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LET US TAKE CARE OF YOUR TUNER PROBLEMS.

PTS will repair any tuner—no matter how old or new—black & whtte or color—transistor or tubes—varactor or
electronically tuned—UHF. 8 hour service is a must!

...THIS IS THE SERVICE WE OFFER:

1. Fastest Service—8 hour—in and out the same day. Overnight transit to one of our strategically located
plants.
2. Best Quality—Your customers are satisfied and you are not bothered with returning tuners for rework.

3. PTS uses only ORIGINAL PARTS! No homemade or make-do. inferior merchandise (this is why we charge for
major parts!). You get your tuner back in ORIGINAL EQUIPMENT condition.

4. PTS is recommended by more TV Manufacturers than any other tuner company.
5. PTS is overhauling more tuners than all other tuner services combined.

VHF. UHF $}(7) gg
uv-COMB
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We offer you finer, faster.

Over 4000 exact tuner replace-
ments available for $14.95 up

?@\ (new or rebuilt).
ELECTRONICS, INC....

..Number ONE and still trying harder!

(Not a Franchise Company)
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Jim is one of the busiest antenna installers in Pennsylvania.

He does work for 17 major appliance dealers. But the bulk

ot his antenna sales come from his own advertising. yellow page

listings and word-of-mouth recommendations from JERROLD

RalStivelieuSIo TS, a GENERAL INSTRUMENT company
Jim doesn't try to be the cheapest — only the best.

He stresses quality of workmanship plus quality of materials.

With this philosophy and a lot of hard work, Action Sales has doubled

sales volume each of the four years since Jim started the business.

"My reputation means everything to me,” says Jim. “That's why
I'm so delighted with the performance and durability of the Jerrold
Super VU-Finder line. My customers aren’'t much interested in

the technical specifications. But, they do want excellent color
quality without interference and no problems from their antenna.
And that's what Super VU-Finder delivers."

For more information on the Super VU-Finder line,
contact your local Jerrold Distrubutor or . . .

JERROLD ELECTRONICS CORPORATION
Distributor Sales Division

P.O. Box 350

200 Witmer Road, Horsham, Pa. 19044
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ACTION SALES 7 y
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Our **U’* and yovu.

Every Shure phono cartridge comes equipped with its own “U” Factor. The
“U” stands for uniformity in rigid production standards . . . tough quality
control . . . and satisfying listening pleasure. By maintaining these high
standards in every phase of engineering, production, and inspection, Shure
provides a better cartridge . . . over, and over, and over. And, with routine
maintenance, your Shure cartridge will continue to perform at the published
specifications. You may not see the U Factor, but you’ll aiways hear it.

Shure Brothers Inc. i ®
222 Hartrey Ave., Evanston, IL 60204 H —HQE

in Canada: A. C. Simmonds & Sons Limited S U
Manuftacturers of high fidelity components, microphones, sound systems and related circuitry.

Circle 3 on readér service card



More than 65 years of electronics publishing
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cB Equipment Roundup
What's new—What's happening in CB gear.
by Herb Friedman

New CB Rules Proposal

The new rules could have a far reaching effect
on the future of CB radio. Read the proposals
and an expert’s opinion of the effects.

by Jack Helmi

Installing CB Antennas

More and more people are using CB radio in
their recreational vehicles. But installation can
be tricky. See how to do it right. by Karl Kopetzky
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Build A Brainwave Monitor
Here’s an Alpha detector that is both inexpensive
and effective. by Mark Ehren

Three Unique Digital Clocks

Numitrons, LED’'s for your desk and 3%-inch
high digits in a “different” wall clock.

by Charles Caringella & Mike Robbins

40 COSMOS IC Projects

The concluding part of this series describes
more COSMOS IC projects you'll want to build.
by R. M. Marston

26

Equipment Report
Schober TR-3 power amplifier.

4 Looking Ahead
Tomorrow’s news today. by David Lachenbruch
28 Appliance Clinic
Inside the electric coffeepot. by Jack Darr
59 State Of Solid-State
New series of articles to keep you up to date
on the very latest developments in the field
of solid-state electronics. by Karl Savon
62 Technical Topics
R-E’s Technical Editor reports on new circuits
of interest to our readers. by Robert F. Scott
68 R-E’s Transistor Replacement Directory
Another group of transistors and their replace-
ments. compiled by Elizabeth & Robert F. Scott
25 Equipment Report
Leader LCG-391 color-bar pattern generator.
71 Step By Step TV Troubleshooters Guide
Good luminance, no color. by Stan Prentiss
78 Service Clinic
Part lI: How to fix the orphan amplifier.
by Jack Darr
78 Reader Questions
R-E’s service editor solves reader problems.
108 Advertising Index 88 New Literature
97 Books 86 New Products
90 Circuits 91 Next Month
16 Letters 111  Reader Service Card
6 New & Timely 49 Service Questions

As a service to rudon. Rldlo-Eloclronlcs publllhu available plans
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or information relating to nowswom\y products, loclmlquu and scientific and

ON THE COVER

Easy-to-build unit lets you explore this
exciting field. Perhaps you can tune up
your brain and increase your capabllities.

. s8@ page 33

GIANT WALL CLOCK is one of three unique
digital clocks that you can build. The story
starts on page 43.
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looking ahead

="
Videodisc treaty
=== ~~=1

Prospects for compatibility
among videodisc playback
systems have improved as the
result of an agreement of the
two leading proponents of
laser-optical readout to bring
their systems into compati-
bility. The Netherlands-based

| worldwide electronics firm N.

V. Philips and the American
show-business giant MCA Inc.,
have signed a pact to assure
interchangeability of discs be-
tween the VLP and Disco-
Vision systems. Both tech-
niques use transparent discs
backed by a layer of reflec-
tive material. Philips has
agreed to discard its rigid
disc and adopt the thin, flex-
ible record developed by
MCA.

The agreement also should
mean a large amount of re-
corded video programming
will be available for the com-
bined optical system from the
outset. One of the prizes in
MCA-Philips treaty is MCA’s
huge library of program ma-
terial—said to number up to
11,000 selections, most of
them originally theatrical films
owned by MCA’s subsidiary
Universal Pictures. At press
time, Philips and MCA were
deeply involved in negotia-
tions with proprietors of a
third optical system—the
French electronics firm Thom-
son-CSF—to bring it into the
agreement. This may pose a
more difficult problem, since
Thomson’s system uses a
transparent disc without the
reflective backing (the laser
beam “‘stylus” shines through
the record to a photosensitive
pickup on the other side, in-
stead of being reflected as in
the Philips-MCA system). In
the U.S., Zenith has been de-
veloping a videodisc system
using the Thomson-CSF prin-
ciples and has also been in-
volved in the standardization
talks.

But even a tripartite agree-
ment wouldn’t assure compat-
ibitity among videodisc sys-
tems. RCA is going ahead
with its capacitance disc sys-

tem, which it says is simpler
and less expensive than the
optical approach, and a joint
subsidiary of Germany's Tele-
funken and Britain’s Decca
says it still plans to market its
mechanical disc system in
Europe during 1975. Unlike
the other systems, the TeD
mechanical system doesn’t
have LP capability—its eight-
inch discs have 10 minutes
playing time.

The merger of the optical
systems will mean another
delay in bringing them to
market. Philips and MCA had
both been promising produc-
tion in late 1975, marketing
in early 1976. With the mod-
ification of the systems, these
plans could be stretched out
another year. RCA hopes that
this will give it a one-year lead
on the American market, for it
still plans to start production
toward the end of 1975. How-
ever, all plans could change
on a moment’s notice, as they
have for the last five years in
the home videoplayer field.

-
Picture IC
= ————____ |

A TV display panel com-
posed of one giant integrated
circuit is under development
by Westinghouse Research
Laboratories. The panel is
made of glass covered by a
phosphor layer and a layer of
thin-film transistor circuits.
The phosphor glows when ac-
tivated by pinpoint subcir-
cuits. Westinghouse has built
a prototype six inches square,
with 240 rows and columns,
giving 20 lines per inch reso-
lution—and containing the
equivalent of 36,000 compon-
ents. Thin-film circuits, ac-
cording to Westinghouse sci-
entists, constitute a major ad-
vance toward flat television
screens, since they permit for
the first time, an infinitely vari-
able grey or color scale
achieved by varying the bright-
ness of each picture element,
as well as independent opera-
tion of each picture element
without activating other ele-
ments in the same row or
column.

Much work remains to be
done before a panel can be
developed with the high reso-
lution and color required for
television, but thin-film alpha-
numeric displays may be
available as soon as 1976,
Westinghouse predicts. The
company is now developing
a simplified, inexpensive
method of depositing thin-film
circuits by evaporation.

e
Philco changes hands
s

The Philco brand name for
television and stereo has been
sold by the Ford Motor Com-
pany to GTE Sylvania, which
will manufacture and sell
Philco sets after April 30. Be-
fore that, Sylvania will distrib-
ute sets made in the current
Philco plants. The agreement
applies only to the U.S. and
Canada and doesn’t affect
Philco brand products in other
countries, or Philco’s appli-
ances and car radios in this
country. Ford bought Phiico
about 13 years ago.

Philco became the fifth tele-
vision brand to change hands
or be discontinued during
1974. Packard Bell television
was dropped by its parent
company Teledyne Corpora-
tion and its inventory liqui-
dated, although it is probable
the name will be revived by
another firm. Motorola’s tele-
vision business was sold to
Matsushita Electric Industrial
Co. of Japan and the brand
name changed to Quasar. Ad-
miral Corporation was sold to
Rockwell International. Mag-
navox Company was pur-
chased by North American
Philips Company.

Most of the maneuvering
was the direct result of cha-
otic conditions within the tele-
vision industry, caught in a
cost-price squeeze of infla-
tion and recession. The indus-
try’s changeover to solid-state
sets and the need to keep up
technologically with leaders
Zenith and RCA made it im-
possible for some firms to
compete profitably. More
mergers and sales may be in
store in 1975.

Teletrack

The state of Connecticut
has no racetracks, but will
soon inaugurate state-oper-
ated off-track betting. So it's
planning to bring horse racing
into the state—via closed-
circuit TV. The six biggest
betting parlors will be desig-
nated as “Teletrack’ centers
and will be decked out to re-
semble racetrack clubhouses.
Races from five New York
state tracks will be piped in,
the action shown on large
color screens.

TV in circles

The FCC soon will be tak-
ing a good hard look at the
desirability of circular polar-
ization of television transmis-
sion. Experiments by ABC in
Chicago have shown some
generally favorable results.
The most important may be a
“significant decrease in ob-
servable ghosting.” The tests
also showed that less receiver
input voltage appeared to be
necessary for a given quality
of picture using circular polar-
ization as opposed to con-
ventional horizontal polariza-
tion. Further studies and tests
are planned, including various
combinations of circular, hori-
zontal and vertical transmit-
ting and receiving antennas.

How long?
o ——————— |

The average color televi-
sion set purchased new lasts
12 years, the average mono-
chrome set 11 years. These
“life expectancy” figures, de-
veloped by the Agriculture
Department on the basis of
Census statistics, indicate
how long households keep
sets, on the average—not how
long they could have been
made to last. They also show
a black-and-white set pur-
chased used lasts five years.
by DAVID LACHENBRUCH

CONTRIBUTING EDITOR




No other

10 MHz
oscilloscope
gives you all

this for $545

a2

The TELEQUIPMENT D61
is a low priced 10 MHz dual
trace oscilloscope with sweep
rates up to 100 ns/div. ltis ideally
suited for students, technicians,
and hobbyists.

Operating Ease. Front
panel controls are engineered
for instant recognition. Line or

L

focus

intensity

TELEGQUIPMENT

@
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Oscilioscope D61 o |
i
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time /division

— probe test e

frame displays are selected
automatically in the TV trigger
position. And, chopped or
alternate modes are deter-
mined automatically to
optimize display clarity.

Bright, stable viewing.
Stable waveforms, displayed on
an 8 x 10 cm crt, are easy to
view, even under unfavorable
ambient light conditions. Two
identical input channels sim-
plify generation of X-Y displays.
This is particularly useful in
analysis of vector patterns.

Application versatility.
Because of its X-Y capability,
the D61 simplifies alignment
and troubleshooting of color
television sets. lts performance
equals or exceeds the require-
ments for servicing audio
equipment, pocket calculators,
public safety control, alarm,
and communications systems,
microwave ovens, digital clocks,
and similar consumer elec-
tronic products.

Compact, portable. Fully
transistorized, and weighing
only 15 pounds, the D61 occu-
pies only 6.3 inches of bench
width. It's easy to transport and
use in confined working areas.

Chanrel 1 = 2 1800300 Channel 2 Tektronix reliability.
] [w] 100
0 0% -:3\50 TELEQUIPMENT products
2> 20,508 = oy st carry the well-known Tektronix

trig level
(pull - auto)

warranty and are marketed
and supported by the
Tektronix organization.

