Group has introduced
its Model WR-50C solid-state signal
generator, a successor to the RCA WR-
50B. It covers fundamental frequencies
from 85 kHz to 40 MHz in six ranges, and
harmonic outputs for higher frequencies.
The range-selection switch also has two

positions for 455 kHz and 10.7 MHz sweep
outputs for AM and FM radio i-f alignment.
R-f output is rated at 75 mV minimum. The
generator has a built-in modulator and a

| crystal controlled oscillator circuit with
| front-panel crystal socket for markers or

calibration. A two-step 10:1 attenuator
switch is included, as are a vernier attenu-
ation control for sweep output, and a two-

| position 7:1 attenuator switch for crystal
| osciliator output. Measures 732" x 57" x

4%" (19.7 x 14.9 x 10.5 cm). $117.00.

CIRCLE NO. 94 ON FREE INFORMATION CARD

TECHNICS INTEGRATED STEREO AMPLIFIER

The new Modei SU-8600 from Technics by
Panasonic has a rated power output of 73
watts per channel minimum (rms) at 8
ohms from 20 to 20,000 Hz with no more
than 0.08% total harmonic distortion. ltisa
complementary direct-coupied OCL power

POPULAR ELECTRONICS
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When you've got a Pace (B radio,

There are millions out there with their ears other guy’s voice coming back just as clear.
on waiting to talk to you Pace to Pace. To learn more, drop into a Pace place near
And with a Pace CB two-way radio you've got you. The dealer will tell you just how economi-
every bit of power the law allows. Power to cal and easy-to-install a Pace is. He'll help you
cut through interference and “bleeders” choose the one that’s just right for you, too.
from other channels. Ask him for the best-selling CB in the world.
What's more, it's assembled with computer- He'll know which one ycu're talking about.

ized circuitry and it's 100% solid state, so it's
as trouble-free as a CB can be.

it all adds up to your voice getting
out there clearer and with
less distortion, and the

PACE (B

PACE TWO-WAY RADIO PRODUCTS.
BY PATHCOM: INC., HARBOR CITY, CA 90710

ACECB 144
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Saving
the best
for last.

The chances are good that when you first bought a stereo
system, it was a “‘package” that included a receiver. 2 speakers,
and a record player with cartridge. But how much time was spent
selecting the cartridge? Most probably it was just a minor
element of the package. Even if it had a famous name, it
probably was not a truly first-rank model.

Yet the cartridge is more important than that. It can limit the
ability of the entire hi-fi chain to properly reproduce your
records. It can affect how many times you will enjoy your
favorite records without noise and distortion. And it can
determine whether you can play and enjoy the new four-channel
CD-4 records.

Consider the advantages of adding an Audio-Technica AT15Sa
to your present system. You start with response from 5 to
45,000 Hz. Ruler flat in the audio range for stereo, with
extended response that assures excellent CD-4 playback if
desired. Tracking is superb at all frequencies and distortion is
extremely low. The sound is balanced, transparent, effortless.
Stereo separation is outstanding. even at 10kHz and higher
where others fall short. Our Dual Magnet design* assures it.

And the AT15Sa has a genuine nude-mounted Shibata stylus.
Which adds a host of advantages. Like longer record life.
Better performance from many older. worn records. Exact
tracing of high frequencies, especially at crowded inner grooves.
And tracking capability —at a reasonable 1-2 grams— that
outperforms and outlasts elliptical styli trying to track

at less than a gram.

We're so certain that an AT15S8a will improve your present
system that we'd like to challenge you. Take several of your
favorite records to an Audio-Technica dealer. Have him
compare the sound of your present cartridge (or any other)
with the AT15Sa. Listen. We think you'll be impressed. And
convinced.

*T.M. Audio-Technica Dual Magnet cartridges protected by
U.S. Patent Nos. 3,720,796 and 3,761,647.

The AT15Sa.
Very possibly the
last phono
cartridge -
you’ll ever '
need.

