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Automatically, 'round the clock, when hazardous
our sul'e- smoke fumes threaten, it sounds a life-saving

intermitient blast—so loud it can break through

the deepest sleep.
Smo e etecwr The Mallory Smoke Detector Alarm is completely

self-contained, battery-powered. It installs easily

o on ceilings—in hallways, bedrooms, wherever

ls em... e warning for escape from lethal combustion
products (visible orinvisible) is needed.

Ma]lory SDA3 And the 12.6-volt Mallory battsry is specially

designed for added security. It changes
characteristics after a life of approximately one
Alarm year and the Alarm then emits a burst of sound
® at one-minute intervals, signaling that a fresh
battery is needed.

All for aprice so affordable, every home,
apartment, trailer, office can have sure-fire smoke-
alarm proteciion.

For details, see your Vallory cistributor.

The SCA3 Alarm is compact,
unobtrusive—only 6” x 19%¢".
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Yiv.TA'Y4 MALLORY DISTRIBUTOR PRODUCTS COMPANY
MALLO R a division of P. R. MALLORY & CO. INC.

Box 1284, Indianapolis, Indiana 48208; Telephone: 317-856-3731
Batteries « Capacitors « Controls « Security Products - DURATAPE® « Resistors o Semiconductuis o SONALERT* o« Switches o Timiag Devices and Motors
DURACELL™, DURATAPE" and SONALERT * are registered trademarks of P, R. Mallory & Co. Inc.
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iS5 PROUD T4 ANNGUNCE:
THE CT-202L TERNINAL SYSTER

* DISPLAYS UP TO 16 LINES (of 32 Characters) AT ONE TIME.

* 1,024 Character — Two Page Memory Capacity — STANDARD.
* Plug-In Circuits to adapt the terminal to any requirement at lowest possible cost.
* Requires +5 Volts DC @ 2.5 Amps, -5 and -12 Volts @ 20 Ma.

* Use with any TV set

* Up to date, low power consumption STATIC type MOS Memory.

* No complicated refresh or power-down circuits needed.

At last we can tell you about the most versatile, video-
display terminal kit available anywhere; the Southwest
Technical CT-1024. Our terminal is designed around a basic
mother board and a 6,144 bit memory that will display
two pages of data on any standard television set, or moni-
tor. The two pages consist of 16 lines with 32 characters on
each line. Input may be any source of parallel ASCI! code;
keyboard, computer, etc. If the system is to be used for a
disptay, teaching aid, deaf communicator, or other similar
purpose; this is all you will need.

Other applications of a terminal system such as remote time
share, RTTY, etc require an interface having a serial output.

For these applications you add our# CT-S plug-in UART
card to the mother board. This allows you to transmit and

receive ACSCI! coded data in serial form at a rate of 110
baud. (300 and 600 baud options are available). The
standard RS-232 type interface connects directly to your
transmitter FSK modulator, modem system, or what have
you.

If you are going to use the CT-1024 directly with a com-
puter 1/O port that requires a parallel ACSCII input, then
you will want our parallel interface card, #CT-P which

allows either the keyboard, or the computer to access the
terminals memory and display data on the screen.

For those applications where it is useful, we also have an

“off line edit”, or ‘screen read’’ plug-in circuit #CT-E.
This allows you to compose a program, or, message on the

terminals display screen and transmit it out'a line at a time
when you are finished and satisfied that everything is cor-
rect.

If you would like the convenience of complete cursor con-
trol, we have our #CT-CM plug-in board. This gives you
Move Right, Move Left, Mcve Up, Move Down, Home Up,
Erase to end of line and Erase to end of frame functions.
These are operated by keyswitches, or any other type
switches you may wish to use, giving you complete manual
control of the cursor.

If the terminal is to be part of a computer system, you
might prefer our automatic cursor control circuit # CT-CA.
This plug-in not only allows you to contro! the cursor and
to perform the functions listed above, but makes possible
computer control of these same functions through the
machines software.

# CT-1024 Terminal System Kit with 1024 Memory Card—less cabinet or power supply . . . ... .. $175.00 PPd

# CT-E Screen Read Plug-in Card Kit. .. ..........

# CT-M Manual Cursor Control Plug-in Card Kit

# CT-P Power Supply for CT-1024—115-230 Volt Primaries
# KBD-2 Keyboard Kit —53 Keys . .............

............................. $ 17.50 PPd
............................. $ 11.50 PPd

........................... $ 15.50 PPd

.............................. $ 39.95 PPd

FREE—1975 Catalog—Circle our number on the “Bingo’’ card.

SouTHWEST TECHNICAL PRrobucTs CORPORATION

219 W. RHAPSODY

SAN ANTONIO, TEXAS 78216
CIRCLE NO. 35 ON READER SERVICE CARD
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Now there’s a CB radio
with too much talk power.

Put punch in your voice, from a block
away to the fringes of your range.
New Dyna-Mike gain contiol puts out
absolute modulation. So much talk
power you'll have to turn it down.

An important teature, but only

one that makes this fantastically low-
priced CB radio the best CB value

on today's market.

The Cobra 21 with crystal filter,

dual conversion receiver; transmits
and receives on all 23 AM channels.
Features 60 dB adjacent channel
rejection that completely

eliminates bleedover:

Extra large Power S Meter let's you
monitor ycur set's performance
easily even when it's tucked under
the dashboard.

And you get switchable automatic
noise limiter, P.A./external speaker
jack, large built-in speaker and
detachable mike.

It's all wrapped up in a beautiful,
compact cabinet only 6" wide x 214"
wide x 7)5" deep. Meets FCC
requirements.

Ask your CB Dealer for the Cobra 21.
The radio with too much talk power
for not much money.

(OBRA 2

WITH EXCLUSIVE DYNA-MIKE

Product of DYNASCAN:CORPORATION « 1801 W, Belle Plaine * Chicago, lllinois 60613

CIRCLE NO. 8 ON READER SERVICE CARD
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Editorial

IT'S A TOUGH WORLD OUT THERE

An electronics editor sometimes gets spoiled. Parts are almost
always available, delivery is generally speedy, etc. However, to
corroborate some reader reports that it isn't as easy as it once was to
be an electronics hobbyist, | set out to build some projects without
my protective cloak. Here are some of my experiences.