: k- Automatic triggering.
/§ ext ch'l ch2 I Tv F!-ame- -
e [so]  wozems 1+ | s and line triggering.
e | W i Dual-trace, X-Y
and vector modes.

-
Send me the D61 Spec Sheet and Telequipment -
catalog. 2
|:| Have your field engineer call to arrange a
demonstration.
Tektronix, Inc.. P.O. Box 500, Beaverion, Oregon 97077

. Name - =
Title _ Telephone No. .
Company =
Address _ =000
City ______state zZip _

TEKTRONIDCG
- committed to
technical excelienca
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new & timely

New lightweight laser
guides aircraft to targets

A versatile hand-held laser that can
be used equally well to point out enemy
targets or to guide aircraft to the forces
using the laser is being developed by
Hughes Aircraft for the United States
Army. Looking vaguely like a stocky,
short-barreled rifle, it is called the
AN/PAQ-1 Light Weight Laser Desig-
nator.

A detachment cut off from its base,
or isolated in enemy terrain, can simply

direct their laser *“fire” toward any
friendly aircraft equipped with the
special laser sensors to detect the

beam. Since the laser beam is invisible
—except to such sensors—there is
little chance of laser detection.

If the forces using the laser can
illuminate a surface within the enemy
target area, the aircraft’'s sensors can

LWLD now being constructed for the US Army.

detect this spot of light and home in on
it bringing their weapons to bear where
they will be most effective.

The designator is made up of three
modules, a battery compartment in the
stock, with 22 cells resembling flashlight
batteries, a power supply, and the laser
transmitter, which resembles the bar-
rel of the *‘gun.” More than 90 per cent
of the device's active electronics are
mounted in the power supply on a 4 x 5-
inch circuit card, which contains the
equivalent of 10,000 transistors etched
into the circuitry.

Ten thousand TV fires a year,
says Federal safety commission

More than 10,000 television fires may
erupt annually in the United States, esti-
mates the US Consumer Products
Safety Commission. Some of these re-
sult in serious injuries and death.

Electric shock is another cause of
casualties. (Most of the latter are due
to courageous but uninformed TV users.)

The USCPSC quotes three type
situations:

James North saw his portable TV
start smoking, and pulled the plug. He
immediately called the fire department,
which was able to put out the fire be-
fore it spread to other materials in the
room.

Bill Edge kept his TV against the
wall in a corner next to the radiator.
He piled newspapers on the cabinet.
Some of them covered the air vents in
the back. One night the set overheated
and burst into flames, destroying every-
thing in the room before the fire could
be put under control.

Gail White reached into the back of
the set to touch what she thought was
a malfunctioning tube. Contacting high
voltage, she drew her arm back fast
enough to cause a painful injury to her
elbow.

These are the commonest hazards. A
close fourth is spilling liquids into the
cabinet. The Commission urges tech-
nicians to instruct TV owners in a few
important safety rules whenever possible:

1. Follow all operating instructions
and safety precautions furnished with
the TV.

2. Warn chidren never to drop or push
objects into the TV cabinet; they could
get dangerous shocks.

3. Make sure the ventilation openings
are not covered with cloths or papers,
and that the TV is placed clear of walls
or other ventilation-limiting surfaces.

4. Be careful to see that drinks or
other containers of liquids are not
placed on the TV; they can spill and
cause a short-circuit that can create a
fire or shock hazard.

5. Never expose the set to rain or
water. Excessive moisture—even leaving
the TV on an outside porch—may cause
shorts and resultant fire or shock haz-
ards.

New static computer memory
is marvel of dense packing

A static memory has the great ad-
vantage that it retains information read
into it indefinitely, without the need for
refreshing. But it has the disadvantage
of a far lower packing density than
dynamic memories, which however must
be refreshed constantly.

Siemens Research Labs has now pro-
duced a static MOS memory of 4 kilo-
bits on an area of 14.7 mm2. The mem-
ory is an integrated circuit in aluminum
gate epitaxial semiconductor film-on-

(continued on page 12)




Avoid serious trouble in color TV sets
by using the right replacement capacitor!

This capacitoris GREAT for
90 % of your film capacitor
replacements. But . . . it's NOT
designed for certain

critical applications. .'

The next time you replace a dipped tubular in one
of the newer color TV sets, don't automatically
assume you're replacing an ordinary every-day
film or paper capacitor. If it happens to be a deflec-
tion capacitor used for commutating or S-shaping,
you need a polypropylene or polycarbonate film
replacement with (1) high a-c current-carrying ca-
pability; (2) close capacitance tolerance; (3) good
capacitance stability. The standard replacement

These capacitors
are a MUST for critical
commutating and S-shaping
applications.

capacitors used in the industry, even our superior
Type PS dipped tubulars, just won't do the job . . .
and they could cause the set to become inoper-
ative again.

Play it safe . . . dipped tubulars may look alike
on the surface, but there can be a big difference in
the film dielectric. Keep a supply of Sprague Type
PP and PM capacitors on hand for those critical
situations where ordinary replacements won't work.

——y,

 SPRAGUE i roimerneveris CAPACITORS

~ WF@WC  Cap.Tol. “Dak ~ Cat.No.
175 @100 +5% 900 x 1,000 PMIML75
15 @150 +5% 800x 937 PMIS-M1.5
01 @400 +5% 400% 750 PP4-S10
015 @ 400 +5% 450 750 PP4-S15
033 @ 400 5% 500x 750 PP4.S33S
06 @400 5% 800 x 1.250 PP4-S60S
g1 400 +2% 600 x 1,300 PP4.S81S
2 @400 5% 700 x 1.700 PP4.P20
0018 @ 600 +5% 400 % 750 PP6.D18S
0022 @ 600 5% 400x 750 PP6.D225

For cross-reference information on close-tolerance polypropylene and
polycarbonate film capacitors, showing original part numbers with
correct Sprague replacements, ask your Sprague distributor for Cross-
Reference Guide C-873, or write to: Sprague Products Company,
509 Mcrshcll Sfreef Norfh Adcms, Mcss 01247

THE BROAD-LINE PRODUCER OF ELECTRONIC PARTS

uF @ WVDC Cap Tol. D.xL. Cat. No.
.0039 @ 600 :5% .400 x .800 PP6-D39S
01 @600 +5% .500 x 1.250 PP6-S10S
.066 @ 600 +5% .800 x 1.250 PP6-S66S
075 @600 +5% 750 x 1.250 PPS-S758
.022 @ 800 +3% 600 x1.300 PP8-522S
.047 @ 800 +5% 700 x 1.250 PP8-347S
.051 @ 800 +5% .800 x 1.250 PP8-S51S
.0018 @ 1600 +5% .500 x 1.300 PP16-D18
002 @ 1600 +5% .500 x 1.300 PP16-D20
.0033 @ 1600 +5% .550 x 1.300 PP16-D33
0039 @ 1600 +5% 600x1.300 PP16-D39

&s.atl1aml

SPRAGUE

-
THE MARK OF RELIABILITY
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Prepare for a high-paying career in
Complete Communications

Including CB design, installation
and maintenance...in actual practice

/ 'ﬁ'
/4 A
)
The field of communications is bursting out
all over. In Citizens Band alone, estimates
predict a growth in equipment sales from
$514 million in 1973 to $1.2 billion dollars in
1982! That means a lot of openings in service
and maintenance jobs. NRI can train you at
home to fill one of those openings. .. including
your FCC license and solid-state 2-way radio
service.

NRI’s Complete Communications Course
will qualify you for a First Class Commercial
License or you get your money back! It covers
AM and FM Transmission Systems, Tele-
type, Radar Principles, Marine Electronics,
Mobile Communications, and Aircraft
Electronics.

You will learn to service and/or adjust CB
equipment . . . using your own 23-channel
Johnson Transceiver and AC power supply
for hands-on experience as well as your own
personal use.

With NRDI’s training program, you can
learn this important skill easily, at home in

ey

w2

Get 2-way radio training with this solid-state
23-channel transceiver and power supply!

Your CB training

will be up-to-the-
minute when you experiment with this solid-state
transceiver unit. Mount it in your car or use it
with your AC power as a base station. You get
“hands-on” experience that puts your course theory
into practice the practical way.

your spare time. You get 8 training kits, in-
cluding your own 3%z digit digital multimeter
for digital experiments and precise measure-
ments. You’ll learn from bite-size lessons,
progressing at your
own speed to your FCC
license and then into the
communications field of
your choice.

T



Only NRI offers five choices
in TV/Audio Servicing

NRI can train you at
home to service and
repair commercially-
built color and black-
white TV, hi-fi equip-
e ment, AM-FM radios
and sound systems.
You can choose from 5
courses, starting with a basic servicing course
with 65 lessons...up to a Master Color TV
course, complete with 25” diagonal solid state
color TV in handsome woodgrain cabinet. All
courses are available with low down payments
and convenient monthly payments to fit your
budget. And all courses provide professional
equipment along with NRI-designed kits for
hands-on training. With the Master Course, for
instance, you receive your own 5” wide band,
solid-state triggered sweep oscilloscope, TV pat-
tern generator, 314 digit digital multimeter, and
a high quality NRI 25” diagonal solid state tele-
vision receiver expressly designed for color TV
training

YOU PAY LESS WITH NRI TRAINING
AND YOU GET MORE FOR YOUR MONEY

NRI empleys no salesmen, pays no commissions.
We pass the savings on to you in reduced tuition
costs and extras in the way of professional equip-
ment, testing instruments, etc. You can pay more,
but you ean’t get better training.

Step into the digital age
with NRI's Complete Computer
Electronics Course

Digital electronics is
the career area of the
future...and the best
way to learn it is with
NRI’s Complete Com-
puter Electronics
Course. You can be-
come a computer or
digital technician

. with NRI’s unique
and fascinating home training . . . while you
build and use a real digital computer in your
home ! This is no beginner’s “logic trainer”. It’s
a complete programmable digital computer. And
it’s just one of ten kits you receive, including a
professional digital multimeter for experiments
and precise measurement. It’s the quickest and
best way to learn digital logic, and computer
operation.

NEARLY ONE MILLION STUDENTS IN 60 YEARS
HAVE LEARNED AT HOME THE NRI WAY . ..

Mail the insert card and discover for yourself
why NRI is the recognized leader in home study
training. No salesman will call. Do it today and
get started on that new career.

APPROVED UNDER GI BILL
For the career minded, we are approved for vet-
erans benefits. Check box on card for details.

MAIL THE INSERT CARD FOR
YOUR FREE NRI CATALOG
No salesman will call E =

NR' NR! SCHOOLS
i

oy o

e
™
ELECTRONCS,

McGraw-Hill Continuing Education Center-
3939 Wisconsin Avenue,
Washington, D.C. 20016
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new E I me yl('unlmlu'«l from page 6)

insulator (ESFI) technology.

The new memory was made possible
by replacing two of the transistors in
an original 5-transistor memory cell
with resistors. A diode was then used
to replace one of the three remaining

THE 4-KILOBIT ESFI MOS MEMORY. The
size of the integrated circuit (actually about
1% x 1% Inches) has been exaggerated by
placing the young lady (using one of the

earliest digital
transistors, making an already small
5-transistor unit into a two-transistor,
two-resistor, diode cell. Size is 2.4 um’.

These memory cells have been inte-
grated in a configuration of 4096 bits.
The chip area is 14.7 mm’. The actual
memory matrix, word and bit line de-
coders and the readout circuit are ac-
commodated in a space of 4.2 x 3.5 mm.
Access time is about 120 nanoseconds
and cycle time 170 ns. Power dissipa-
tion is 100 mW.

Delaware Valley technicians
elect Tri-State Council

Joseph Papovich of Westville, NJ
(member AETA of NJ) was installed as
president of the Tri-State Council of
TV Service Associations of Delaware,
New Jersey and Pennsylvania, at the
17th annual Telerama Convention in
Atlantic City.

Other officers installed were Martin
Coggan, Bala Cynwyd, PA (member
Delaware Valley TSA) vice president;
Stuart Little, Willingboro, NJ (member
AETA) recording secretary; Frank Picco-
lella, Trenton, NJ (member RSA, Tren-
ton) corresponding secretary; Peter
Rapagnani, Chester, PA (member TSDA
of Delaware County, PA) treasurer, and

computers) far behind it. |

Arnold Zenker, Broomall, PA (member | | thought | knew, but really didn't!

TSDA of Delaware State} Sergeant-at-
Arms.

Tri-State Council represents elec-
tronic service technicians over the en-
tire Delaware Valley area, and is a co-
ordinating council for five electronic
service associations: TSDA of the State
of Delaware; AETA of New Jersey, RSA
of Trenton, NJ;: TSDA of Delaware Co.,
PA, and TSA of Delaware Valley.