PR

UNIVERSAL

BEST FOR 1/2/4 CHANNEL

‘)audio-technica@

INNOVATION o PRECISION O INTEGRITY

AUDIO-TECHNICA U.S., INC., Dept. 106P, 33 Shiawassee Ave., Falrlawn, Ohio 44313
Available in Canada from Superior Electronics, Inc.

wWwWw.americanradiohistorv.com
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amplifier with differential input stage and
an emitter follower for impedance match-
ing. It also has a 2-stage phono equalizer. A
current-mirror differential amplifier is
employed in a 3-stage direct-coupled
tone-control circuit. Other features include

a turnover frequency selector, a tone-
defeat switch, a 26-step attenuator-type
level control with loudness switch, -12-
dB/octave low and high filters, a -20-dB
audio muting switch, two speaker system
outputs, two tape monitor loops, a head-
phone jack. and inputs for two phono-
graphs, a tuner, and an auxiliary signal
source. $329.95.
CIRCLE NO. 95 ON FREE INFORMATION CARO

CB CHANNEL BILLBOARD

Controls/Inc. announces its new CB Chan-
nel Billboard Advertiser. which allows a
mobile operator to display which channel
he is monitoring. It is composed of two
units. One is a display box with 2-inch
(5-cm) seven-segment numerals to indi-

cate the monitored channel. It can be
mounted on the rear deck of an automobile
orin any other visible location. The second
unit is a control box with a 24-position rot-
ary switch (1 through 23 and OFF). The two
are interconnected by means of a flat rib-
bon cable. Requires 12 voltsdc, and comes
with mounting brackets and hardware. Ad-
dress: Controls/inc., Box 522, Consumer
Sales Dept. 17, Logansport, IN 46947.

DBX SIGNAL PROCESSOR

The Model 128 signal processor by dbx
contains a two-channe! record/playback
noise reduction system similar to the dbx
Model 122, and a 2:1 dynamic range en-
hancement providing linear compression
and expansion. The noise-reduction sys-
tem is said to provide 30 dB of noise reduc-
tion and 10 dB headroom improvement
when used for live recording and to prevent
hiss and noise build-up when copying pre-
viously recorded material off adisc or tape.
The dynamic range enhancement section
offers restoration up to 20 dB of the

POPULAR ELECTRONICS
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The Black Watch Kit $19.95

Sinclais
Black Watcn

THE KIT CONTAINS

The Black Watch Kit by Sinclair

is unique. Controlled by a
quartz crystal...powered by
two hearing aid batteries.

Styled in understated elegance

the Sinclair way. No knobs

no buttons. To see the exact

time or date just touch the
face of the case. A re-set
control is on the back.

10 20

Slhcl.,

. printed circuit boards

. integrated circuits

. encapsulated quartz crystals

. trimmers

. capacitors

. LEDdisplays

. 2-part case with window in positions
. batteries

. battery-clip

10. black strap (black stainless-stezs|
bracelet optional extra — see order form.)
full instructions for building and use.

WOONOINHEWN =

1.

All you provide is a fine soldering iron
and a pair of cutters.

Dimensions: 1-1/2° X 1" X 3/10"

Weight: 1/2 ounce

Strap: /4" wide

Case: Specially designed unbreakable black matte
plastic. Water resistant.

Batteries:  Mallory RM4TH

Accuracy:  On a built wetch we guarantee accuracy

within a second a day. In building it yourself
you may be able to adjust the tnmmer to
achieve anaccuracy withina second 8 week.

LY
il A

sSsimnciEir

{Actual Size)

KIT COMPONENTS

Coil

LS chip

Interface chips

Printed circuit board

Keyboard panel

Electronic components pack

Battery assembly and on/off switch

Case moldings, with buttons windows and
light-up/display in position. Soft carrying case
Comprehensive instructions

Assemble time is approximately 3 hours.

ONOHBWN=

Designing the Sinclair
Scientific was no small feat
of engineering, but you
don’t have to be an engineer
to assemble it with our kit.

You can put together the world'’s
most remarkable scientific cal-
culator from eight groups of com-
ponents, using only a soldering
iron and a pair of cutters. (Com-
plete instructions are included.)
Less than 3/4-inch thin and 3-3/4
ounces light. British-made Sin-
clair Scientific isn’t just portable,
it's pocketabtle.

All parts are tested before ship-
ment — and we guarantee any
correcly assembled calculator for
one year.