Failing to find a particular $3 component locally—retail electronics
stores didn't stock it and industrial distributors wouldn't sell me just
one—I| found an industrial mail-order supplier that carried it.
However, since | didn’t meet a minimum purchase requirement, | had
to pay a 50% premium ($1.50 handling charge) on the part, plus
postage. | also used mail order for a single 750k-ohm, 5%, Ve-watt
resistor because it wasn't available at local outlets. And | purchased
a 556 dual timer that turned out to be defective (which | learned after
troubleshooting an inoperative module). After quickly wiring in a
replacement without referring to an application note, | discovered
that the second device had a different pin configuration.

Running out of solder, | hurried to a local electronics retailer and
asked for a pound. The clerk’s eyes widened as he advised me that
tin prices had gone sky-high and a pound would cost $9.85, plus tax.
Nine-eighty-five indeed, | thought! So | tried another electronics
store, where | was able to buy a pound of name-brand, rosin-core
solder for only $4.95. Happily, | took my bargain home, only to
discover that the solder required more time than usual to melt.
Furthermore, spread was poor, the liquified alloy looked slurry and
the solidified joint was dull and crusty rather than bright and shiny.
Distressed, | examined the spooi. It was 40/60. What | wanted,
naturally, was 60/40, which has a lower melting point (370°F vs. 460°F).

I could go on, but the idea is clear. It is more difficult today than it
used to be to gather parts at the right price—for a variety of reasons.
But in many ways, our lot today is better than it ever was. We have
many more devices available, with numerous circuit application
possibilities. Prices on many devices are low and getting lower (an
anomaly in today's inflationary market). Using pc boards and
muiti-function chips, it is easier to assemble a complicated circuit
today than it was to put together a simple one years ago. The result
is more satisfactory also.

Facing up to the fact that no single outiet carries all parts and that
some suppliers are not interested in small-quantity orders, how can
one ease the parts procurement problem? One sensible way is to
write to all companies that sell components and have catalogs
available. Many of them advertise in this magazine. Be sure, also, to
check mail-order suppliers at the back of the magazine. Arm yourself
with cross-reference and replacement guides, too. This may sound
basic, but we recently received a host of letters asking where one
could get 200-PIV diodes for a solder-iron heat reducer hint we
published, when practically every electronic parts catalog lists them!

Also, there’s nothing wrong with using higher-rated components (a
2-watt resistor if a 1-watt isn't available); totem-poling zeners;
paralleling capacitors; etc. Yankee ingenuity can often provide a
helpful assist.

POPULAR ELECTRONICS
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Get the news hefore it'snews...

with a “behind-the-scenes” Scanner Radio from
Reatstc® scannors seok and ockn on exeing e mene RAI0 Shack !

cover the “action” in your area— 10 models in all.

PRO-6 — VHF-Hi and VHF-Low

Continuously, automatically scans up to = - —
4 crystal-controlled channels on 148-174 y VHF Hi-Lo @ © @ .-
or 30-50 MHz. It stops on each active ] e

channel until the conversation ends, then y SCAN ANTENNA
resumes scanning. You don't miss a thing s ! I\
—it's like 4 radios in one! Lighted channel . \
indicators, switches for bypassing any { MANYA| !

channels. scan/manual switch, variable {
volume and squelch. built-in speaker and
antenna, earphone jack. With 4 “AA" cells.
Requires up to 4 crystals. #20-171

PRO-5—UHF “Metro” Band
Same as the PRO-6, but covers 450-470
MHz now used in many larger cities. Re-
quires up to 4 crystals. #20-169.

Accessories Available. Plug-in antenna, /
12VDC adapter or AC adapter/battery | : -
charger. nickel cadmium batteries. pe A — aw

-|.!-I?;.1rﬁ

3 4 umout@
OFF - Votume =t

SUU[I.CH

Pocket Size, I
Both Moclizels 119 each ?—“

FREE New 1975

Radio Shack Catalog

OVER 2000 PRODUCTS
EXCLUSIVES ON EVERY PAGE
BEAUTIFUL FULL COLOR

Stereo ¢ Quadraphonic ® Phonographs
TV Antennas e Radios ¢ Citizens Band
Kits e Recorders ¢ Tape ¢ Tools
Auto Tune-Up ¢ Electronic Parts
Test Instruments e More!

*On VHF Hi-Band. Stations not in all localities

The PRO-16 —a Super Scanner
for the ultimate at-home
or mobile listening post

164 pages of the finest In
home and hobby electronics ) = - \
Respected brand names like i ;\:» =
Realistic, Micronta. Archer CEAL A

Science Fair — and theyre =
available only at Radio & s

Shack stores and dealers f G - /
| nationwide!'See whatsreally : : 3 5@ s 9@@@
| newin electronics by getting
\ this catalog now T -
Scans up to 16 crystal-contralled channels, in any combination, on
30-50 and 148-174 MHz VHF and 450-470 MHz UHF. Like 16 radios
in one! Lockout buttons and indicator lights for each channel, manual
selector, squelch, variable scan rate, scan-delay in/out button, 12
vDC/120 VAC operation, mobile mounting bracket. Requires up to
16 crystals. U.L. listed. #20-165

SEND FOR YOURS TODAY!
FILL OUT COUPON BELOW

_ - —_—— e —_——— e —————

1975 Mail to Radio Shack. P. O. Box 1052, 479
Catalog Ft. Worth. Texas 76101. (Please print.)

Name._

|

[ |

! |

! I

| - Apt. No. I

| I T IREALISTIC®
| Street S : R d at

| | 4410 ae
| city___ o |

: m I Master Charge or A TANDY CORPORATION COMPANY

| State = _zip |l Bank Americard at OVER 3000 STORES ¢ 50 STATES « 7 COUNTRIES

participating stores Retail prices may vary at Individual stores

FEBRUARY 1875 ’
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YOURSELF

Discover your

Alpha Brainwaves
with this professional
Biofeedback System.