Fifth 1974 Gernsbach Award
Won by Bruce A. Long
Bruce A. Long, of Rio Grande, NJ, is
the fifth 1974 winner of the Hugo Gerns-
bach Scholarship Award—a $125 grant
given each year to an outstanding stu-
dent in each of eight leading home-study
schools of electronics. Mr. Long writes:
‘Upon graduating from high school, |
attended an electronics trade school.

| was fascinated with electricity (my |

father had been an electrician) and
wanted to learn something that would
last a lifetime.

After completing the course, | got a
job as master console operator at a TV

station, but lost it because | couldn’t |

pass the FCC 1st and 2nd Class license
tests, which would have allowed me to
move into an open job on the trans-
mitter crew.

Bruce A. Long

Then t went to work for a computer
manufacturer, teaching others elec-
tronics and the repair of computers. |
left, feeling frustrated with myself for
not having enough education and having
the feeling that | was just a small tooth
on a giant gear. Two jobs later (repair-
ing electronic machine controls) | still
had the same feeling that 1 was never
going to get anywhere unless | got more
education.

| looked into three or four corre-
spondence schools; ICS seemed to have
the type of course | was looking for.
Enrolling, | worked during the day and
studied at night. ICS taught me things

| took the FCC phone test and passed
the first time (after failing six times
over the past seven years!) | kept on
studying and reading my instructor's
notes and comments, and now believing
his words of encouragement. Shortly af-
terward | passed the 1st Class Phone
with radar endorsement, and with no
trouble.

| am now working as staff engineer
at WCMC-AM-FM-TV in Wildwood, NJ
(the station where | worked as console
operator seven years ago). | am re-
sponsible for the operation of the com-
plete network-affiliated television sta-
tion, an AM and an FM station, while on
duty.

If it weren't for ICS | would still be
confused and frustrated.”

William Alfring is runner-up
in scholarship award contest

A second prize in the contest goes to
William Alfring, of Anderson, California.
It is an RCA WV-529-A VOM, contrib-
uted by RCA for the runner-up in each
of the 1974 contests.

Bill Alfring was previously a police-
man in Los Angeles. Fed up with the
environment, he moved to Northern Cali-
fornia and got a job as a car salesman.
Looking for something better, he en-
rolled in the ICS TV Servicing Techni-
cian program and studied whenever he
had any free time. Even before he had
completed the course he was trouble-
shooting TV receivers, had put up his
own building, obtained RCA, Zenith, and
Sony franchises, and an authorized serv-
ice dealership from Motorola. He now
conducts his business as Shasta TV
Sales and Service in Anderson, Cali-
fornia.

Benjamin Bauer, CBS Labs
gets fourth patent on SQ

Ben Bauer, long known for his con-
tributions to acoustics and audio, and
Vice President for Acoustics and Mag-
netics of CBS Laboratories, has been
awarded Patent No. 3,835,255 for his
invention of an SQ matrix decoder for
Quadraphonic disc records. He has al-
ready received patents on the SQ en-
coder, the SQ logic and the SQ disc.
This latest patent covers the matrix
portion of the SQ system. (SQ is a trade-
mark of CBS.)

The numerous other contributions
that Ben Bauer has made to theo-
retical and applied acoustics include
the invention of the phase-shift type
cardioid microphone—now universally
used—and several innovations in trans-
ducer design, including a 1-gram mov-

(continued on page 14)




Now you don’t have to turn down jobs

just because the sets
were made in the Far East.

Y our Sylvania Distributor has
solved one of your biggest problems
in semiconductor replacements for
imported equipment.

Until now, unless your shop was
around the corner from an import
warchouse, you probably had a tough
problem. Especially for those non-
repairable modules.

But not anymore.

Sylvania’s new ECG™ 1000 serics
gives you over 140 new integrated
circuits and modules for imported sets
right on your distributor’s shelves.

And, thanks to our newest inter-
changeability guide (ECG 212E-4),
those 140 parts add up to a lot more

sve
feai1o12

GTE Sylvania, Electronic Components Group.
100 First Avenue, Waltham, MA. 02154

when it comes to the number of types
they’ll replace.

That means you don’t have to watch
a profitable repair job walk out the door
Jjust because getting the parts could
make it unprofitable.

It also means that you’ve got one-
stop shopping for all of your repair
jobs, foreign or domestic.

Whether you need semiconductors,
picture tubes or receiving tubes, you’ll
find them all at one electronic
supermarket.

Y our Sylvania Distributor.

SYLVANIA

-
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DELUXE DIGITAL COLOR
CONVERGENCE GENERATOR

NOW AT A PRICE EVERYONE
CAN AFFORD

ROCK SOLID PATTERNS

ALL IC COUNTDOWN CIRCUITS
QUARTZ CRYSTAL OSCILLATORS
2 FULL YEARS' WARRANTY

MODEL $7Q95
SG'ZOO r?g.?ﬂﬂ.%

10 Patterns: Full & Gated Rainbow, 4
Crosshatch, 4 Dot,Die Casted %" Alu-
minum Case.

MODEL
SG-150

$5995

reg. $74.95

10 Patterns: B&W Bars, White Field, 4
Crosshatch, 4 Dot.

MODEL
SG-100

ONLY

54795

reg. $59.95

ALY

Elenco Electronics Inc.
FULCIBOR CROSSHATON Gt i a

®
! :m’.
N e

2 Patterns: 20 x 16 Crosshatch, 320
Dots, weight only 17 oz.

SPECIAL PRICE LIMITED TIME ONLY

FULL 15 DAYS MONEY
BACK GUARANTEE

ELENCO ELECTRONICS INC.
8744 W. North Ter., Niles, lIl. 60648
312-692-6974 MODEL SG-__
[J My check or money order enclosed.
[J COD—Add $2.50 mailing & handling.

NAME

ADDRESS

cYy STATE F
DISTRIBUTORS' INQUIRIES INVITED

t i
n ew E I me lycontinued from page 12)
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Circle 5 on reader service card

ing-magnet, precursor of the modern
high fidelity reproducer, as well as
methods and apparatus for measuring
sound and vibration.

Greatest electronic organ
installed in Carnegie Hall

A new electronic organ in Carnegie
Hall has an output of 5,000 watts, uses
18 speakers in the main array, has 49
amplifiers and is the first electronic
organ ever built with five manuals
(swell, bombarde, solo, great and choir).
The frequency range (modest as com-
pared to some pipe organs) is 16 to
20,000 cycles per second.

The electronic organ was the result
of a decision a few years ago to have
a new pipe organ in Carnegie Hall. (An
older one, never too satisfactory, had
deteriorated and been removed.) But it
was found that the architectural modi-
fications required to install the pipes
of a satisfactory organ might affect the
acoustics of the Hall. It was also noted
that a pipe organ might not stand up
well in New York's atmosphere, which
is harmful to leather, wood and metal.

Among others, the Rodgers Organ
Co. of Hilisboro, Oregon, was consulted
in the design of a new organ. Becoming
much interested in the project, the com-

pany agreed to build an instrument and
install it in the Hall on a permanent-
loan basis.

The 18 speakers are hung in a line
over the stage, with the stage itself act-
ing as a reverberation chamber, accord-
ing to the Hall's acoustician. In this it
follows the technique of the older pipe
organ—in which all the sound comes
from one area—rather than the distri-
buted-sound approach of many elec-
tronic sound systems for concert halls.
But the organ has features that only
an electronic instrument can. It has a
computer with memory chords, can be
programmed in advance, has electronic
echo effects and delayed timing, as
well as a number of electronic features |
still to be worked out completely.

Multiplex FM stereo pioneer dies

Murray G. Crosby, pioneer in FM and
phase modulation and in stereo broad-
casting, died June 8, 1974, at the age
of 70.

An inventor and consultant in recent
years, Mr. Crosby held more than 200
patents, the last of which was issued
to him the day before his death. it de-
scribed a subaudible system for the
statistical verification of radio and tele-
vision commercials.

THE ONLY STORAGE BATTERY MUSEUM in the world, according to its sponsors, is this
one in Hagen, Westphalia (West Germany). Started on a small scale in 1898, it has now
expanded to fill a large building formerly used as a street-car barn. The cell to the left in
the foreground dates back to 1888; the one on the right is a modern (1972) product.




MARK TEN B,
THE GAS SAVING, PLUG SAVING,
TUNE-UP SAVING, ELECTRONIC
IGNITION FROM DELTA.

NOW AS LOW AS $4995.

Years of testing
and use by race
car drivers in all
categories have
p-oven Delta’s
Mark Ten B the
mrost advanced
icnition system
on the market today.

Prove it to yourself. Give you car vroooom!
With a Mark Ten B Capacitive Discharge igni-
tion System under the hood of your car great
trings will happen...like reducing costly
tune-ups by as much as 75%. Further, you get
better all-weather starts, quicker acceleration
and better mileage.

Many operational probiems caused by
emission control devices, poor manifoiding or
improper fuel mixtures disappear. Delta's
Mark Ten B even improves the performance
of brand-new factory installed electronijc
ignitions (Chrysler and Ford). Factory systems
mzrely eliminate points and condenser, but
the Delta Mark Ten B combines the advan-
tages of capacitive discharge with solid state

[J Please send me free literature.
Enclosed is $ ] Ship ppd.
bled @ $64.95 ppd. _
dard Mark Ten assembled, @ $49.95 ppd. _

- Pos. Ground Neg. Ground
(12 Volt Positive or Negative Ground Only)

Car Year Make

Name
Address
City/State

[J Ship C.0.D. Please send:
Mark Ten B Kit @ $49.95 ppd. (12 volt negative ground only)
6 Volt: Neg. Ground Only

Standard Mark Ten Deltakit* @ $34.95 ppd.

Dept. RE

electronics to

give real per-

4 | formance and

¢ increased

’ energy.

Are you a do-

it-yourselfer?

& Build your own

Mark Ten B...it's

availasle in low-cost

kit form. Or, if you prefer,

get the complete ready-to-install

unit. Either way, ycu can install it

yourself in minutes with no rewiring, even
over Chrysler and Ford systems.

Mail the coupon today and discover how to
enjoy happy motoring with Detta’s Mark Ten
B. The do-it-yourselfer's dream that really
pays off.

DELTA PRODUCTS, INC.

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

Zip

Circle 14 on reader service card

Mark Ten B assem-
Stan-
12 Volt: Specify

-
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TO MIX 4 TRACKS (INPUTS) DOWN TO TWO (STEREOQ) OUTPUTS. FOR EACH INPUT THERE
MUST BE A VOLUME CONTROL, PLUS THE ABILITY TO SELECT EITHER LEFT OR RIGHT
OUTPUT, PLUS THE ABILITY TO BLEND OR DISTRIBUTE THE SIGNAL TO B0OTH L AND R

OUTPUTS. RESISTORS NECESSARY FOR ISOLATION OF CONTROLS CAUSE TOO MUCH
1 Fs SIGNAL LOSS ..

1 2 3 4
INPUTS
PRl
VOLUME
AUDIO MIXER
A number of people are now using 4- ?_VEVL‘:.CSRT%ZEHI}ECT

track tape decks (such as the Teac 3340 OUTPUT

or the Dokorder 7140) to make 4-track

recordings which then need to be mixed

for re-recording on a stereo deck. These _l_ -

4-track tape decks allow you to record E j é 7:11—-

for instruments or parts, one on each
track, and then balance and mix them
into two (stereo) tracks. This requires
a mixer circuit of some kind. ! have made
one using resistors for isolation of the
controls, but there is too much signal
loss. | would very much like to have (and
| am sure other readers would) a diagram
of a suitable circuit using transistors. [t
would be nice if someone would like to
provide a kit or at least a PC board for
this purpose too.

The mixer circuit should do the fol-
lowing things: TO BLEND (DISTRIBUTE)

— Provide for four inputs and two out- L'\:ECT?N“Q'ENNGLSIQE'T“':hD
puts. Inputs will be from tape deck.
. b ks RIGHT OQUTPUTS
Outputs will be to stereo ampliflier

monitor inputs (100K or 200K in d) (b
my case).

(continued on page 22) LEFT OUT RIGHT OUT

OUT THOSE “TOUGH DOG” TIME
—/522* CONSUMING AM-FM STEREOS

BEFORE THEY EAT UP ALL YOUR PROFITS.

WITH THE ONLY COMPLETE AM-FM STEREO
ANALYZER ON THE MARKET TODAY.. WITH ALL
SIGNALS AT BETTER THAN FCC SPECS

ALL 12 SIGNALS THAT YOU NEED TO WALK THE
TROUBLE OUT OF ANY AM, AM-FM, AUTO RADIO, OR
THE BIGGEST HI FI IN THE BUSINESS.

TAKES THE FEAR OUT OF STEREO SERVICING BY
ISOLATING PROBLEMS IN MINUTES WITH:

ALL IF SIGNALS
COMPEETE$M‘FM || INCLUDING SWEEP C?Z
RF SIGNAL AND MARKERS
]
v
ALL MULTIPLEX COMPLETE AUDIO
STEREO SIGNALS P AMP SIGNALS —

MONITORED BY DUMMY LOADS AND 2 D’ARSONVAL METERS
FOR POWER OUTPUT AND TRUE SEPARATION TESTS.