Features of the
Sinclair Scientific

FUNCTIONS SUMMARY —

Algebraic fogic

Five function memory

Sine, cosine, tengent, ercsins,
8rccosing, arctangent
Degrees/radians switch

Lnand eX

Square root, pi and reciprocat

8digit mantissa, plus 2 digit exponent
Automatic constant

Pocket-sized. 4-1/3" X2 X 11/16”.
Weight: 4 ounces.

Batterv life. Low-cost, disposable
AAA batteries (not included) operate for
around 2 hours of continuous use.

1. FREE TRIAL OFFER If you decide not to keep and
assemble your kit, you may return it undamaged with-
in 10 days for a refund of its purchase price.

2. SERVICE I a problem arises in building your kit,
Sinclair Service Department will fix it for you at a
nominai charge.

3. WARRANTY Your correctly sssembled kit will ba
repaired or replaced by Sinclair if it fails to operate
within one year of purchase free of charge {except in
the case of misuse).

4. To order your kit, just use the coupen and mail it
with your check or money order to: GFN Industries,
Inc.,6 Commercial Street, Hicksville, New York 11801,

To: GFN INDUSTRIES, INC., 6 Commercial Street, Hicksville, New York 11801

|

1

|

| —_Black Watch Kit(s)at $19.95 .. ......... ... ... .. ... .. ..
|——Black Watch Kit(s) with stainless steel band at $24.95 .
|—Scientific Calculator Kit(s)at$14.95 ... ... . .. .. .. . .. ..
|—Assembled Black Watch(es) with stainless steel band at $39.95
|—Assembled Scientific Calculator(s) at $19.95

|— Sales Tax (N.Y. Residents)
— Shipping and handling ($2.00 PER UNIT)

| Enclosed is check/MO (payable to GFN Industries inc.)
] TOTAL
!

OCTOBER 1976

NAME

ADDRESS

CITY

STATE ZiP.

www americanradiohistorv com

Quantity discount: For 6 or more units, the total shipping and handling charge is $5.00.
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THE POLY 88
MICROCOMPUTER

A Complete Microcomputer System
with Keyboard Input and Video Output

The Hardware: The heart of the
POLY 88 microcomputer, the CPU
circuit card, features an 8080A central
processor, 512-byte RAM, space for 3K of
PROM, vectored interrupt and real time
clock, a dual serial port with software-
selectable baud rate, and single-step logic

that allows the processor to execute one
instruction at a time.

The POLY 88 also includes our video
terminal interface circuit card, which is
both a video display device and an input
port for a keyboard. Sixteen lines of up to
64 characters may be displayed on a
standard TV monitor or modified receiv-
er. In addition to the 128 ASCll characters

which are displayed in an easy-to-read 7 x
9 font, there are 64 graphics characters
available for plotting on a 48 x 128
contiguous grid.

These two circuit cards fit into a
compact “Altair-compatible” chassis with
room for up to five cards. A 6 amp power
supply is built right on the mother board.
The front panel consists of just two
switches, on/off and reset; the monitor
software with video screen and keyboard
eliminates the need for a hardware front
panel. As your system grows, you can
plug chassis together for easy expansion.
(The expansion connector also eliminates
the need for an extender card.) Cassette,
RS-232, and current loop interfaces are
available which connect via ribbon cable
to CPU board and mount on backpanel.

The Software: Supplied with the
POLY 88 microcomputer is a 1024-byte
monitor on ROM. The program is there
when the power is turned on, so you don’t
need to key in a loader. The monitor is
designed to use a keyboard entry and TV
display, with a casstte or paper tape as the
storage medium.

With the monitor you can: load data
into memory in hex, display memory in
hex, dump or read data from a storage
device, and execute program one step at
a time, displaying the contents of each of
the 8080 registers as well as the values in
memory at the address of each of the

AF BC DE HL BP PC
S8C3 S0F@ BCFF OCBR BCFF acei
(BC) CB 58 F@ @D ]

(bE) BD 21 0@ BB FE
] L]
[: ] FE
41

(HL) B8
(SF) BD E1

a8
28
i3
oC
aa
ac
FE

EROUERE 288

registers. All of these functions are
available the instant you turn on the power.

Future software available with this
system will include BASIC, an assembler,
and games.

Prices: Basic kit including chassis,

CPU and video cards — $595, $795
assembled. Cassette option — $90 kit and
$125 assembled. 8K of RAM — $300 in kit
form or $375 assembled. We also sell the
video and other “Altair-compatible”
circuit cards separately.