Lowest Cost Brainwave Monitor

EICO introduces a price breakthrough in
the fantastic new field of brainwave
biofeedback. ..a completely safe, battery
operated, biofeedback system that offers
features and sensitivity comparable to
professional models costing much more.

You Will Be Amazed At What You Hear
The BW-300 will detect your alpha
brainwaves (which occur when you are
totally relaxed) and produce a tone
varying in frequency according to your
mental state.

100% Solid State Circuitry

Reliable All Solid State IC Circuit Design
features an active filter that isolates alpha
brainwaves and a high-gain low-noise
amplifier providing 5-microvolt sensitivity
for easy alpha recognition. The BW-300 is
supplied with stethescopic earphones,
electrodes headband,

contact cream and KIT 3495
instructions. WIRED 59.95

FREE EICO CATALOG

For latest EICO Catalog on Test Instruments,
Automotive and Hobby Electronics, Eicocraft
Project kits, Burglar-Fire Alarm Systems and
name of nearest EICO Distributor, check reader
service card or send 50¢ for fast first class
mail service.

EIC0—283 Malta Street, Brooklyn, N.Y. 11207

creative electronics
gIRCLE NO. 14 ON READER SERVICE CARD
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Letters

FEEDBACK ON SALT METER

The data on sodium chioride content of
baby foods and other hypothetical intake
cited in the POPULAR ELECTRONICS article
("An Electronic Sait Meter For Family
Health,"” October 1974) are not unreasona-
ble, but they do not give an accurate or
complete picture of the salt intake of in-
fants.

About 20 years ago, one of our physical
chemists designed and buiit conductance
meters for controlling salt addition in our
production operations. Although these
meters represented anadvance at the time,
their use has been abandoned because
conductance is influenced by too many
food factors other than sait. Sait addition is
carefully controlled by weighing or accu-
rate metering devices. The sodium levels in
Gerber Foods are determined by atomic
absorption or electron emission methods
and have been published periodically for
more than 20 years.

ROBERT A. STEWART, PH.D.
Director of Research
Gerber Products Company
Fremont, Mich.

PRO’S AND CON'S OF TECH REPPING

| enjoyed your article about tech reps
(“Career Opportunities for the Tech Rep,”
November 1974). | feel it was a straightfor-
ward and honest account of the profes-
sion. Let me encourage anyone contem-
plating such a career—the future looks
good. | would suggest an associate degree
in electronics or computer science for the
first-rate positions, as this would be a dis-
tinct advantage over either military or trade
school training, with the added plus of hav-
ing college hours should further education
be desired. With “sheep-skin" in hand, you
can literally write your own ticket.
MicHAEL P. TOWERS
Field Engineer
Singer Aerospace & Marine Systems
Binghamton, N.Y.

I have just finished reading *'Career Op-
portunities for the Tech Rep,” and as a
former tech rep, my message to all is to stay
out of the business. Tech repping is a job
whose duration is only as long as the con-
tract you are on lasts. Your job experience
will not be recognized when you look for
employment back in the U.S. — no matter
what your title was as a tech rep. The pay

AmericanRadioHistorv Com

offered for tech reps is not all that hot
either.

BERNHARDT SANDLER

Gardena, Calif.

AND NOW A WORD FROM AN SWL

| am happy to see that the "'Shortwave
Broadcasts to North America’ schedules
are again being published quarterly in
POPULAR ELECTRONICS. However, there is
one criticism | feel | must make. The ex-
perienced DX’er knows that stations
periodically change their schedules of
operating frequencies—often without pre-
vious notice. To help correct this fauit, a
simple note should be prominently placed
on the page to inform the reader that fre-
quencies might be changed without
notice.
| also question the use of a Collins re-
ceiver in preparing this listing. After all,
how many newcomers to SWL'ing have an
expensive Collins? With the receivers
neophytes do have, they are lucky they can
receive HCJB with good quality.
Kenneth Zichi, WDX8KWT
Bay City, Mich.

Your recommendation about a word of
caution on frequency changes is hereby
adoped. Thanks. With regard to the use of a
Collins receiver, the information is sup-
plied simply as aframe of reference. Unless
one is seeking out a 5-kW station, less
costly gear should display similar recep-
tion quality. The antenna is only a simple
end-fed Hertz type. If one can’t receive
HCJB, which boasts one of the strongest
and cleanest signals, he must have a defec-
tive receiver andfor antenna.

ERRATUM

A drafting error seems to have slipped
into Fig. 2 of my “‘Photo Tachometer” story
(August 1974). For transistor Q2 (in Fig. 2),
the S and G legends were shown trans-
posed. Most people who build this project
will correctly place the leads of Q2 in the
proper holes (they conform to the
transistor’s lead basing configuration), but
we should clear up this confusion for any-
one who may have doubts.

A.A. MANGIERI
New Kensington, Pa.

WHEN DOES $10 EQUAL $100?

I have built the "‘Large-Port Speaker Sys-
tem” described in the August 1974 issue
and have only words of praise. This is not
only the most unique speaker system that |
know of, but it is also the best sounding
system | have heard next to $100 and $200
systems with which | compared it. Consid-
ering that my Large-Port Speaker System
cost only $10 to build, the resulits are re-
markable.

ScoTT E. PERSSON
Omaha, Neb.

POPULAR ELECTRONICS



“ELECTRONICS AUSTRALIA" SCOOPS PE

In "'Build a Laser TV System'’ (November
1974), it was claimed that POPULAR
ELECTRONICS published details of the
world's first hobbyist/experimenter’'s laser
in December 1969. | beg to differ! We pub-
lished construction details for such a pro-
jectin our August 1969 issue and gave de-
tails of the modifications necessary to use
it for light-beam communications in our
October 1969 issue.

J. Rowe

Editor

ELECTRONICS AUSTRALIA
Sydney, Australia

We were surprised to learn that we were
scooped on another continent back in
1969. Congratulations EA.