SEE YOUR SENCORE FLPD DISTRIBUTOR FOR A 10 DAY FREE TRIAL.

A PROFIT MAKER WITH ONLY $495 3200 SENCORE DRIVE,
PATENT APPLIED FOR! S E N C O R Esnoux FALLS, SOUTH DAKOTA 57107

Circle 7 on reader service card
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DISPLAY: LED Matrix: 4x16 LED Matrix. 4 chan-
nels: with 16 divisions per channel useful for deter-
mining extensive time relationships.

TIME BASE: Range: from .5 u sec. to .2 sec.
Triggering: from channel one input signal; positive
or negative edge selection using SYNC switch; also
an automatic sweep for checking DC steady-state
signals.

Range Selection: using three controls-a poten-
tiometer for initial sweep rate and two switches for
X1000 and X20 selection.

*k OR, IF YOU REALLY WANT TO
SAVE, BUILD YOUR OWN
MS-416 FOR JUST $127.50

Warranty One year on parts and
labor on assembied units 90 days
on parts tor kils

Prices, spectfications and delivery
subject to change without notice.

“(reotive Electronits”

MODES: Normal: for most troubleshooting and
testing applications. Storage: on all 4 channels
stores the information in a 16x4 bit high speed RAM
and displays the signal continuously.

PULSE CATCHING: single-shot storage
capability: can catch and store a one-time occuring
pulse in the memory and display it for as long as
desired.

POWER: Battery: operation using rechargable
NiCads. AC: operation using an AC-(Adap-
ter/Charger) for use with normal 110 v.a.c.

PRICE: MS-416 (fully assembied) . 5 .$189.50
MS-416 (kit with easy-to-follow manual) ....$127.50

-
Enclosed is a Check for § H

or OBankAmericard ¥ '
or [IMaster Charge # _ H
Credit Card Expiration Date Kit 1
Include $3.00 for Postage and Handling [ Assembled .

1 MS-416 '
CIPiease send information an Entire MITS Line. H
NAME _ = '
ADDRESS _ i
cry — '
STATE&ZIP e -4
MITS / 6328 Linn, N.E.. Albuguerue. New Mesico 87108 505/265-7553 RE 175
b

s

Circle 12 on reader service card
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Read what the experts say about
Heathkit Digital-Design Color TV

PQ The picture on the
GR-2000 can only be
described as superb. The
Black (Negative) Matrix
CRT, the tuner and i-f strip,
and the video amplifier
provide a picture equal

to that of many

studio color monitors. 99
(Popular Electronics, April, 1974)

25" (diagonal) Heathkit GR-2000

Widely reviewed and acclaimed for its outstanding
picture and years-ahead engineering. At the touch
of a button, the channel number appears on the
screen. The optional clock module displays the time
right under the channel readout. The totally
solid-state varactor tuner eliminates noisy “clunkers’
with contacts that can wear out. Instead, pressing a
button silently selects any of the 16 pre-programmed
UHF or VHF stations. The unique fixed-filter IF

never needs instrument alignment, so pictures retain
unmatched clarity and brilliance year after year.

And for the ultimate in convenience, add the
optional wireless remote control. The GR-2000 can
be custom mounted and optional cabinets start

at $119.95*.

Kit GR-2000, less cabinet, 147 Ibs., Exp./frt. ........... 669.95*
Kit GRA-2000-1, Digital clock module, 1 Ib., mailable . . ...

QQ The picture quality of
the GR-2000 is flawless,
natural tints, excellent
definition, and pictures

are steady as a rock. It's
better than any this

writer has ever seen. 99
(Family Handyman, June, 1974)

29.95"

Qe The plain truth is, with
service and repair costs
soaring even for the most
insigniticant in-home
repair, the GR-2000 is the
way all color TV sets will
have to be made

in the near future....”

(Elementary Electronics, May-June, 1974)

Now-a new generation of Heathkit
small-screen color TV with digital readout

GR-500 GR-400

19" (diagonal)

Famous Heathkit quality in your choice of screen sizes — 15, 17
or 19” (diagonal). They all have GR-2000-inspired digital channel
readout and optional plug-in clock modules. And in the tradition
of the GR-2000, these TV's feature dozens of design innovations.
Each uses a precision in-line gun in the picture tube and a
slotted shadow mask for a bright picture. The GR-400 and 500's
negative-matrix screen provides superior contrast while lumi-
nance and video circuits with black level clamps maintain the
true brightness of televised scenes.

A factory-sealed static toroid yoke and magnet assembly com-
pletely eliminates convergence and purity adjustments — and
the picture is superior to sets requiring manual adjustments.

17" (diagonal)

GR-300
15" (diagonal)

Simulated TV pictures

The list of significant advances goes on and on — dual gate FET
mixer, FET RF amplifier, 4 tuned cjrcuits (instead of the 3 most
sets have), automatic fine tuning and preset picture control, hi-fi
output jack, slide out chassis. The GR-300 and 400 come com-
plete with walnut veneer cabinets, cabinets for the GR-500 start
at $39.95.

Kit GR-500, less cabinet, 88 Ibs., Exp./frt. ............ 499.95*
Kit GR-400, with cabinet, 104 Ilbs., Exp./frt. .......... 489.95*
Kit GR-300, with cabinet, 90 Ibs., Exp./frt. ............ 449.95*

GRA-2000-1, clock module for GR-300, 400 & 500,
1 Ib., mailable



6 unique new Heathkit products
vou can build yourself

Heathkit
AM/FM Digital Clock Radio—

The GR-1075 is no ordinary clock radio.
Big, bright Beckman planar gas
discharge tubes display the time. The
readouts adjust their brightness
automatically as room lighting changes.

A standby battery power supply keeps the clock on
time (without the display) if the electricity is inter-
rupted. When the power is restored, the 24-hour
alarm will be on time — and so will you. You can wake
to your favorite station or a gentle electronic “beep”
with adjustable volume. And the radio section uses
the same design philosophy as our famous AR-1214

stereo receiver including fixed ceramic filters in the
AM and FM circuits and a factory-assembled and
aligned FM front-end with 5 .V sensitivity. With 4
IC’s, 41 transistors and 35 diodes, the GR-1075’s de-
sign is years ahead of ordinary clock radios.

Kit GR-1075, less batteries, 10 Ibs., mailable, 129.95*

Digital Electronic Car Clock/Timer

The GC-1093 is an accurate timepiece for your car, boat or
piane. It's an electronic clock and a 20-hour rally timer, both
with quartz-crystal accuracy. Bright Y2”-tall digits dim auto-
matically at night. 12 VDC,
mounts on or under the dash.
Kit GC-1093

2 Ibs., mailable

62.95*

Desktop Electronic/Sliderule Calculator

At last, a sliderule calculator that’s big enough to use. The IC-
2100 has finger-sized keys and a bright, ¥2"-tall 8-digit display,
Cumulative memory and register exchanges virtually eliminate
scratchpad work. Performs arithmetic
plus trig and arc trig in degrees or
radians, common and natural logs,
powers of e, square roots, inverses,
pi and exponential functions.

Kit 1IC-2100

4 |bs., mailable
119.95*

Dual-Trace Oscilloscope

A professional scope at kit-form savings. DC-15 MHz frequency
response, post-deflection accelerated CRT, vertical amplifier
deiay lines, time base up to
100 nsec/cm, guaranteed to
trigger up to 30 MHz (typi-
cally up to 45 MHz), 1 mV/
cm vertical sensitivity, true
X-Y capability.
Kit 10-4510

34 Ibs., mailable
549.95*

HEATHKIT ELECTRONIC CENTERS —

Units of Schiumberger Products Corporalion

Retsil prices slightly highar.

ARIZ.: Phoenix: CALIF.: Ansheim, El Cerrito. Loa An-
geles, Pomona, Radwood City, San Diego {La Mess),
Woodiand Hiils; COLO.: Denver; CONN.: Hartford

Send for your
FREE 1975

(Avon);: FLA.: Mismi (Nlnluh), Tamps: GA.: Atiants; H —

ILL.: Chicago, Downers Grove; IND.: Indisnspolis; Heathklt catalog

KANSAS: Kansas City (Mission): KY.: Louisville; LA.: th Idr

New Orleans (Kenner); MD.: Beitimore, Rockville: e worla's

MASS.: Boston (Wellesley); MICH.: Detroil; MINN.:

Minneapolls (Mopkins); MO.: St.Louls (Bridgeton); largest » =
NEB.: Omaha; N.J.: Fair Lawn; N.Y.: Bultalo (Am: . AT .
herst), New York Clty, Jericho (L.1.), Rochesier, While selection of ! 'fn.'li-"" ™

Plains; OHIO: Cincinnati (Woodiawn), Cisveiand, Co-
lumbus. Toledo; PA.: Philadeiphis, Pittsturgh; R,

Providence (Warwick); TEXAS: Dallas, Housjon; Vi |
Norfoik (Va. Beach); WASH.: Seattie; WiS.: Miimauien

electronic kits!

ll-l ‘“#

Digital Electronic Clocks

with standby power

The GC-1092A is a digital clock with a snooze alarm; the
GC-1092D reads the time in 6 digits, the month and date in
4 digits. Both have standby power supplies to keep the clock
on time (without the display) even during power interruptions.

GC-1092 A & D,

less batteries, 5 Ibs., mailable . .......... each 82.95*

“-ﬁ-_;

H

GC-1092A Time/Alarm

[ro~c=<=cee-meccscc—caa-
"..“‘ comp.ny
Dept. 20-1
Benton Harbor, Michigan 49022 Schiumberger

[J Please send my free 1975 Heathkit Catalog.
[J Enclosed is $__ . plus shipping.
Please send model(s)_

GC-1092D0 Time/Date

Name.
Address. S—
City. State

PRICES & SPECIFICATIONS SUBJECT vo CHANGE WITHOUT NOTICE
SMAIL ORDER PRICES; F.O.B. FACT

Femcccccccaaa=
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346 Ways
To Save On
Instruments,

Burg IarAIarms'

Automotwe &
Hobhy
Electronics!

The more you know about
electronics, the more you'll
appreciate EICO. We have a wide
range of products for you to
choose from, each designed to
provide you with the most
pleasure and quality performance
for your money. The fact that
more than 3 million EICO products
are in use attests to their quality
and performance.

“Build-it-Yourself” and save
up to 50% with our famous
electronic kits.

For 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

Leadership in creative electronics

.\.i’,(‘(' l 94.\_ | m

Circle 10 on reader service card

/-

LETTERS
(continued from page 16)

ROUGH PROPOSAL FOR MIXDOWN OF 4 TRACKS (INPUTS) TO TWO OUTPUTS — NEED TO
CONTROL LEVEL OF EACH INPUT, AND NEED TO BE ABLE TO DISTRIBUTE EACH INPUT TO

LEFT OR RIGHT OUTPUT ONLY, OR TO BOTH.

1 2

_T

[—)

% 4

VOLUME

i
i
*___

[_

¢

ﬁ' {@g
l—aJr E—

I

' Bt
|
B+ <B4
- LEFT
ouT
“?if@

=/

T0 SELECT LEFT OR

RIGHT OUTPUT, OR TO
BLEND (OR DISTRIBUTE |
INCOMING SIGNAL —

A

ouT

BETWEEN THE TWO
OUTPUTS)

— Provide some gain. It would be de-
sirable to have an option for con-
siderable gain if needed or just a
few dB for normal purposes.

— Allow individual control of volume
at each of the four inputs.

— Allow each of the four inputs to be
connected to either the left or the
right output. (If possible, allow
movement of each input signal from
one output to the other without hav-
ing the ‘“‘pops” that occur with
switches.)

— Allow each of the inputs to be
blended with or distributed between
both outputs. This is not a question
of blending the two outputs to-
gether, but of being able to dis-
tribute each input signal between
the two outputs when desired—
sometimes more to one output than
to the other.

— Provide isolation of controls.

| enclose a copy of a rough resistance

circuit | made. There is too much loss
with this circuit, especially of higher fre-
quencies and there is no way to fade an
input from one output to the other. | also
enclose a very tentative drawing with
some transistors stuck in to provide iso-
lation. | have no idea what values should
be used and | do not imagine that this is
the appropriate way to make such a
circuit.

| think a number of readers would

greatly appreciate information about mix-
down systems and a specific indication

©

of how best to build one doing the above
things.

CARL F. HARTMAN

1843 Tradewinds

Newport Beach, CA 92660

It anyone has an answer, write to Carl
directly. It you put together an article,
send it to us.—Editor

NOTE TO THE FCC

The FCC warning concerning the TV
Typewriter in the March 1974 issue of
Radio-Electronics prompts this
correspondence.