Dealers: This system sells itself.

All prices and specifications subject to
change without notice. Prices are USA
only. California residents add 6% sales
tax. Prepaid orders shipped postpaid.
BankAmericard and Master Charge
O Dlomes comq o e o 1

0O Please send more information
O Order and check enclosed

Name

|
l
I
l Address
!

|

|

I

|

|

BankAmericard - - |
| Master Charge _Jl

- - - -

PolyMorphic
Systems

737 S. Kellogg, Goleta,

CA 93017

(805) 967-2351
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dynamic range of an original performance
that has been previously recorded. The two
sections can be used independently or in
tandem by means of front panel switching.

CIRCLE NO. 96 ON FREE INFORMATION CARD

SONAB BELT-DRIVE TURNTABLE

The Sonab Model 67S is a new Swedish
manual record turntable offering two
operating speeds (33-1/3 and 45 rpm). A
24-pole synchronous motor drives a 2.7-1b
(1.2-kg) nonmagnetic platter through a
belt. Wow is said to be less than 0.08%
(DIN), and rumble better than 60 dB down.
Its tonearm has a needle-and-ball-bearing
support system, and can be used with cart-

o ]

ridges weighing from 4 to 12 grams. Other
features include an onboard spiritievel and
adjustable feet for leveling adjustments,
oil-damped manual cueing, a lightweight
cartridge shell and adjustable weights for
tracking force and antiskating adjust-
ments. Connecting lead capacitance is 100
pF maximum. Measures 17" x 14" x 5" (435
x 350 x 150 mm), and weighs 15.5 Ib (7 kg).
Supplied with dust cover. $240.

CIRCLE NO. 97 ON FREE INFORMATION CARD

DIGITAL TURNTABLE STROBE

Woodard Electric's Digital Strobe is a
crystal-controlled electronic device for the
measurement of turntable speeds (16-2/3,
33-1/3, and 45 rpm). A three-digit, seven-

segment readout enables the user to detect
variations as low as * 0.01%. in turntable
speed. It can be adapted to the measure-
ment of tape recorder speeds, and can be
used for continuous monitoring without in-
terference to normal turntable or tape deck

operation. Address: Woodard Electric,
Inc., Box 1050, Hartselle, AL 35640.

POPULAR ELECTRONICS
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Realistic!

You'll be surprised. Everything about the new
Realistic Optimus® T-100 was designed with the
discriminating music lover in mind. Tower
design puts the speakers at perfect height,
without special mounting or stands. Two active
8" acoustic suspension woofers and a 3"
tweeter deliver sound so natural you can feel
as well as hear its richness. Unlike many
large high-performance speaker systems,

the T-100 is efficient enough to be driven by
almost any hi-fi equipment without pushing
the amplifier, yet has the capacity to take
75-watt program peaks. The 3-ft. high

walnut veneer enclosure is finished on all
sides to simplify placement and add fine
furniture elegance. Sold only by Radio
Shack. Ask for 40-2025 and find out

what “towering sound” *
sounds like — today! 13995

Grille removes for easy Bottom-mounted terminals —
Qeaket balance adjustment speaker cable remains out of sight

Radio fhaek

A TANDY CORPORATION COMPANY

OVER 5000 LOCATIONS o 50 STATES 9 COUNTRIES
*Retail price may vary at mdividual stores and dealers
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FREE!

164-page 1977 catalog. Full color. See what's
really new in electranics. Get your copy now
| at our store near you

www americanradiohistorv com
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YOUR FIRST
MICROPROCESSOR KIT
SHOULD BE COMPLETE,

UNCOMPLICATED
AND INEXPENSIVE.

THAT'S WHY SCHWEBER
OFFERS NATIONAL’S
SC/MPKIT.

Nobody has to tell you that microprocessor technology is revolutionary.
Trouble is. it's a development with such far-reaching implications, for science,
for business, for you, that it can be a little intimidating.

That's why Schweber Electronics wants to introduce to you National's
SC/MP microprocessor kit. It's the newest 8-bit, low-cost microprocessor
system on the market.

SC/MP isideal for use in those sophisticated calculators, electronic games,
appliance controls, heating and security systems, and mobile communications
units you'd like to design and build.