SETTING UP CB SERVICE SHOP

| enjoyed "How to Set Up a Home TV

Service Shop" (August 1974). Now, | would

like to see you publish an article on how to
set up a home CB service shop.

BoB J. LATHIM

Dwight, III.

DISCRETE 1S BETTER THAN INTEGRATED

In Don Lancaster’s article on selecting
an electronic music synthesizer (October
1974), our company was omitted from the
list of manufacturers.

There is one portion of the article to
which we would take exception. That is his
statement that present-day IC's will provide
economies in future synthesizers. Our
engineering staff has yet to find an
integrated circuit currently on the market
(except for the 741 op amp) that will
perform as well in EM circuits as do our
discrete designs. We have been told by
almost all our competitors that they have
found the same thing in their research.

0. D. WiLLIAMS
General Manager
Steiner-Parker

Salt Lake City, Utah

=

Out of Tune

In "Measure Low Millivolts with a
Multimeter” (November 1974), capacitor
C1 is listed correctly as 3 pF in the Parts
List, butis shownincorrectly as 33 pFinthe
schematic. Resistor R10 is a 100,000-ohm
fixed resistor, not a potentiometer.
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BUIL

CIRCUITS

AS FASTAS YOU THINK!

- POWER FOR THE PROFESSIONAL
+ ECONOMY KITS FOR THE HOBBYIST
A MODEL AND A PRICE FOR EVERYONE

PROTO BOARD 203

Breadboard Prototesting with 5 Volt,

1 AMP Regulated Power Supply included!
A total ready-to-use power breadboard
prototest device with a built-in regulated,
short-proof power supply. Just plug-in and
start building! 2 extra floating 5-way
binding posts for external signals. Self-
contained with power switch indicator l[amp
and power fuse. 24-14 pin DIP capacity.
Attractive two-tone quality case. All metal

$7 construction. 934”L x

6%2”W x 2%”H. 5 Ibs.
Order today!

Add $2.50 shipping/handling

A modestly priced kit for the
economy-minded experimenter . ..

A low cost, hlg 10 iC capacity breadboard

kit with all the quality of QT sockets and the
~ best of the Proto Board series . .. complete

down to thé last nut, bolt and screw. Includes

2 QT-35S Scckets; 1 Q1-35B Bus Strip; 2

5-way binding posts; 4 rubber feet;

screws, nuts, bolts; and easy

assembly |rstrucnons

19

Add ?‘1.50 :
shipping/handiing.

PROTC-CLIP

for Power-On,
Hands-Off Signa!
Tracing. No more
shorting leads.
Costs less than . . .

Bring IC leads from pc board for fast signal tracing and
troubleshooting. Inject signals. Wire unused circuits
into boards. Scope probes and test leads lock onto
Dynagrip inset (see circle) for hands-off testing. Plastic
construction eliminates springs, pivots. Non-corrosive
nickel/silver contacts for simultaneous
low resistance connections.
PC-14, 14-pin Proto Clip, $4.50 ea.
PC-16, 16-pin Proto Clip, $4.75 ea.
Add 75¢ shipping/handling.
Order today off-the-shelf from CSC
or local distributor. Charge: BAC,
MC, AX. Write for free catalog. Free
English/Metric Slide Rule with each
order. Dealer inquiries invited.
Foreign orders add 15%.

=E= Continental Speciaities Corp.

Box 1942, New Haven, CT 06509 » 203/624-3103

W. Coast Off.: Box 7809, S. Francisco, CA 94119 e 415/383-4207
Canada: Available thru Len Finkler Ltd., Ontario

CIRCLE NO. 9 ON READER SERVICE CARD 7

Patents Pending Made in USA
Prices subject to change
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No other home-study school gives youa TV
like the one you build with NRI’s Master
Course in Color TV/Audio servicing.
Some schools give you three or four plug-in
sub-assemblies off the production line to
put together a commercial set. Others give
you a hobby-kit bought from outside
sources. And because neither type was
originally designed to train people for
TV servicing, lessons and experiments must
be “retro-fitted” to the set as it comes.
That’s why we went to the trouble to
engineer our own, exclusive solid-state T'V.
It’s the only way a student can (1)
get the feel of typical commercial
circuitry, (2) learn bench tech-
niques while building a com-
plete set from the “ground” up,
(3) perform over 25 “in-set”
experiments during construc-
tion, and (4) end up with a 25"
diagonal solid-state color TV
with console cabinet and all
the modern features you’ll
find on sets you’ll service.
Nobody else can give you this
combination of advantages be-
cause nobody else invested the
time and money to design a set
with learning in mind.

—

NRI passes the savings
on toyou

You don’t pay a big premium to get this unique TV as
part of your training, because NRI engineering eliminates
the cost of buying from an outside source. And we pay no
saleman’s commission. We enroll students by mail only.
We pass the savings along to you in the form of low
tuition fees, extras like a cabinet for the TV, a solid-state
radio you learn on as you build, and actual instrument
kits for servicing TVs . . . triggered sweep oscilloscope,
integrated circuit TV pattern generator, and 3% digit
digital multimeter. You can pay hundreds of dollars
more for a similar course and not get a nickel’s worth
more in training and equipment.

FEBRUARY 1975
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More know-how
perdollar -

That’s what it all boils down to, the quality of training
you get for the money you spend. In our 60-year history,
more than a million students have come to NRI and
we're fully approved for career study under the G.1I. Bill.
We must be teaching something right.

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

A

Widest choice of
career opportunities

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

If card is missing, write to:

N RI NRI SCHOOLS 5/

L JU | ‘ol McGraw-Hill Continuing Education Center
c-‘ . 3939 Wisconsin Avenue,
Iin . Washington, D.C. 20046

n
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LARGE-LARGE

INKITIR
LOW - LOW

PRICES

NATIONALLY
ADVERTISED STEREO EQUIPMENT
AT LOWEST PRICES!

TURNTABLES * SPEAKERS * RECEIVERS
AMPLIFIERS * TAPE RECOROERS

WRITE FOR QUOTE ON
NATIONALLY ADVERTISED BRANDS OF STEREO
COMPONENTS. SATISFACTION
GUARANTEED!