Radio-Electronics in the June 1970
issue carried an article on a radar
burglar stopper. This device falls under
a relatively recent FCC regulation for
Field Disturbance Sensors and in all
probability is subject to similar regula-
tions as the TV Typewriter, even though
many of your readers may have built it
prior to the effective date of those
regulations.

It appears that any device which has
an oscillator which can radiate is now
subject to FCC regulation. The neces-
sity of compliance with the regulations
and the fees for obtaining type approval
will certainly curtail the activity of many
hobbyists. On the other hand, if all of
the devices which ostensibly fall under
the FCC regulations were submitted to
the commission for type approval, their
work load would be untenable. A more

(continued on page 58)
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Radio Shack FIRST!

New Realistic Microphone with

PRCENS lll@ =W/ E IR

With Desk Stand,
Floor Stand Adapter,
20’ Cable and

1/4" Phone Plug

FREE New 1975

Radio Shack Catalog

OVER 2000 PRODUCTS
EXCLUSIVES ON EVERY PAGE
BEAUTIFUL FULL COLOR

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

164 pages of the finest In
home and hobby electronics
Respected brand names iike
Realistic. Micronta. Archer
Science Fair and they're
avallable only at Radio
Shack stores and dealers
nationwide' See what'sreally
new in electronics by getting
this catalog now

SEND FOR YOURS TODAY!
FILL OUT COUPON BELOW

1975
Catalog Ft. Worth. Texas 76101. (Please print.)

Mail to Radlo Shack, P. O. Box 1052,

I
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Sow_ Like thc Pros!

' _.Your,

One of the Biggest
Mike Developments in Years

Now you can create studio-type audio effects at the flick
of a microphone switch—as you talk, sing or play. No
special, expensive equipment is required. The Realistic®
reverb mike has dual/ dynamic elements that produce a
1.5-second time delay for the echo effect. And you get
a wide 50-10,000 Hz response in both reverb and normal
modes. It’s “the” mike for vocalists, musicians, standup
comedians, all kinds of recording and public address work.
In the normal mode you've got a high-quality omnidirec-
tional, dynamic mike for everyday use, too. Lightweight
non-reflective housing, Reverb In-Out switch, 200 ohms
impedance, —80 dB output level. Fully self contained,
no batteries required. 8" long x 1%" diameter. Fitted vinyl
carrying case included. #33-1049. There's only one place

you can find it . . . Radio Shack!
e
= Radio Sfhaek
e A TANDY CORPORATION COMPANY

Master Charge or .
OVER 3000 STORES ¢ 50 STATES ¢« 7 COUNTRIES

BankAmericard at
participating stores Retail prices may vary at individual stores
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TEST PROBES FROM OLD PENS FIX LOOSE TEST LEADS
I find that test probes made from cheap ball point pens I experienced considerable frustration when making
take more abuse than the regular ones because of their measurements with my small multimeter because the
molded-in pin jacks had loosened up and would not hold
the test leads securely. Attempts to purchase leads with
slightly larger plugs that would fit were fruitless. Then, I

/Df:.===___=====__€: hit upon a simple solution to the problem.

PEN CASE TEST PROBE

CUTOFF

@ q ~7

GROMMET PEN CASE TEST PROBE TIP

flexibility. Remove the pen’s ink cartridge, drill out the
front end for a press fit test probe tip and the rear for a
small grommet. If the tip becomes loose secal it in place
by heating it with your soldering gun.

RUBBER BAND
AROUND PLUGS

A single rubber band, looped around the test plugs after
they are inserted in the jacks (see drawing) holds them in
place, maintains good electrical contacts and eliminates

You can set heavy chassis on these probes but they the nuisance of having the leads fall out of the meter
won’t snap to pieces.—Peter Legon while measurements are being made.—A. W. Edwards
Best Sellers for the Best Reasons
For AF sine/square waves For RF — 85 kHz to 40 MHz

1. Output from 20 Hz to 200 kHz

2. Constant 600-ohm output impedance
3.Level control up to 10 p-p volts min.
4.Low total harmonic distortion

5.Fast rise time — 150 ns typical

6. Three-line power cord for safety
7.WA-504B/44D optional price: Only $109.50

1.Completely shielded including
cable

2.Sweep output @ 455 kHz & 10.7
MHz

3.400 Hz internal modulation
(plus external)

4.Crystal calibrated marker
circuit (less crystal)

5.Dial accuracy + 2%

6. Three-line power cord for
safety

7.WR-50B optional price $89.90

©

C
AUDIC GENERATOR ( -

/ --—-n ” \—
REA =
To buy the RCA Generators, contact any one of the more than Instruments

1,000 RCA Distributors worldwide. Or write: RCA Electronic
Instrument Headquarters, Harrison, N.J. 07029. Specialists demand the best tools of their trade.

Circle 13 on reader service card



ecquipment report

Leader LCG-391 Color-Bar-
Pattern Generator

Circle 98 on reader service card

THE [C-1ZATION OF TEST EQUIPMENT
has been a nice thing for us, due to
the reduction in size, for only one
thing. This is very evident in one class
of test instruments—the color-bar dot
generators. I can remember when they
were as big as a tool box. Leader Elec-
tronic Corporation’s newest entry into
this field is the little, but very handy
Model LCG-391 Color-Bar-Pattern

Generator. Only six inches wide, eight
inches long and two inches high, it
takes up practically no room in a tube
caddy, tool box, etc.

The LCG-391 is almost 100% IC.
Only 6 discrete transistors are used,
three in the rf oscillator and modu-
lator, and three more in the offset
color oscillator. The heart of this in-
strument is a pulse synthesizer circuit,
made up of nine IC’s. It is fed from
a 378-kHz clock oscillator, which is
counted down to provide the necessary
pulses to make up the standard con-
vergence patterns; dots, cross-hatch,
horizontal and vertical lines. The dc
power supply of the LCG-391 is reg-
ulated by a tenth IC, for stability.

A crystal-controlled oscillator, on
3.56795 MHz, generates the offset sub-
carrier for the keyed-rainbow pattern
output. The vertical and horizontal
sync, plus both vertical and horizontal
blanking (a new feature) are added

in the video modulator. The rf output
is a full 10 mV. This can be switched
to either Channel 5 or Channel 6 by a
simple pushbutton on the front panel.
Two trimmers, accessible through
holes in the top of the case, can be
used to fine-tune the LCG-391, if
needed. The unit I got for test came
out right on the money on both
channels.

Another added feature is a clean
white raster. It can be used for purity
testing. It's often difficult to tell
whether you have good clean snow or
not, without such a pattern. Among
other uses, this is handy for checking
the dc power supply-of the TV set for
ripple. This is often the cause of those
mysterious ‘“floating bars” up and
down the raster, or “bars of colors”
doing the same thing. (Found this one
in the instruction book, and frankly,
I hadn’t thought of it before. Thanks,
fellers.) (turn page)

™

(

The FM-2400CH provides an
accurate frequency standard for
testing and adjustment of mobile
transmitters and receivers at pre-
determined frequencies.

The FM-2400CH with its extended range
covers 25 to 1000 MHz. The frequencies
can be those of the radio frequency channels
of operation and/or the intermediate fre-
quencies of the receiver between 5 MHz and

40 MHz.

Frequency Stability: + .0005% from +50°

to +104°F.

Frequency stability with buiit-in thermometer

and temperature corrected charts:
from +25° to +125° (.000125%
MHz crystals available).

I"

INTERNATIONAL

requency

ef FM-2400CH

o Tests Predetermined Frequencies 25 to 1000 MHz
e Extended Range Covers 950 MHz Band
e Pin Diode Attenuator for Full Range Coverage

as Signal Generator
e Measures FM Deviation

FM-2400CH
.(meter only)........... $595.00
RF crystals (with temper-

Self-contained in small portable case. Complete
solid state circuitry. Rechargeable batteries.

WRITE FOR CATALOG!

ature correction) ...... 24.00 ea.
RF crystals (less temper-
ature correction) ...... 18.00 ea.
IF crystals................. catalog price
+ .00025%
special 450
INTERNATIONAL
Y " 7

CRYSTAL MFG. CO, INC.
10 NO. LEE & OKLA. CITY, OKLA 73102

Circle 69 on reader service card
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The crosshatch and horizontal-ver-
tical line patterns are also a bit differ-
ent. The crosshatch actually generates
15 horizontal lines and 21 vertical
lines, making the squares smaller than
usual. This should make fine converg-
ence adjustments easier. These aren’t
all visible on a normally-scanned
raster, of course. One line each at top
and bottom, and one at each side, will
be masked off if the set is correctly
adjusted for width, height and vertical
linearity.

The lines are small and very sharp;
one nice feature of IC pulse gener-
ators. Their specialty is developing
very sharp spike pulses. Also, they’re
extremely stable, another benefit of
this kind of generator. The patterns
were all as steady as a rock, on all
of the sets we checked. These patterns
can also be used for adjusting agc.
checking for sync stability. and signal-
tracing through the TV set.

Controls are held to a minimum.
The front panel has a rocker switch
for power, with a LED pilot light. the
CHANNEL selector, a little push-button
switch for channel selection, and the
RF oUTPUT jack. This is a dual jack,
feeding a 300-ohm twin-lead cable,
with miniature clips. Two little holes
in the top of the case allow access to
the rf trimmers, if needed. The rf out-
put of the LCG-391 is the standard

-
\T BIG! -

300 ohms balanced, but it can be used
with TV sets having 75-ohm input,
without perceptible mismatch, accord-
ing to the book. The rf output is high
enough to give a clean raster even on
sets without too much sensitivity.

A leatherette carrying case comes
with it, with plenty of room for the
unit, plus the line cord and rf cable.
The LCG-391 is housed in a stout
metal case, and the construction looks
very sturdy. Since this type of instru-
ment will get quite a lot of banging
around in use, this is fine. It weighs
just a bit over two pounds.

We tried it out as soon as it came
in. As usual there were a couple of
sets needing to be checked. (Includ-
ing my own.) One of the things that
impressed me on this one was the ex-
cellent stability of the patterns. In the
very first models, some years ago, this
was a real problem. My first one had
to be reset every couple of days, or it
would hula all over the place.

A very complete instruction book
comes with it. This has all of the setup
data, plus instructions for making not
only convergence tests. but signal-
tracing, agc, sync and even high-volt-
age regulator tests. Vectorscope pat-
terns can also be generated with the
LCG-391 plus any good service scope.
Complete hookup data is given for
this. R-E

Schober TR-3
Power Amplifier

cusmmn

L (e
. s ™™
»ootL ¥0-3
TRANUITOR Asm )N

Circle 99 on reader service card

SCHOBER, A NAME LONG ASSOCIATED
with organs, has entered the high-
fidelity field with two solid-state power
amplifier kits: the mono version TR-
3M ($142) and the stereo version
TR-3D ($194.90). The stereo version
consists of two independent amplifiers
which can be used as a stereo pair, or
as individual amplifiers for two sep-
arate signal sources and outputs. The
mono amplifier can be upgraded at
any time to full stereo capacity with
a model TCK-3 Conversion Kit

($59.20).
Both amplifiers are housed in a
metal utility cabinet measuring 5%2 in.
(continued on page 30)

A o

FOR TUBE AND SOLID STATE SERVICING

- 30 KV CAPACITY
- METAL CABINET
- SPEAKER BUILT IN

- HIGH VOLTAGE METER
- STATIC CONVERGENCE
- FRONT PANEL

CONNECTIONS
CONTAINS:

* METER _

- SPEAKER

* Universal Yoke

» Convergence Assembly
* Blue Lateral Assembly
* Anode Extension

* CRT Extension—90°

+ 70°/90° Adaptor

* Yoke Extension

» Transverter

» Convergence Load

* 4 Solid State Adaptors

(Motorola/RCA/
Sylvania/Zenith)

MJ-195 $149.95

less 19~ piCture tube

X -4

TRANSVERTER

@\

Free subscription to cross reference listing of all popular TV sels,
Telematic 2245 PITKIN AVENUE — BROOKLYN, N.Y. 11407
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...with power for the professional ...with economy for the ho

fresh, from the {aboratories of Continental specialties, whose QT sockets and proto-Boards have taken the electronics market by storm...
here are exciting NEW ideas 10 make your circuit design and testing faster, safer, easier and (333 expens'we‘.

For the economy-minded student of experimenter . . .

-~ P01 BOARD-100

Here's a low cost, big 10 \C capacity
breadboard kit with all the quality of
QT Sockets and the best of the Proto-
Board series . - - complete down to
the tast nut, bolt and SCTEW.
includes 2 1.355 Sockets;
1 Q1-358 Bus Strip; 2 5-way
pinding posts: 4 rubber
feet; screws, nuts, bolts;
and easy assembly
instructions.

COMPLETE KiT ... —

$ 95
ORDER YOURS TODAY!