Schweber has the complete SC/MP Kit in stock right now. So, order yours
today. Be the first to get the very capable, very economical SC/MP Kit from
Schweber — a leader in microprocessor distribution.

What your National SC/MP Kit
from Schweber includes:

e The SC/MP MPU chip.

® Voltage Regulator.

® 256 Bytes of RAM.

® ROM with KITBUG Program.
e 8-Bit Data Buffer.
® 1-mHz Crystal.

e TTY Interface.
Plus: PC Board,
Connector,
Sockets,

Resistors

and Capacitors.

Mail coupon & check to:
Schweber Mail Order Division
P.0. Box #152

Jericho, New York 11753

'----

,' BE THE FIRST
TO GETIT!

[] Please send me kits @ $99.00 plus $5.00
handling & mailing charges (add sales tax where
applicable).

“Schweber speaks
Microprocessor

Name

Address

City State
©® 1976, SCHWEBER ELECTRONICS CORPORATION

Zip

SCHWEBER
BRI N BNl cLecTRONICS
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New Literature

ELECTRONICS DESIGN AND TESTING

'“59 Ways to Save Time and Money Design-
ing and Testing in Electronics’ is a new,
32-page, full-color, pocket-size catalog
from Continental Specialties. Designed for
electronics hobbyists, technicians and de-
signers, the catalog features some of Con-
tinental Specialties’ new items (a precision
digital pulse generator, a selective-
threshold test instrument that indicates
logic status, and a circuit-powered, multi-
function test tool with memory). There are
also sections with helpful hints on the use
of solderless breadboarding sockets and
breadboards; a section on digital and
linear breadboarding design and construc-
tion; and a block diagram and connection
chart of the most popular digital IC's. Ad-
dress: Continental Specialties Corp., 44
Kendall St., P.O. Box 1942, New Haven, CN
06509.

ELECTRONIC CIRCUIT HARDWARE

AP Products announces its new 19-page
booklet on state-of-the-art breadboarding
and testing devices. Included are AP's All-
Circuit Evaluator series, designed to give
greater flexibility and reliability to circuit
building; IC test clips; strips; breadboards;
unicards; pc¢ extender cards; tie-point
blocks; accessories, patch cords; minia-
ture 8-pin connectors; connector pins and
sockets; male and female headers; and dig-
ital test probes. The catalog is fully illus-
trated and technical specifications, dimen-
sion and application information are pro-
vided. Address: AP Products, Inc., Box 110,
72 Corwin Dr., Painesville, OH 44077.

CASSETTE TAPE BOOKLET

Fuji announces a new booklet, '‘Cassette
Tape and How to Make it Work for You.”
Written on a nontechnical level, the book-
let contains information on the selection
and use of cassette recorders/players. It
features a section describing the uses of
cassettes as creative aides and explains
the steps to take to ensure optimum re-
sults. Also included is a section on the lan-
guage of cassette tapes, converting tech-
nical engineering language into under-
standable terms for consumers. Address:
Fuji Photo Film U.S.A,, Inc., Audio Tape
Div., Empire State Building, New York, NY
10001.

CB ACCESSORIES CATALOGS

Turner announces new catalogs for its
Citizens Band products. A 12-page micro-

POPULAR ELECTRONICS
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Royce builds CB’s that ride the IOugheqt roads. Because one loose connection
and your CB is 10-7—out of service. Building CB’s that can hold up under the
shock of road bumps and wide temperature extremes isn't easy. It takes more
than care in construction. It takes advanced engineering design. That’s what
Royce gives you. We developed the modular printed circuit for CB’s.
Our modular units eliminate most of the wires normally found in CB’s. By
eliminating these wires, we've eliminated a major source of repair problems.
Then, to make sure your Royce is working perfectly before you buy it, we
electronically check every CB we build. And make sure each one is FCC-type
accepted. Granted, it takes more time and know-how to build a Royce CB.

But we feel the problem of keeping a CB working should be ours, not yours.
That’s why ..

Everybody’s talking 'bout

Royce@’

‘Royce Electronics Corp. 1976

Write for a free brochure to Royce Electronics Corp., 1746 Levee Road, Narth Kansas City, Missouri 64116
CIRCLE NO. 56 ON FREE INFDRMATION CARD
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Revolutionary!

Sound-shaping taping mike.