HI-FI WHOLESALERS
P. O. Box 809
Kankakee, lllinois 60901
(815)-939-7868
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Now the most
enjoyable,

do-it-yourself
project of your
life-a SchoberJEIectromc Urgan'l

You'll never reap greater reward, more fun
and proud accomplishment, more benefit
for the whole family, than by assembling
your own Schober Electronic Organ.

You need no knowledge of electronics,
woodwork or music. Schober's complete kits
and crystal-clear instructions show you —~
whoever you are, whatever your skill (or
lack of it} — how to turn the hundreds of
quality parts into one of the world's most
beautiful, most musical organs, worth up to
twice the cost of the kit.

Five superb models, with kit prices from
$575 to around $2,300, each an authentlc
muslcal instrument actually superlor to most
you see in stores.

Join the thousands of Schober Organ
builder-owners who live in every state of the
Union. Often starting without technical or
music skills, they have the time of their lives
~—first assembling, then learning to play the
modern King of instruments through our
superlative instructions and playing courses.

Get the full story FREE by mailing the
coupon TODAY for the big Schober color
catalog, with all the fascinating detalls!
---------------
lThe Sotiobenr QOrgan Corp., Dept. PE-58

43 West 61st Street, New York, N. Y. 10023
'E] Please send me Schober Organ Catalog.

[ Enclosed please find $1.00 for 12-inch L.P.
B  record of Schober Organ music.

I NAME
P ADDRESS

jciry. STATE ZIP.
~--------------'
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New Products

Additional information on new products
covered in this section is availabl e 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.

PEARCE-SIMPSON COUGAR 238
TRANSCEIVER

This mobile CB transceiver by Pearce-
Simpson features 23-channel capability,
built-in SWR bridge, r-f noise blanker with
manual override and a multi-purpose
meter that indicates r-f output and acts asa
receive/transmit indicator, S-meter, mod-
ulation monitor, and forward/reflected

power meter. Other features are a high-Q
ceramic filter, PA capability, squelch, re-
ceiver offset tuning, and noise limiter.
Specifications include 5 watts input power
and a rated sensitivity of 0.5 uV for 10 dB
S+N/N. A noise-cancelling dynamic mi-
crophone is included with the rig. It mea-
sures 674" x 23/;¢” x 9¥%” (17.3 cm x 5.5¢cm
%X 23.2 cm)and operates froma 13.8-V posi-
tive or negative ground source.

CIRCLE NO. 70 ON READER SERVICE CARD

BLONDER-TONGUE FM ANTENNAS

Two new antennas for the FM broadcast
band have been introduced by Blonder-
Tongue. Both the eight-dipole Stereo-8
and the five-dipole Stereo-5 are log-
periodic designs whose dipole elements
operate in the half-wave mode. This design
is said to provide good gain and directivity
and an impedance that is essentially uni-
form across the band. The Stereo-5 has a
claimed average gain of 4 dB across the
band, 16-dB front-to-back ratio, and 70°
horizontal beamwidth. The respective fig-
ures for the Stereo-8 are 6.5 dB, 26 dB, and
60°. For rotor-equipped installations, the
turning radii are 52 in. (1.32 m) for the
Stereo-5 and 65 in. (1.65 m) for the
Stereo-8. The respective retail prices are
$27.28 and $40.29.

CIRCLE NO. 71 ON READER SERVICE CARD
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DYNASCAN RF SIGNAL GENERATOR

Dynascan announces introduction of the
B & KModel 2050 RF Signal Generator. The
unit is totally solid-state, and provides

three outputs—r-f, 400-Hz modulated r-f,
and externally modulated r-f. Accuracy is
said to be 1.5% of dial setting. A combination
high-low switch, plus continuously vari-
able r-f output control provides up to 20-dB
change in output level. Features include
zener-regulated power supply, FET oscil-
lators, 4%2-in. dial with anti-backlash drive,
and shielded leads terminated with a
banana plug and insulated clip. Measures
7V2" X 6%" x 9%” (19.1 x 15.6% 24.8 cm).
Price is $107.00

CIRCLE NO. 72 ON READER SERVICE CARD

HEATHKIT EXHAUST GAS ANALYZER

With the new Heathkit CI-1080, persons
can check exhaust emissions of their own
cars, and adjust engine tuning for
minimum pollution levels and maximum
operating efficiency. The Exhaust Gas
Analyzer indicates air-fuel ratio, percent-
age of carbon monoxide present, and rela-
tive combstion efficiency of four-cycle au-
tomotive engines. Color-coded battery
clips attach to any 6- or 12-volt auto battery.
A flexible stainless steel tubing directs ex-
haust gas from the tailpipe to the sensor.
The kit is mail-order priced at $59.95.

CIRCLE NO. 5 ON READER SERVICE CARD

CASTLE MASTER TUNER SUBBER

The Master Subber Mark V is the latest ad-
dition to Castle’s line of instruments for TV
service technicians. It is a signal-
substitution type of analyzer that can be
used to test all signal stages of color and
monochrome TV receivers. Substitution
signals allow tests of: vhf tuner, uhf tuner,
video i-f amplifiers, video detectors, video
amplifier, 4.5-MHz sound i-f amplifier,
sound limiter, sound detector, audio am-
plifier. A loudspeaker, video-carrier level
meter, and telescoping antenna are in-
cluded with the subber. The unit can be
operated from the 117-volt ac line or from
its internal 9-volt alkaline battery supply.

CIRCLE NO. 73 ON READER SERVICE CARD

BURWEN NOISE FILTER

The Burwen Model DNF 1200 is a dynamic
noise filter that is compatible with any
program source. Thus, it does not require
encoded program sources. Employing afil-
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ter whose bandwidth is varied according to
the spectral content of the program mate-
rial, the filter attenuates the high-
frequency content when the program level
is low —when the noise is most noticeable.
At other times, the spectral configuration
of the program material is not disturbed
since the level of the signal is sufficient to
mask the noise. The threshold at which
dynamic filtering is engaged is determined
by a sensitivity control. Switches are pro-
vided for program source selection,
switching the filter in and out of the signal
path, and for power. A slide control is used
for setting the filter's threshold. Two LED’s
monitor the activity of the filter: dynamic
filtering (suppression) and unaltered spec-
tral balance (Wide Band). The noise filter is
claimed to produce only 0.2 percent har-
monic distortion.