New Proto Board 203 with buitt-in regu\ated short-proof 5V,
1AMP power supply- Ready-to-use. Just plug-in and start puilding!
2 extra floating 5-way pinding posts for external signals.
Completely se\i-contained with power switch indicator lamp an
power fuse. 24-14 pin DIP capacity. All meta construction .. -
no chipping of cracking like plastic cases. Two-tone gold"black
quality case makes PB203 asthetically, 35 well as technically,
pleasing.

PB203 contains: 3 QT-595 sockets; 4

QT-598 Bus strips; 1 Q7-478 Bus Strip;

15V, 1 AMP regulated power supply;

2 power supply 5-way pinding posts;

7 fioating pinding posts; 93a"L X
WX 2

(1%] 3"H. weight: 5 1bs.
COMPLETE NEW! PROTO-CLIP for power-on
g hands-off signal tracing- Eliminates
7 5 shorting leads.-- and costs under $5|-

Bring 1C {eads up from pC board for
fast signal tracing and trouble-
shooting. Inject signals. Wire unused
circuits into boards. Scope probes
and test leads 1ock onto Dynagrip ...$4.50 each
(see circle) inset for hands0 16-pin Proto-Clip
testing. New plastic construction C.$A15 each
eliminates Springs, pivots. Non- !

corrosive nickel/silver g
contacts for simul- -
taneous |OW resist-
ance connections.
Narrow throat

for high density

ORDER
TODAY!

14-pin proto-Clip

Patents Pending * Made in U.S.A.
Prices subject to change

Build and test circuits as fast as
you can think without soldering
or patch cords with NEW/ _

\J dj{@“ /ﬁ&%. ,

L - .
Breadboard Assemblies t.:"‘ s
Here are four versatile new gontinental Specia\ties’ ®
Proto Boards, made {rom convenient combinations
of QT Sockets and Bus Strips, that let you make
all circuit and power interconnections with proto Board 101

common solid 277 wire, while pOwe: o compact Inexpe}\sive

distribution busses make wiring @ snap- 10-14 pin DIP capacit'. 995
Aluminum base plates offer solid work 58" long % 45" wide. 2 ¥
surfaces and perfect ground plane. Rubber
feet prevent scratching. fach Proto Board proto Board 103.

features one Of more 5-way binding 2,250 solderless tie
points. (4) 5-way

binding posts.

24.14 pin DIP
capacity. 95
g 59

O

Proto Board 102. Compact. 12-14
pin DIP capacity. 7" 415", 3995

proto Board 104.

Huge. 3,060 solderless
tie points. 4 5-wa{
pinding posts. 32-14 pin
, DIP capacity. 915" long
W x 8 wide. 95

posts to tie into system of power
supply ground. And all are compatible
with digital and linear \Cs, in T03S,
DIP packs and discrete components.
Each is assembled and ready-to-use-

X i Available off-the-shelt at your \ocal distributor OF order directly from Continental
Metnc-to-[nghsh SLIDE RDLE. Specialties. Phone charges accepted for BankAmericard. Master Charge. American
Convert 'lengths, area, weight, Express. Write for Free catalog. Dealer inquiries invited.
:o‘l:]l'lmnlemll?::?;‘(y)bYO(:’?!LSI"FREE with Continental specialties Corporationt
: ’ == 44 Kendall St., Box 1942, New Haver, Conn. 06512
Telephone: (203) §24.3103
CA

o YOS Oy
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SCELBI COMPUTER CONSULTING, INC.

Announces The Totally New and The Very First

MINI-COMPUTER

Designed For The
ELECTRONICICOMPUTER HOBBYIST!

This is a true digital mini-computer with com-
puting power that will astound you! At a LOW,
LOW price you may find hard to believe. This
versatile electronic wonder has been designed
to delight the very heart of every person who
has dreamed of owning their very own computer.
It is all solid state and conservatively designed
to provide years of lasting pleasure. It is a fully

programmable machine.

A complete line of peripheral units are available
to use with the SCELB!-8H. Such as an interface
that. turns a low cost oscilloscope into a com-

plete alpha-numeric display system,

low cost

keyboard and TTY interfaces, and an interface
that turns a low cost audio tape cassette unit

into a*‘Mag-Tape’ storage system.

Plus — a large selection of software! Programs
such as Editors, Assemblers, Calculator pack-

ages,

1/0 routines for ASCIl and Baudot ma-

chines -and SCELBI interfaces, Data manipulating

routines, Games, and much more.

And, the skill and support of an organization
staffed with .professionals dedicated to bringing
you the most computer power for your money.
Professionals who have been delivering SCELBI-

8H systems for more than a year!

Fully tested card sets for the SCELBI-8H start

as low as $440.00! Complete computers {(card

set

plus chassis) as low as $580.00. And, for the
real “do it yourself” buffs, we now offer “unpop-

ulated” p.c. card sets. starting as low as $135
(Domestic prices.)
Literature available by request:

SCELBI COMPUTER CONSULTING, INC.

1322 Rear — Boston Post Road
Milford, CT. 06460
Phone (203) 874-1573

Circle |7 on reader service card

.00.

Catalog

VALUE PACKED WITH

We Will Send You The
Next 7 issues FREE!
You'tl Find The Best
‘Of the Name Brands
Plus Exclusive
Olson Products at
Low, Low Prices!

Olson Electronics Dept. L3
260 S. Forge St., Akron, Ohio 44327
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appliance clinic

AUTOMATIC COFFEE-MAKER

by JACK DARR
SERVICE EDITOR

THE FULL NAME OF THIS ELECTRICAL
appliance is ‘“Automatic Electric
Coffee-Maker With Keep-Warm Pro-
visions”, but everybody just says “elec-
tric coffee-pot”. I'd say that it was a
toss-up as to whether there are more
of these in use than electric toasters.
Anyway, there are an awful lot of
them in use.

They differ slightly in actual con-
struction, but basically they're a lot
alike. They have a heating element
mounted at the bottom of the pot.
This 4s controlled by a thermostat. In
the automatic type, the full heat stays
on until the coffee is brewed. The
thermostat then opens, and connects
another heating element in series with
the first. This reduces the current and
temperature, and the coffee stays
warm. The same action also turns on
a little neon pilot lamp signalling
“Coffee’s Ready”.

There isn't a lot to go wrong in one
of these. Most of the trouble will be
found in the line cord. This has a
small appliance plug, which fits the
contact pins on the base of the pot. If
nothing works, this should be checked
first. The heating element or thermo-
stat can break down, but this is pretty
rare. The elements are of the metal-
sealed type, similar to the elements
used in the electric ranges, and are
very durable. The thermostats are also
sealed units, of a special type. Figure
1 shows an exploded view of a typical
coffee-maker of this type.

The thermostat uses a ceramic mag-
net with some unusual qualities, When
it's cold, it’s a normal magnet. It pulls
the thermostat contacts together, clos-
ing the circuit. When it has been
heated up to a given temperature for
a certain period of time, the magnet
loses its “pull”, and a small spring
opens the contacts. When the magnet
has cooled off enough, it regains its
magnetism and closes the contacts.

An ingenious method is used to
control the brewing time, to make cof-
fee stronger or weaker. The body of
the thermostat is mounted on the
underside of the pot, held in place by
a metal bracket. The main heating
element is wound around a small
“well” in' the bottom .of the pot. This

concentrates the heat, and starts the
“perking” action quicker. A flange on
the thermostat bracket goes over and
down alongside one turn of the main
element. A small lever coming through
the side of the base operates a ‘‘cam”
which is in contact with the flange.
Turning the lever toward STRONG
moves the flange farther away from
the element. So, the heat takes longer

f
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~———CONTROL

g/THERMOSTAT

PILOT
“KEEP
WARM™
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&\Fuwon CONTROL
1
SETSCREW
FIG. 1

to get to the thermostat, and the cof-
fee brews longer. Moving the flange
closer to the element makes the ther-
mostat heat up faster, and cut off
sooner. Fig. 2 shows a rough sketch
of how this works.

Fig. 3 shows the schematic of this
unit. When the pot is plugged in, the
thermostat contacts are closed, short-
ing out the keep-warm element. When
the thermostat operates, the keep-



warm element is connected in series
with the main one. So, the current is
reduced, and the tcmperature gocs
down. The voltage drop across the
keep-warm element is enough to make
the neon lamp light.

Diagnoses of trouble in these is
fairly easy. If the coffee brews nor-
mally, but then it gets cold, the main
element and thermostat are OK but
the keep-warm element is open. In
this case, the neon pilot light would
light, probably quite brightly. If the
pot won’t heat at all, check the line
cord and appliance plug first. Contin-

uity tests across the line pins on the .

base will tell you whether the element
is open or not.

In most types of these units, the pot
is mounted on a bakelite or plastic

kTHERI\/ﬂOSTAT

ONE TURN

OF MAIN

HEATING

ELEMENT
4

COFFEE WELL

“ LEVER

FI1G. 2

THERMOSTAT
KEEP-WARM
ELEMENT %’ MAIN

117
VAC

ANAAN HEATING
ELEMENT

C) NE2

FIG. 3

base. The electrical connections and
wiring will be inside this, for protec-
tion. To take the base off the one
shown in Fig. 1, turn it upside down.
You'll see two small screws in the
middle of the base. Take these out.
There will be a small set-screw on
the end of the flavor-control knob.
Take this out, and the knob will slide
off.

Next, very carefully work the base
loose from the pot. Take it easy; the
wires are usually pretty short, and you
can break them loose unless you're
lucky. Most of the connections will
be made with push-on connectors.
You can reach inside the base with a
pair of long-nose pliers and take them
off for testing. The thermostat, and
other parts, will be bolted in place
with metal brackets. Be very careful
of the leads to the neon lamp. These
are pretty small, and easy to break. If
the worst does happen, this is a stand-
ard NE-2 lamp. R-E

Henry Morgan says:

“If I can learn to fix
my own appliances...

“I'have 10 thumbs. . . five on each
hand. So fixing appliances hasn’t been
one of my strong points. But I saw
an ad that said they could teach me all
I need to know . . . at home, in my
spare time. I sent for the NRI catalog
on their course in Servicing Electrical
Appliances . . . and it looked like a
pretty good deal. Now that ’m into
the course, I can tell you this: it’s the
only thing I’ve ever sent away for that
was even better than they said it was!

Now I can
thumb my nose
at the repair-
man. I really
can do it my-
self. Not just
the toaster
or mixer,

you can too!” &
{ ) v but the big stuff,

too .. .like
the washer,
oven, even
the lawn
mower
engine.

They give you everything you need.
Bite-size lessons you can handle, with
an experienced instructor ready if
you need help. You even build the
professional appliance tester that
the pros use for trouble shooting
and repairs.

The course is short, it doesn’t cost
very much, and you’ll soon find
yourself picking up spare time money
doing repairs for other people. They
even show you how to set up your
own business, if you’ve a mind to.

Find out for yourself. Send for the
free catalog. If Ican do it, so can'you.”

~ RUSH COUPON FOR
FREE CATALOG.
No Salesman

\ will call

Please send me your free catalog ’‘Servicing
Electrical Appliances’. e

Name Age

(Please Print)
Street

City.

State. Zip.

Approved for Career Training under Gl Bill—

|
{
|
|
|
|
|
|
|
|
|
|
check for information. |
|
|
|
|
|
|
|
-

NRI......

I McGraw-Hitl Continuing
=‘ [ Education Center

‘}. 3939 Wisconsin Avenue.
I s n Washington. D.C. 20016
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EQUIPMENT REPORT
(continued from page 26)

wide x 8 in. high x 1134 in. deep. The
mono version weighs 16%2 Ibs.; the
stereo model is 17% Ibs. The rated
power output per channel at the clip-
ping level with both channels driven is
100 watts into 4 ohms. 78 watts into
8 ohms and 50 watts into 16 ohms, all
with a 117 Vac power source.

Each channel has its own input
sensitivity control and full power out-
put is attained over an input signal
range of 0.15 to 1 volt. The sensitivity
controls are in series with the input
signal, and the amplifiers’ input im-
pedance is between 33,000 and 100,000
ohms depending on the setting of the
sensitivity controls. Volume controls
are also provided.

All input and output connections,
controls and switches are mounted on
the front panel. The outputs are avail-
able at S-way binding posts with stand-
ard % in. spacing. The inputs are
standard phono jacks. The sensitivity
controls are recessed screwdriver ad-
justments, while the volume controls
for each channel have standard knobs.
In the center of the front panel is a
large rocker switch which illuminates
when power is applied to the amplifier.
Immediately adjacent to the power

switch is a reset circuit breaker. Nor-
mally, the power switch can be set to
ON, with the line voltage controlled
through one of the ac outlets on the
associated pre-amplifier.

The amplifier is completely push-
pull from input to output. Each ampli-
fier consists of three basic direct-
coupled “building blocks”, which are,
in turn, direct coupled to each other.
Because there is no dc output voltage,
no output coupling capacitor is used
and the amplifier provides almost in-
stant overload recovery.