Never before — a single microphone that gives you the versatility of
16 microphones! Four tiny frequency filter switches built into the new
Shure 516EQ E-Qualidyne Microphone let you tailor sound for studio
effects in virtually any recording situation: flick a switch to add sizzle
sgmsms s to vocals .. . flick another switch to
“"*”””*‘»« highlight the sound of a bass drum. You
‘*%“*mgo can even compensate for the acoustic
";jxyg response of a room — right from the
oﬁy’l’}’ggm microphone! In all, the 516EQ creates
“*s?‘é‘fsu 16 different response variations that
‘*'»x can add a new, professional sound to
: every tape you make. Available singly
}?ﬁx or in pairs for stereo recording. Ask to
og«:”-?‘»% =i hear a recorded demonstration at your
* G
"+ participating Shure dealer.

] SHURE |

"M»&p* ey

Shure Brothers Inc.
222 Hartrey Ave., Evanston, IL 60204

In Canada: A. C. Simmonds & Sons Limited

Manufacturers of high fidelity components, microphones, sound systems and related circuitry.
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phone catalog features seven new prod-
ucts, including an amplified base-station
mike with tone-control and voice-strength
meter, and an amplifier mobile micro-
phone that uses readily accessible 9-volt
batteries. Also available is the new Signal
Kicker antenna catalog, which has been
expanded to 16 pages, including a section
on recreational vehicle antennas. Address:_
Turner Division of Conrac Corp., 716 Oak-
land Rd. N.E., Cedar Rapids, IA 52402.

1976 SEMICONDUCTOR GUIDE

General Electric announces a new 200-
page 1976 edition of its Semiconductor
Guide, ETRM-4311. The revised and up-
dated catalog cross-references GE univer-
sal replacement semiconductors and
supplies application and technical data on
the devices. Included are 52 new enter-
tainment semiconductor devices for TV,
FM and FM stereo applications, and infor-
mation on five semiconductor kits, 19
experimenter/hobbyist components and
22 accessories such as transistor heat
sinks, sockets and micas, and IC sockets.
$1.00. Address: General Electric, Suite 301,
2001 Gardiner Lane, Louisville, KY 40205.

POLYPHONY

PAIA announces a new quarterly magazine
"Polyphony.” Directed toward the elec-
tronic music enthusiast, the publication in-
tends to be an information exchange be-
tween the related fields of electronic theory
and circuit design, music theory, acoustics
and recording techniques. Containing
reader contributions, PAIA staff material
and new product information, the
magazine combines the information into a
usable format for electronic music applica-
tions. Current issue free upon request. Ad-
dress: “Polyphony,” % PAIA Electronics,
Inc., 1020 W. Wilshire Blvd., Oklahoma
City, OK 73116.

CB CATALOG SERIES

A new, 11-page catalog from Shakespeare
illustrates its line of citizens, marine and
business band antennas with related
mounts, hardware and test equipment. In-
cluded are fiberglass whip, base-loaded,
top-loaded, co-phased, and new 2-foot
stick mobile antennas; half-wave om-
nidirectional CB base station antennas in-
cluding the first fiberglass directional an-
tenna; vhf-FM and SSB marine antennas,
and mobile, base station and ground plane
business band antennas. A section on
mobile CB mounts and accessories and
marine accessories is also included. In ad-
dition, Shakespeare offers a series of illus-
trated minicatalogues, featuring CB
mobile transceivers; CB antennas and ac-
cessories; and marine antennas and ac-
cessories. Address: Shakespeare Co., 2805
Millwood Ave., Columbia, SC 29205.

POPULAR ELECTRONICS
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Advanced Electronics

The best way to qualify for top positions

and top pay in electronics is obviously
with college-level training. The person
with such training usually steps more
quickly into an engineering level posi-

tion and is paid considerably more than
the average technician who has been on
the job several years.

’ A regular college engincering pro-
gram, however, means several years of
full-time resident training—and it often
means waiting several years before you

can even start your career. This, of
course, is difficult if you must work full
time to support yourself and your fam-

1. Convenient Training

CREI brings the college to you.
Through the convenience of home study,
you receive exactly the same level of
training you will find in any college or
university offering programs in elec-
tronic enginecring technology. With

ily.

[f your career in electronics is limited
without college-level training, take a
look at the advantages a CREI home
study program can offer you.