CIRCLE NO. 74 ON READER SERVICE CARD

SOUNDCRAFTSMEN TAPE
RECORD/PLAYBACK EQUALIZER

The Model RP 2212 stereo 10-octave
equalizer allows the owner of a hi-fi system
to introduce flexible audio response with-
out loss of tape-monitoring facilities when

only one set of jacks is available for patch-
ing purposes. In addition to extra outputs
for tape recording and playback, the
equalizer features LED indicators for

FEBRUARY 1875

input/output balance adjustments, front- |
panel pushbutton selectors, separate
equalized zero-gain controls with a range |
of +6 to —12 dB and +12-dB response |
adjustments for each octave. The RP2212
is packaged in a walnut-grained vinyl case.
Price is $349.50.

CIRCLE NO. 75 ON READER SERVICE CARD

ASCOM MULTITESTER FOR VHF

Ascom Electronic Products has introduced
a new multitester for use with vhf com-
munications systems. The Model
AMSR100 tester is useful for monitoring
transmitter and antenna operation over a
frequency range of 144 to 174 MHz (con-
tains vhf marine band, land mobile chan-
nels, and 2-meter amateur band). The in-
strument functions as a wattmeter, field-
strength meter, and VSWR indicator. It has
0-25- and 0-50-watt power ranges. Trans-
mitter output power is read directly on
either scale with a claimed =8-percent ac-
curacy. VSWR is measured, with meter
calibration from 1:1 to 3:1. Using this func-
tion, antenna adjustments and matching
network operations can be checked. To
monitor overall system operaticn and an-
tenna directivity characteristics, the field-
strength meter is used. Price is $69.95.

CIRCLE NO. 76 ON READER SERVYICE CARD

KENW0OD DOLBYIZED CASSETTE DECKS

Kenwood has introduced two new high-
performance cassette decks with Dolby
noise reduction. The decks, KX-910 and
KX-710, boast a number of special features,
including a high-torque motor, belt-driven
large (90 mm) flywheel, and precision-
machined capstan. Flutter and wow is
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Straight talk
about a stylur

You can still hear some audiophiles refer to the

record stylus as . .. “the needle.” The fact is that
the stylus of today bears no more resemblance to
a needle than it does to a ten-penny nail. In fact,
a Shure stylus is probably the most skillfully as-
sembled, critically important and carefully tested
component in any high fidelity system. It must
maintain flawless contact with the undulating
walls of the record groove — at the whisper-
weight tracking forces required to preserve the
fidelity of your records. We put everything we
know to Shure Stereo Dynetic Stylus Assemblies
— and we tell all about it in an informative book-
let. For your copy, write:

Shure Brothers Inc.
222 Hartrey Ave., Evanston, 1ll. 60204
In Canada: A. C. Simmonds & Sons Limited

glerone

CIRCLE NO. 32 ON READER SERVICE CARD



FSAVE!

MONEY e TIME e FREIGHT

QUALITY STEREO EQUIPMENT
AT LOWEST PRICES,

YOUR REQUEST FOR QUOTA-
TION RETURNED SAME DAY,
FACTORY SEALED CARTONS—
CUARANTEEC AND INSURED.

SAVE ON NAME BRANDS LIKE:

AD.C. KLH
A.R. SHURE
DYNACO KOSs
SONY FISHER

AND MORE THAN 50 OTHERS
BUY THE MODERN WAY
BY MAIL—FROM

illinols audio

Department 217S
12 East Delaware
Chicago, Illinois 60611
312-664-0020
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specified as 0.1%. Use of a special ferrite
head extends high-frequency response to
16 kHz. Automatic tape selector and Auto
Memory, an Automatic Level Control, and
LED peak-level indicators add to operating
flexibility and performance.
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GLENBURN RECORD CHANGER

A new record changer, the Model 351, has
been introduced by the Glenburn Corp. A
wide umbrella spindle has been incorpo-
rated into the unit to correct double record
drop, record hang-ups and unbalanced-
record slanting tendencies. Other features

ey
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3= Attention
&-®y_ Electronic
<=7 Technicians!

- SCHOOLING
OF EXCELLENCE

in ELECTRONICS
ENGINEERING

If you have adequate schooling and experience
at the technician level you may be able to qualify
to enter our college-level Home Study Program in
Electronics Engineering. The CIEE Program is
OUTSTANDINg. and up-to-date in every respect.
CIEE is a forward-looking school, and Engineer-
ing is taught on the basis of application and
understanding rather than on the basis of mem-
orization. All lesson material and texts are
thorough and easy-to-understand. Through this
Highly Effective Home Study Program in Elec-
tronics Engineering you can raise your status
and pay to the Engineering level. No residence
classes required for those who qualify. If you are
an electronics technician with above-average am-
bition, and not willng to settle for anything less
than the best home study Engineering Schooling
available anywhere, then you should write TO-
DAY for our free revealing descriptive literature.
There is no obligation, and no salesman will call
on you,

COOK’S INSTITUTE

o/ 8/:'(' tronics gn yin mfriny

Raymond Road
P. 0. Box 10634
Jackson, Miss. 39209

Established 1945

Formerly Cook's School of Electronics
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include bi-directional viscous-damped
cueing, slide-in cartridge adapter, dual
anti-skating scales, gravity stylus pressure
adjustment, and a four-pole synchronous
motor. The unit is equipped with a Shure
MS1E elliptical stylus. Price is $160.
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ADD-ON FOAM SPEAKER GRILLES

Do-it-yourself speaker grille kits with
sculptured-foam speaker material are of-
fered by Republic Systems. This flexible
urethane foam can be sprayed with latex
paint if the standard black color is not suit-
able to the user’s decor, and cut with scis-
sors for a custom fit. Foam is available in 8”
x 15"(20.3 x 38.1 cm)and 14" x 24" (35.6 x
61 cm) sizes. Each kit contains sculptured
foam grille, self-sticking attachment mate-
rial, and instructions. Address: Republic
Systems Corp., 9160 Green St., Chicago,
IL. 60620.