The assembly manual is greatly de-
tailed, starting with basic construction
information and progressing through
step by step assembly. This is followed
by an Installation and Operating sec-
tion which details mounting and inter-
connection procedures. Finally, there
is a Service section with typical symp-
toms, probable causes, and a voltage
chart.

Measured Performance. In actual
lab measurements the TR-3D stereo
model with both channels driven at
1000 Hz delivered at the clipping level:
90.3 watts rms into 4 ohms, 72 watts
into 8 ohms and 45 watts into 16
ohms. The maximum power output per
channel 20 to 20,000 Hz into 8 ohms
was 50 watts rms. The power output
capacity is actually greater than SO
watts per channel, however, the circuit

breaker opened whenever we attempted
to exceed the 50 watts/8 ohms specifi-
cation with a sustained sine-wave. The
power amplifier easily handled its rated
power output of 78 watts into 8 ohms
with power bursts (less than two sec-
onds).

The frequency response at 50 watts
into 8 ohms measured +0.8/ -0 dB
from 20 to 20,000 Hz. Distortion at
this power was 0.2% THD at 20 Hz,
falling to 0.1% THD at 1000 Hz, and
rising to a maximum of 0.45% THD
at 20,000 Hz. Both the signal-to-noise
ratio and channel separation measured
71 dB.

The actual input sensitivity range
for a 50 watts/8 ohm output was 0.14
to 1.3 volts.

Unusual Use. Because the metal
cabinet has a handle, and because of
its relatively small size and weight, the
Schober TR-3 amplifier, in addition to
high-fidelity use, can serve as an ex-
cellent power booster for movie and
slide shows in typical school and build-
ing auditoriums. It can be driven to
full power output by all movie and
slide projectors, as well as by all cas-
sette, cartridge and reel-1o-reel record-
ers. Even battery portable cassettes can
drive the Schober TR-3 power amplifier
by simply taking the signal from the
“earphone” or “speaker” output of the
recorder. R-E

Here's everything
you'd expect from a high-priced
signal generator.

Except a high price.

Our new B&K Model 2050 Solid-state RF Signal
Generator has features other companies charge
much more for. Look at our specs: 100% Solid-
state silicon circuitry with FET's in RF and audio
oscillator stages. 6 bands with 1.5% accuracy
from 100 kHz to 30 MHz. 3 outputs: RF, modu-
lated RF (400 Hz), and externally modulated RF.
Positive anti-backlash dial drive. Zener-regulated
power supply. You needn't pay high prices for
versatility, accuracy and reliability—now there's
the Model 2050. And that’s just what you'd ex-

pect from B&K.

Contact your distributor, or write Dynascan

Corporation.

$10700

/B Very good equipment at a very good price.

Dynascan Corporation.

1801 West Belle Plaine Avenue, Chicago, lllinois 60613

Circle 19 on reader service card
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Here's everything
youd expect from a high-priced
Hi-Low FET mulitimeter.

Except a high price.

Introducing the B&K Model 290 solid-state FET
Multimeter. Just by glancing at its specs, you can
tell that the 290 is capable of more applications
than any other multimeter in its class. 75 ranges.
Hi-Lo power ochms ranges (low power only 33 mV).
15 megohms input impedance. A large 7" meter.
50 mV to 1500V full-scale sensitivity on both AC
and DC. 50 micro-amp current range. Rx0.1 ohm
range with 1 ohm center scale lets you measure
low resistance down to .01 ohm. Circuit provides
automatic overload protection with fuses and spark
gaps. More multimeter for your money —that's

just what you expect
from B&K.

Contact your
distributor, or write
Dynascan Corporation.

Model 290 Hi-Low
FET Multimeter in-
cluding Model PR-21

Probe: $1 5 1 00

Very good equipment at a very good price.

Dynascan Corporation. - S
1801 West Belie Plaine Avenue, Chicago. lllinois 60613

Circle 20 on reader service card



10MHz 3” Triggered Sweep Scope
... V3 the size of comparably
performing scopes

Model
1431

$399.00

only 4%"
high

It's a lightweight 13 pounds in your hand with heavy-
weight wideband scope performance on your bench or
jobsite. Only 35 nanosecond rise time, 10 millivolts
division sensitivity and 19 calibrated auto or triggered
sweep speeds from 0.5 usec/cm to 0.5 sec/cm with 5X
magnification. Pushbutton selected sync modes include
internal, external, pos and neg slope, and TV horizontal
and TV vertical with exclusive TV sync separator. If
you've been waiting to buy a portable scope until you
could get all the features you'li ever need at a price you
want to pay, you've been waiting for the B&K Precision
Model 1431. See your distributor or write Dynascan
Corporation.

PROOUCTS OF

/By DYNASCAN

Chicago. IL 60613 » (312) 327-7270

Circle 21 on reader service card

this sweep/marker generator
replaces four instruments

Model 415  $459

Simplity IF and chroma alignment! Model 415 com-
bines all the functions of a sweep generator, marker
generator, marker adder and multiple bias supply.
No connection changes are necessary after the ini-
tial hookup. Its 10 crystal-controlled IF markers can
be shown either vertically or horizontally on your
scope, and they light up on the front-panel IF re-
sponse and chroma bandpass diagrams as you use
them. The comprehensive manual helps you make
alignments with confidence. In stock now at your
local distributor or write Dynascan.

PROCUCTS OF

DVYIVASCAN

18071 W. Belle Plaine Ave.
Chicago, IL 60613 « (312} 327-7270

Circle 22 on reader service card

Introducing
the expensive
curvetracer that
doesn’t costalot.

The B&K Model 501A.

It hooks up to any-scope, old or new. (Like our
Model 1460 triggered-sweep scope.)

And it analyzes all semi-conductors including
J-FET's, MOS-FET's, signal and power bipolar
transistors,SCR’s,UJT’s and diodes. Fast and easy.

Constant current and voltage steps with 3%
accuracy make the Model 501A an exceptional
value. In fact, it performs like $2,000 units. Yet you

can afford one on
each.engineer's s 00
bench. And another
for incoming quality
-

control.

Call your B&K
distributor. Or write - .
Dynascan Corporation.

In stock at your
parts distributor.

B

Product of Dynascan Corporation
1801 West Belle Plaine Avenue, Chicago, Illinois 60613

Circle 23 on reader service card

You'd probably expect a
portable oscilloscope as rugged and
reliable as this one to cost a lot.

You'd be wrong.

Introducing the B&K Model 1403 3" Solid-state
oscilloscope. It's so compact, reliable, and inex-
pensive that it's the pertect scope for most on-
the-line monitoring applications. Look at its specs:
DC to 2MHz bandwidth at 20mV/cm. Recurrent
sweep speeds from 10Hz to 100k Hz. New wide-
angle CRT to reduce case depth to a minimum.
Direct-deflection terminals for waveforms up to
150 MHz. Weighs only 8% pounds. And has a
smoked acrylic graticule for trace sharpness and
easy reading. All the reliability and accuracy you
need in a monitor scope —at a surprisingly

low price.
Contact your distributor, or write
Dynascan Corporation. p—

$18900

B Very good equipment at a very good price.

Dynascan Corporation. -
1801 west Belle Plaine Avenue, Chicago, lilincis 60613

Circle 24 on reader service card
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* DISPLAYS UP TO 16 LINES (of 32 Characters) AT ONE TIME.

* 1,024 Character — Two Page Memory Capacity — STANDARD.

* Plug-1n 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 ASCII code;
keyboard, computer, etc. If the system is to be used for a
display, 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 ACSCII 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, Move 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 control 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.

SouUuTHWEST TEeECHNIcAL Propucts CORPORATION

219 W. RHAPSODY

SAN ANTONIO, TEXAS 78216

Circle 25 on reader service card



Build this brainwave monitor
for Alpha waves. You can
use it to learn how to control
your Alpha waves and gain
from the benefit of the relax-
ation that comes with it.

by MARK EHREN*

PROBABLY ONE OF THE MOST FASCI-
nating and intriguing elements within
the human body are the constant and
cryptic signals that originate within
the depths of the brain.

Until a few years ago, these signals
were considered to be only messages
transmitted from the brain to the vari-
ous organs and muscles, much like the
signals within a telephone exchange.
However, recent electronic develop-
ments have shown that these miniscule
electrical signals are more than just
muscle acitvators, but can be “demod-
ulated” to determine the state of the
emotions of the person being meas-
ured.

Where do these tiny, but important
signals originate? Called bio-potentials,
these tiny voltages exist in all living
organisms, originate deep within the
cellular structure, and can usually be
detected in the local skin areas.

A visit to a doctor for a checkup
will illustrate the uses of some of these
bio-potentials. You will note that the
doctor attaches electrodes to certain
areas of the chest to record what is
called an EKG, or electrocardiagram.
The wiggly lines produced on his re-
corder indicate the state of the heart
by amplifying, detecting and further
amplifying these tiny voltages to oper-
ate the pens in the recorder. With
some electrodes attached to certain
areas of the skull, the doctor can also
perform an EEG—an electro-enceph-
alogram in which certain brain waves
are analyzed for the detection of some
disorders. In other areas, there is the
electromyogram—(EMG), or the
measurement of the activity of the
muscles that also generate minute volt-
ages as they are flexed. All of these
signals are tiny, and range from a few
microvolts to as many as 100 micro-
volts.

Other signals, generated deep within
the brain, have not yet been fully ex-
plained, but do have a lot to do with
*Marketing Director, EICO, Electronic

Instrument Co.

Build this

the state of the emotions ( whether you
are calm or irritated, awake or asleep,
etc.).

Most of these signals have been
identified, and some numbers have
been attached to them. The following
list illustrates the presently known
brain waves, and their associated
mental states:

Alpha: frequency is approximately
8 to 12 Hz, and the associated mental
state is relaxation, heightened aware-
ness, elation, and in some cases,
dreamlike.

Beta: frequency is approximately
13 to 28 Hz, and the associated men-
tal state is irritation, anger, jitters,
frustration, worry, tension, etc.

Delta: frequency is approximately
.2 to 3.5 Hz, and the associated mental
state is usually a deep sleep, or a
trance-like state.

Theta: frequency is approximately
3.5 to 7.5 Hz and the associated men-
tal state is fuzzy, unreal, uncertainty,
daydreaming, ambiguity.

The various areas and their associ-
ated frequencies are not sharply de-
fined and there is some overlap be-

tween alpha and beta, beta and theta,
and theta and alpha.

Probably the most discussed brain
wave is alpha, with its connotations of
Eastern meditation, Zen, Yoga, etc.
First noted by Hans/Berger (Ger-
many) and E. D. Adrian and B. H. C.
Mathews (England) in the early 30’s
during a study of EEG waves, they
noted that the alpha seemed to dis-
appear when the subject’s eyes were
open, or if the subject engaged in men-
tal activity while he was wired to the
EEG device. In the years since, many
researchers have attempted to discover
whether alpha is associated with men-
tal effort, or from a relief from men-
tal effort. Many brain researchers are
still unsure. You can still get many
arguments as to whether the eves
should be open or closed during an
alpha experiment. Many experimenters
close their eye lids but unconsciously
turn their eyes upward when they do
this. Therefore, in many instances the
alpha that does appear at this time is
a direct function of what their eye
muscles are doing.

Then there are many varieties of

& si61 A”VNNYP
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ALPHA BRAINWAVE
MONITOR
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FIG. 1 (rightY—SCHEMATIC DIAGRAM of the Alpha Brainwave Monitor. FIG. 2 (above)—
FOIL PATTERN of circuit board shown actual size. FIG. 3 (left)—COMPONENT LAYOUT of

the circuit board.

alpha. Low-level signals can mean a
different set of behavioral and person-
ality characteristics than do a high-
level set of signals. Whether the alpha
occurs at the lower or higher fre-
quency end of the zone also means
different things for different people.
Then there is the area of the head that
produces the most easily detected
alpha. In fact, within the same person,
each different aspect of form or loca-
tion has many different meanings to
the trained operator.

To conclude anything about alpha is
perilous. The 20-billion cells within
the brain runs the mind and body.
We cannot learn all the secrets merely
by examining some local electrical
topography.

The amount of alpha usually in-
creases with practice. Many subjects
can double the amount of alpha after
a couple of hours of biofeedback prac-
tice, and after another session, in-
crease it even further.

Now, how does one detect the ex-
istence of alpha and learn to control
it to gain benefit from the relaxation

CIRCUIT BOARD of the Alpha Brainwave
Monitor with all the components installed.

that comes with it? Obviously, several
years of Yoga or Zen training will
come in handy. But, with advances in
the state of electronics, it is possible
to use a relatively simple electronic
device to short-cut those long years
of training. This device will not give
the same results as those attained in
the years of study, but will give you
some of them, particularly in the area
of relaxation, something that we all
have a need for in our busy and com-
plex lives.