. CREI however, you can “go to college™
whenever you have spare time at home
or on the job.

2. Specialized Programs
With CREI, you enjoy the advantage of
specialized training. That is, your pro-

gram will include only those courses
directly applicable to your career iIn

clectronics. We omit such courses as
English, soctal studies and other sub-
jects, which are wusually required in

resident schools, Therefore, with CREI,
you move ahead faster to the more in-

. teresting and useful part of your train-
ing.

_ 3. Practical Engineering
' CREI programs give you a practical
engineering knowledge of electronics.
That s, each part of your training is
planned for your “use on the job.” By
: - H" using your training, you reinforce the
CREI brlngs co“ege level tralnlng learning process. And by demonstrating
. . . your increased knowledge to your em-
tO yOU W|th elght Educatlonal ployer, you may qualify for faster ca-

reer advancement.

advantages, including special , gngineering Degrees
arrangements for engineering degrees o, e o g

degrees at recognized colleges and uni-
versitics. You can carn college credit
while you are taking your CREI pro-
gram or apply later, whatever is best for
your career plans.

26 POPULAR ELECTRONICS
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5. Unique Laboratory

Only CREI offers you the unique Elec-
tronic Design Laboratory Program. This
complete college laboratory makes learn-
ing advanced electronics casier and it
gives you extensive practical experience
in many areas of enginecring, including
design of electronic circuits. No other
school offers this unique program. It is a
better "Lab™ than we have found in
many colleges. And the professional
equipnient included in the program be-
comes yours to keep and usc throughout
your professional career.

6. Wide Program Choice

CREI gives you a choice of specializa-
tion in 14 areas of electronics. You can
select exactly the area of electronics best
for your carcer field. You can specialize
in such areas as computer clectronics,
communications  cngineering, micro-
wave, CATYV, television (broadcast)
engineering and many other areas of
modern electronics.

7. Prepared by Experts

Experts in industry and technical orga-
nizations of government develop CREI
programs. Each part of your training is
developed by a recognized expert in that
area of clectronics. That means you get
the most up-to-date and practical in-
struction for your career.

8. Industry Recognition

That CREI training is recognized by in-
dustry and government is evident from
the fact CREI provides training to ad-
vanced technical personnel in over
1,700 technical organizations. Many sub-
sidize the training of their employees
with CREI. If therc is any question
about the advantages of CREI training
for you, ask your employer or any engi-
neer to evaluate the outline of a CREI
program for you.

Other Advantages

Of course, there are many other ad-
vantages to CREI training. For ex-
ample, throughout your training, CREI's
statf gives you personal instruction for
cach step of your program. And in
many industrial arcas, both in the U. S.
and abroad, CREI Field Service Repre-
sentatives provide a number of impor-
tant personal services for your training
and your carcer.

OCTOBER 1976

Career Training at Home

FREE Book

There isn’t room here to give you all of
the facts about carcer opportunities in
advanced electronics and how CREI
prepares you for them. So we invite
you to send for our free catalog (if you
are qualified). This fully illustrated, 80
page catalog describes in detail the pro-
grams, equipment and services of CREL

Qualifications

You may be eligible to take a CREI
college-fevel program in electronics if
you are a high school graduate (or the
true cquivalent) and have previous
training or experience in eclectronics.
Program arrangements are available de-
pending upon whether you have exten-
sive or minimum experience in elec-
tronics.

Send for this FREE Book
describing your opportunities
and CREI college-level

programs in electronics

Mail card or write describing qualifications to

CAPITOL
RADIO
ENGINEERING
INSTITUTE

Gl Bill

CREI programs
are dapproved
for training of
veterans and
servicemen under
the G.1. Bill.

McGraw-Hill Continuing Education Center

3939 Wisconsin Avenue Northwest

Washington, D.C. 20016

Accredited Member Naticnal Home Study Council
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Stereo Scene

By Ralph Hodges

CONSUMER ELECTRONICS SHOW—SUMMER 1976

HIS YEAR'S SUMMER Consumer

Electronics Show was orderly
and level-headed. Among the
majors—Pioneer, Marantz, Kenwood,
Sansui, etc.—there were precious few
introductions of top-of-the-line mod-
els, but there were scads of lower-
price components to continue a series
begun last year with one or two “‘flag-
ship” products. This was especially
true for receivers and integrated
amplifiers, and even for some
preamplifiers and power amplifiers.
For example, Yamaha's premier intro-
duction was the Model B-2 at 100
watts per channel, itis a V-FET power
amplifier cast from the moid of the
more powerful B-1. The Luxman
5M21, with the same power rating, is
obviously a descendent of that com-
pany's larger power amplifiers. In ad-
dition, both manufacturers intro-
duced companion preamplifiers at
lower prices than heretofore.