MIDLAND 23-CHANNEL
HAND-HELD CB RIG

Midland Electronics’ Model 13-796 is a
23-channel, hand-held transceiver with 5
| watts input power. The dual-conversion
| superhet receiver includes agc and a
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three-way meter for indicating signal
strength, output power and battery condi-
tion. Includes a jack for use with an op-
tional external microphone/speaker. The
transmitter can be run at full legal power
input or in a “‘battery saver' 2.5-watt irput
mode. It operates on 12-V dc penlight cells
(dry-cells or nickle-cadmium), ac adapter,
or auto cable. $190.95.
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FLUKE MULTI-FUNCTION
FREQUENCY COUNTER

The John Fluke Co.'s new Model 1900A
frequency counter has an upper limit of 80
MHz, and contains autoranging and au-
toreset functions. Autoreset controls all
functions and gate times, and autoranging
is available in both the frequency and
period measurement modes. The 1900A

uses advanced LS!/MOS circuitry, has four
over-riding gate times for manual selection
of resolutiondown to 0.1 Hz. The frequency
counter can also be used to totalize, with
event counting up to 10° events. Results
aredisplayed onsix LED digits with leading
zero suppression, automatic annunciation
and overflow. A switchable 1-MHz low-pass
filter and attenuator are included. Sensitiv-
ity is25 mV, and dynamic range is 5Hz to 80
MHz. An optional rechargeable internal
battery pack is available. $349.
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SOLDERING IRON TIP CLEANER

The RE-TIP (No. 9482) from GC Electronics
is designed to instantly clean any contam-

inants or excess solder from iron and pen-
cil tips. It accommodates tips up to Ya-inch
diameter. The tip cleaner has a self-
adhesive bottom for workbench installa-
tion. A refill cartridge, catalog No. 9484, is
also available.
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POPULAR ELECTRONICS



e |
[

if yow've . :

Messenger 130. .. so radically new in

design and performance that citizens band

radio will never be the same again. Inside #his prestigious
“radiotelephone’ package is a unique all solid-state chassis
that provides unparalleled operating advamtages. From
handset reception clarity. .. to automatic speaker

silencing for private listening... . this is truly an innovation
in CB mobile radio performance. An innovation that’s
available only from your E. F. Johnson dealer.

Messenger: I30

CB mobile radio will never be the same agam

<" BLAT.IN PA FUNCTION. UNIVERSAL MOUNTING .
. EXTERNAL SPEAKER FUNCLON TEANSMISSION HUMP,

3 s YOU MEAR CALL LNDER DASH. OVERMEAD
OUTSIDE VEMICLE

HANDSET CLARITY
PRIVATE LISTENING OPION

POWERFUL. AUL SOUD-STATE
Z3-CHANNEL CIRCUITRY

Waseca, Minnesota 56093

Excellence'through half a centwry of experierce.
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free

The “NEW LOOK”

1975

LAFAYETTE

Radio Electronics

CATALOG

nics catalog no. 750

1975 electro

]_‘a_fa, tte: .

Listen to us,you Can’t go wrong.

The ONLY Nationally Distrib-
uted Full-line Catalog with a
Major Showing of the Newest
NAME-BRAND electronics
products for 1975.

FREE
SEND TODAY

SAVE on exclusive Lafayette
Products plus MAJOR BRANDS

+ Stereo and 4-Channel Systems - Tape
Equipment - Car Stereo +CB and Ham
Gear - Police/Public Service Receivers
« Antennas + Cameras - TV . PA and Test
Equipment . Musical Instruments and
Amplifiers « Books - Electronic Calcula-
tors - Security Systems « PLUS PARTS,
TUBES, BATTERIES, HARDWARE, MORE!

Lafayette

Listen to us,you
can’t go wrong.

' HEEE" .|
Dept. 35025
Lafayette Radio Electronics .
111 Jericho Tpke., Syosset, L.l., N.Y. 11791
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New Literature

EDSYN SOLDERING TRAINING MANUAL

A new training manual for soldering tech-
niques has been prepared by the Edsyn
Company, a manufacturer of soldering
tools. Using the Fanovision'™ method (flip-
ping the pages creates a nickelodeon ef-
fect), correct soldering practices are illus-
trated, supplemented by text. Also in-
cluded in the 144-page publication are
Color codes for resistors, Ohm’s law,
Series and Parallel Resistance tables, and
inch/millimeter conversion tables. Avail-
able at participating dealers for $7.95, or
free with a $7.95 or more purchase.

NATIONAL LED DRIVER SELECTION GUIDE

National Semiconductor offers a short-
form device summary to designers in
selecting LED drivers. The LED Driver
Selection Guide lists 23 National driver
types. Organized as a four-unit matrix, the
guide has rows for common anode and
common cathode configurations, and col-
umns for segment and digit drivers. Thus
the user can tell at a glance exactly which
LED driver is needed. Available from Mar-
keting Services, National Semiconductor
Corp., 2900 Semiconductor Drive, Santa
Clara, CA 95051.

PACE COMMUNICATIONS CATALOG

A new four-color, full-line catalog from
Pace Communications, displays its equip-
ment for CB, Marine, Scanning Monitor,
and Business/Industry Communications.
Each unit is illustrated, described, and
specifications and available accessories
are listed. Available from Pace Communi-
cations, 24049 S. Frampton Avenue, Har-
bor City, CA 80710,

FORDHAM SERVICEMAN/TECHNICIAN CATALOG

A new 48-page, illustrated discount mail-
order catalog is available from the Ford-
ham Radio Supply Company. This catalog
has been designed as a quick reference
ordering guide for Radio/TV Servicemen,
Electronic Technicians, and Hobbyists. in-
cluded are tools, repair kits, tubes, test
equipment, phono cartridges, speakers
and mikes, antennas, and components.
Available from Fordham Radio Supply, 558
Morris Avenue, Bronx, N.Y. 10451,

EICO TEST EQUIPMENT CATALOG

A 6-page condensed catalog featuring a
broad line of electronic test and measuring
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devices is now available from Eico. The
publication includes a large selection of
oscilloscopes, VTVM's, FET VOM's, signal
tracers, signal injectors, bridges, grid dip
meters, automotive engine analyzers, and.
battery eliminators/inverters. Accessories
such as test probes, and carrying cases are
also listed. In all, more than 100 electronic
kits and factory-assembled units are de-
scribed. Address: Eico Electronic Instru-
ment Co., Inc., 283 Malta St., Brooklyn, NY
11207.

EDMUND SCIENTIFIC CATALOG

The latest in items that conserve energy,
save money, plus things that are unusual or
just plain fun are crammed into Edmund
Scientific's Catalog No. 751. Over 300 new
products and a total of 4500 items are in-
cluded in the 164-page publication. Pro-
ducts include devices for reclaiming chim-
ney heat, brain-wave monitoring, metal de-
tection and Kirlian photography, as well as
Edmund’s well-known line of telescopes.
Address: Edmund Scientific Co., 555 Eds-
corp. Bldg., Barrington, NJ 08007.

SPRAGUE INTEGRATED CIRCUIT GUIDE

Sprague Electronic’s Semiconductor Divi-
sion has published a guide to its line of
“ion-implanted’” integrated circuits, de-
singed for application in the audio, radio,
and TV fields. IC’s are offered to implement
many functions — from chroma demod-
ulators and oscillators, TV sound systems,
to stereo decoders for FM receivers and
audio amplifiers and preamplifiers. In-
cludes ‘‘quick selector’” and cross-
reference tables. Address: Sprague Elec-
tric Co., 115 Northeast Cutoff, Worcester,
MA 01606.

SWITCHCRAFT SHORT-FORM CATALOG

Switchcraft, Inc. announces the publica-
tion of its 1974/75 Short-Form Catalog.
Contains more than 4000 product listings,
with a special alphabetical/numerical
index. The'42-page booklet provides pro-
duct data and prices of major Switchcraft
product lines, including telephone jacks,
plugs, switches, connectors, molded cable
assemblies, and audio accessories. Avail-
able from Switchcraft, Inc., 5555 No. Elston
Ave., Chicago, |l. 60630.

HEATH/SCHLUMBERGER INSTRUMENTS CATALOG

Test instruments for the advanced elec-
tronics experimenter, engineer, and scien-
tist are listed and fully described in the
latest Heath/Schiumberger catalog. Fea-
tured are such instruments as fre-
quency/events counters, oscilloscopes,
multimeters (both digital and analog),
signal generators, substitution boxes, etc.
Forthe engineering and science labs, there
are chart recorders and accessories, an
analog/digital designer breadboarding
system, plug-in circuit cards, and pH me-
ters. Address: Heath/Schiumberger Instru-
ments, Benton Harbor, Ml 49022,
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Hobby Scene

BEAT OSCILLATOR FOR CODE

Q. | have an excellent AM-FM-
Shortwave receiver that | would like
to use to help me learn Morse code.
How could | arrange a low-cost beat
oscillator to use with my set?
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A. The circuit shown here can be
added to your receiver either at the
antenna, the i-f strip, or the detector.
Adjust the 10,000-ohm potentiometer
for maximum output amplitude and

the 20,000-ohm potentiometer for the
desired level. The coil shown is for a
455-kHz i-f.

CDI INTERFERENCE

Q. | have installed a CDI system in
my 1967 VW Bug and have the typical
problem of ignition interference with
my AM radio (Sapphire V). I've
shielded all CDI leads, the ignition
coil, and installed ‘“Mag Wire.” The
noiseisthe distinct sound of the unit’s
multivibrator, which varies with en-
gine speed, and seems to come
through the speaker even when the
radio is off. Any suggestions?—R.
Schweder, La Habra, Cal.

A. CDi systems do not use variable-
frequency multivibrators, butrun at a
fixed frequency set by an RC combina-
tion. You must be hearing something
else. More likely the voltage regulator,
the generator, or theignition coilis the
trouble source. Add 0.5-uF feed-
through (coaxial) capacitors to the
armature and battery connectors on

the regulator, and attach the leads to
them. Connect a 5-ohm, 1-watt resis-
tor and a 0.002-uF capacitor in series
from the regulator’s field terminal to
ground. Generator leads to the reg-
ulator should be well shielded. If inter-
ference is still a problem, install a
0.5-uF bypass capacitor from the bat-
tery terminal of the ignition coil to
ground, and/or a 0.1-uF coaxial feed-
through capacitor to the coil’s battery
ferminal, attaching the battery lead to
the capacitor’s top post. That should
take care of any interference prob-
lems. It is not unusual for a solid-state
radio to produce audible interference
at the speaker when power is off, be-
cause a transistor junction can rectify
an r-f signal even when not supplied
with operating voltage.

ULTRASONIC INSECT REPELLER

Q. [/live in an area where the mos-
quitoes are ferocious. Could you
show me a simple circuit for an ul-
trasonic insect repeller. | have seen
them advertised and would like to
construct one. P.S. Where can | get a
1N3716 tunnel diode?—M. Rehorst,
Cudahy, Wis.

A. See "Electronic Pest Control,” a
construction project in POPULAR
ELECTRONICS July 1972. The tunnel
diode is listed in the Newark Elec-
tronics catalog. Nearest branch is at
3695 No. 126th Street, Brookfield,
Wis., 53005. (414) 781-2450. However,
a $25 minimum order must be sent.

SQUARE WAVES FROM SINE WAVES

Q. | have a decent solid-state sine-
wave generator that | use quite often.
Is there a simple circuit that | can use
with the generator to get clean
square waves? The circuit should be
small enough to mount within the
present case.

A. There are several approaches to
this problem. You can use a low-cost
TTL flip-flop (with a +5-volt supply)

driven from the sine-wave source. Al-
though the square waves will be clean,
they will be at half the dial frequency.