Trends & Themes. It was a banner
show for direct-drive turntables—to
the point where it is a rare major turn-
table linethat does notinclude at least
one. The elite among the direct-drives
now derive their reference frequen-
cies from quartz-crystal oscillators,
and their servos employ phase-locked
loops. Technics, JVC, and Sansui all
had brand-new machines with these
features at CES.

Apparently the market for three-
head cassette decks is suddenly com-
ing to life once again. it seems that a

Yamaha B-2 power amplifier.
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serious tape-alignment problem has
balked the widespread availability of
such machines up to now. The prob-
lem has been that any significant spa-
cing between the record and playback
heads gives the cassette’s relatively
crude tape-guidance system ample
chance to skew the tape. And since no
cassette is (in theory) exactly like any
other, there was no predicting what
sort of azimuth error the skew would
introduce. Even turning a cassette
over to use its other side would often
significantly alter the alignment.

The Models 1000 and 700 from
Nakamichi, now a few years old, in-
corporated the first practical remedy
for this state of affairs: an alignment
“beacon” system that enabled one to
reset the azimuth of the record head
quickly and unambiguously for each
cassette side. Then, last year, Hitachi
presented a deck, the D/3500, with a
wholly new approach—record and
play heads that snuggled against each
other so closely that any tape skew
within the short space separating the
two sets of gaps was a scant possibil-
ity. In fact, the gaps were so close they
could even share the cassette's single
pressure pad. Apparently, this innova-
tion lent impetus to other cassette-
deck manufacturers who had thought
that azimuth adjustments were a bit
too arcane and expensive to attract an
appreciable market. Fisher acted first,
and now has three models employing
this scheme. Akai has used it for its
new GXC-570D, among other
machines. And now this year, Teac has
adopted it for its long-anticipated
three-header, the 860, which will head
the company's brand new "‘Esoteric”
series. In place of azimuth adjust-
ments, the 860 has continuously vari-
able bias and equalization controls on
its front panel, as well as elaborate
mixing facilities.

Afew manufacturers have elected to
stick with separate, spaced record and
playback heads. Among them are
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Tandberg, whose new TCD 330 has a
record-head azimuth adjustment with
a meter to indicate correct alignment.
The Lenco C-2003 also has spaced
heads, but seems to lack any special
alignment features.

In the world of loudspeakers, the
CES brought a small inundation of
products designed to be phase-
coherent, following the lead provided
(in their various manners) by Ohm,
Dahlquist, and B & O. The most popu-
lar approach is obviously the
staggered-array configuration. In
other words, if the tweeter is a little
“faster”” than the woofer in getting off
the mark, simply locate the tweeter’s
diaphragm a little farther from the lis-
tenerto even things out. This resultsin
staggered drivers, each occupying its
own mounting plane. The B & W DM6
from England is a good example, as is
a new floor-standing system from Eng-
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Akai GXC-570D cassette deck.

land’s KEF. From the U.S., the Au-
dioanalyst ““Anthem Array,” the Jen-
nings Research Contrara Vector One,
and the Paradox TA-12 “Time Align”
(highly reminiscent of the B & W pro-
duct in its appearance) are all adher-
ents of this phisolophy. Even Japan
demonstrated interest via the ‘‘Pro-
fessional Series” from Technics by
Panasonic. The top-of-the-series
model, the SC-9000, is truly a sight to
behold, with four large woofers and
three enormous mid- and high-fre-
quency horns, looking powerful
enough to be lethal to houseflies and
other frail life forms.

New amps or old? You've probably
noticed a trend to Class A amplifiers
from some manufacturers of the more
esoteric electronic products. This
was continued by new CES products
from Stax, Mark Levinson, and some
other lesser-known companies. The
claimed benefits and the performance
of such devices have been te<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>