Basic alpha detector

Because of the very low levels of
signal involved (only a handful of
microvolts), a high-gain low-noise pre-
amplifier must be used. Some form of
bandpass filter must be used to pass
only the 8 to 12 Hz of the desired
alpha and remove any other signal,
and any noise. The filtered alpha fre-
quencies can then be used to control
a low-level audio oscillator whose tone
signal then indicates the presence of
alpha. This is the purpose of the de-
vice whose schematic is shown in
Fig. 1.

The basic alpha wave is initially
detected by a pair of electrodes that
make electrical contact with the scalp.
Two types of electrodes are used: an
carlobe clip that forms the ‘“‘ground”
(or reference) contact, and a nickel-
plated electrode that is coupled to the
posterior (occipital) region of the
scalp via some conductive electrode
paste. A headband using a Velcro clos-
ure keeps the head electrode in place
during the tests.

The minute voltages picked up en-
ters the circuit via J1 and fed to a low-
noise, high-gain amplifier QI, whose
gain is established by the setting of
front panel “Sensitivity” control RS.
The amplified output signal at the
collector of Q1 consists of a broad
spectrum of signals (and noise) in-
cluding the 8- to 12-Hz alpha we are
seeking.

ICI-a (part of a 5558 dual op-
amp) is connected as a narrow-band
active filter whose components are se-
lected to form a filter having a center
frequency of about 10 Hz (center of
alpha) =2 Hz so as to encompass the
entire known alpha frequency span.
All frequencies other than the desired
alpha are greatly attenuated. Inciden-
tally, other alpha devices that do not
incorporate such active filters allow all
frequencies to pass, thus unnecessarily
complicating the detection of the de-
sired alpha.

The sharply filtered alpha signals
are then passed to ICI-b (the second
half of the 5558 dual op-amp). This
stage forms an almost-square wave
generator (actually a rectangular wave
having a 20% duty cycle) that is con-
tinuously in operation. Other alpha
devices that use the alpha signal to
start an audio oscillator is considered
by some researchers to work against
the user as the sudden “turn on” of
the tone can startle the use, thus af-
fecting the generation of alpha. Re-
search has also shown that a single,
low-level tone that is continuously on,
and frequency modulated by the users
alpha is more conducive to alpha
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Parts List

B1-—9-volt battery (NEDA1604, Mercury 146X,
or similar)

C1, C3—100-2F 15-volt electrolytic

C2, C8—10-uF, 15-volt electrolytic

C4—.002-2F

C5—.22-uF Mylar =10%

C6—.015-uF Mylar =10%

C7—.1-uF

C9—.02-1F

1C1—5558 dual op-amp

J1, J2—miniature earphone jack

Q1—2N5089

All resistors /2 watt, 10%, unless noted

R1—1.2 megohm, Y2 watt

R2—680,000 ohms
R3—27,000 ohms

R4, R7—4.3 megohms
R5, R13—potentiometer, 2000 ohms
R6—15,000 ohms
R7—16,000 ohms
R8-—5100 ohms

R9, R11—39,000 ohms
R10—22,000 ohms
R12-—330 ohms
R14—18,000 ohms
S1—spst switch

Misc.—PC board, suitable enclosure, knobs
(2), battery holder, battery connector, elec-
trodes, interconnecting cable, high-imped-

ance light-weight earphones, electrode
paste, headband with Velcro closure, mount-
ing hardware.

The following items are available from
Dean Adv. inc., 283 Maita St., Brookiyn,
N.Y. 11207.

Printed circuit board (etched, drilled &
screened). $4.00 postpaid.

Electrode-headband kit including head-
band with electrodes, electrode cream,
high-impedance light-weight earphones.
$6.00 postpaid.

Complete Alpha Brainwave Monitor Kit
including all parts with case and knobs.
$34.50 postpaid.

“learning”. The voltage-to-frequency
generator used here (ICI-b) emits a
low-level (approximately 700 Hz)
pleasant tone and when alpha occurs,
this tone will shift in frequency. The
amount of frequency shift is propor-
tional to the amplitude (intensity) of
the alpha and the number of fre-
quency shifts per second is directly
related to the brainwave frequency—
alpha causes a 10-Hz shift, while theta
produces a S-Hz shift. This sounds
something like the “vibrato” on an
electric organ.

The output of ICI-b is then coupled
to front-panel volume control R14
and fed to lightweight stethoscopic-
type high-impedance earphones whose
light weight insures maximum com-
fort even after long hours of use.

How to build it

Although any type of short-lead
clean construction may be used, the
PC board shown actual size in Fig. 2
is the best approach. The component
installation is shown in Fig. 3. In the
interest of safety, the device must be
powered by an internal battery. Do
not connect the alpha device to any
external system wusing an ac power
supply as any leakage, however slight,
can be lethal across the skull elec-
trodes.

Select an enclosure that can accom-
modate the PC board, the 9-volt bat-
tery and holder, and whose front panel
can accommodate volume control
R14, and associated on/off switch S1,
sensitivity control R5, input jack J1,
and output jack J2. Use some form of

press-on lettering to identify the front-
panel elements, and the various “level”
settings of the two potentiometers as
shown in the front-view photograph.

Using the detector

Apply a small amount of electrode
paste to the earclip electrode, and
then clip this electrode to either the
right or left earlobe. Coat the front-
surface of the other electrode, and
parting the hair at the rear of the
skull, press this clectrode close to the
skin. Use the headband to secure this
electrode in place, and the Velcro end
to secure it tight. Plug the end of the
electrode cable into JI.

Place the earphones comfortably
on the ears and position them for
maximum comfort. Plug its jack
into J2.

Sit in a comfortable chair, located
in a quiet place, place the feet flat on
the floor. Turn off any radios, hi-fi's,
etc.,, to reduce external influences,
turn down the lights, and relax.

Turn on the power, via volume con-
trol R14, adjust R14 for a pleasing
listening level, turn up the sensitivity.
After several seconds with the eyes
closed, and as relaxed as possible, the
tone will stabilize. You will soon note
the slight “warble” or “waa-waa” and
this indicates the presence of alpha.
Do not try to produce this rhythm—
let the mind go and just listen for it.
If you fail to attain the tone variation,
check the electrode connections and
the presence of the electrode paste. In
some cases, alpha is more easily de-
tected by placing the large electrode

(suitably paste covered) over one eye-
brow. In some cases, alpha produc-
tion increases in the frontal areas of
the brain.

It is difficult to describe how alpha
“sounds”. You have to close the eyes,
clear the mind of any visual imagery,
don't “try”” to produce alpha, and
physically relax. Opening and closing
the eyes will produce some sort of
tone reaction, and what you are
searching for is the 10Hz warble of
the 700 Hz tone. If you have access
to an electronic organ, play F5 note
without “vibrato’ or *“tremolo” and
listen for the steady tone. Switch on
the “vibrato™ or “tremolo™ and note
the modulation of the tone. This, in
essence, is what the alpha sounds like.
Alpha monitoring is essentially an in-
dication of the degree of relaxation,
therefore almost any relaxation tech-
nique you may know (non-alcohol and
non-drug) will facilitate alpha produc-
tion.

Alpha sessions usually last for 10
to 15 minutes per day, and if you
stick to it, you will note a general
relaxation and a feeling of well being
after each alpha session. Do not keep
it up for more than 15-minutes a day
at first, as fatigue rapidly sets in,
nullifying any extra time. The two key
words here must be relaxation and
patience.

After each session, carefully wipe
each electrode clean with alcohol, as
skin oils; dirt, and other deposits may
accumulate to destroy the good elec-
trical contact, thus degrading perform-
ance. R-E
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One of our
most successiul students
wrote this ad!

@ RADIO-ELECTRONICS

Harry Remmert decided he
needed more electronics
training to get ahead. He
carefully *’shopped around’’

for the best training he could
find. His detailed report on why
he chose CIE and how it worked
out makes a better ““ad’’ than
anything we could tell you.
Here’s his story, as he wrote it
to us in his own words.

By Harry Remmert

66 A FTER SEVEN YEARS in my present position, | was made
painfully aware of the fact that I had gotten just about
all the on-the-job training available. When I asked my
supervisor for an increase in pay, he said, “In what way
are you a more valuable employee now than when you
received your last raise?” Fortunately, I did receive the
raise that time, but I realized that my pay was approach-
ing the maximum for a person with my limited training.
“Education was the obvious answer, but I had enrolled
in three different night school courses over the years and
had not completed any of them. I’d be tired, or want to
do something else on class night, and would miss so many
classes that I’d fall behind, lose interest, and drop out.

The Advantages of Home Study

“Therefore, it was casy to decide that home study was the
answer for someone like me, who doesn’t want to be tied
down. With home study there is no schedule. 1 am the
boss and I set the pace. There is no cramming for exams
because I decide when I am ready, and only then do I
take the exam. I never miss a point in the lecture because
it is right there in print for as many re-readings as I find

v
-
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Harry Remmert gives his CIE Electronics course much of the credit for
starting him on a rewarding career. He tells his own story on these pages.

neccessary. If I feel tired, stay late at work, or just feel lazy,
I can skip school for a night or two and never fall behind.
The total absence of all pressure helps me to learn more
than I'd be able to grasp if I were just cramming it in to
meet an exam deadline schedule. For me, these points
give home study courses an overwhelming advantage over
scheduled classroom instruction.

“Having decided on home study, why did I choose CIE?
I had catalogs from six different schools offering home
study courses. The CIE catalog arrived in less than one
week (four days before | received any of the other cata-
logs). This indicated (correctly) that from CIE | could
expect fast service on grades, questions, etc. I climinated
those schools which were slow in sending catalogs.

FCC License Warranty Important

“The First Class FCC Warranty* was also an attractive
point. I had seen “Q” and “A” manuals for the FCC exams,
and the material had always seemed just a little beyond
my grasp. Score another point for CIE.

*CIE backs its courses with this famous Money-Back Warranty: whenFyou

complete a CIE license preparation course, you'll be able to pass your FCC

exam or be entitled to a full refund of all tuition paid. Warranty is valid
during completion time allowed for your course.



“Another thing is that CIE offered a complete package:
FCC License and technical school diploma. Completion
time was reasonably short, and I could attain something
definite without dragging it out over an interminable num-
ber of years. Here I eliminated those schools which gave
college credits instead of graduation diplomas. | work in
the R and D department of a large company and it’s been
my observation that technical school graduates generally
hold better positions than men with a few college credits.
A college degree is one thing, but I'm 32 years old, and
10 or 15 years of part-time college just isn’t for me. No,
I wanted to graduate in a year or two, not just start.

“When a school offers both resident and correspondence
training, it’s my feeling that the correspondence men are
sort of on the outside of things. I wanted to be a full-fledged
student instead of just a tag-a-long, so CIE’s exclusive
home-study program naturally attracted me.

“Then, too, it’s the men who know their theory who
are moving ahead where | work. They can read schematics
and understand circuit operation. I want to be a good
theory man.

“From the foregoing, you can see 1 did not select CIE
in any haphazard fashion. I knew what I was looking for,
and only CIE had all the things 1 wanted.

Two Pay Raises in Less Than a Year

“Only eleven months after I enrolled with CIE, 1 passed
the FCC exams for First Class Radiotelephone License
with Radar Endorsement. | had a pay increase even before
I got my license and another only ten months later.

“These are the tangible results. But just as important are
the things I’ve learned. | am smarter now than [ had ever
thought I would be. It feels good to know that I know what
I know now. Schematics that used to confuse me completely
are now easy for me to read and interpret. Yes, it is nice to
be smarter, and that’s probably the most satisfying result
of my CIE experience.

Praise for Student Service

“In closing, I'd like to get in a compliment for my Corre-
spondent Counselor who has faithfully seen to it that my
supervisor knows I'm studying. 1 think the monthly reports
to my supervisor and generally flattering commentary have
been in large part responsible for my pay increases. My
Counselor has given me much more student service than
*“the contract calls for,” and I certainly owe him a sincere
debt of gratitude.

“And finally, there is Mr. Tom Duffy, my instructor. |
don't believe I've ever had the individual attention in any
classroom that I’ve received from Mr. Dufly. He is clear,
authoritative, and spared no time or effort to answer my
every question. In Mr. Dufly, I've received cverything 1|
could have expected from a full-time private tutor.

“I’m very, very satisfied with the whole CIE experience.
Every penny | spent for my course was returned many

For men with prior electronics training . . .
Electronics Engineering Course
... Covers steady-state and transient network theory, solid-state
physics and circuitry, pulse techniques, computer logic and mathe-

matics through calculus. A college-level course for men already
working in Electronics.

times over, both in increased wages and in personal
satisfaction.”
——— R —

Perhaps you too, like Harry Remmert, have realized that
to get ahead in Electronics today, you need to know much
more than the “screwdriver mechanics.” They’re limited
to “thinking with their hands”...learning by taking
things apart and putting them back together . . . soldering
connections, testing circuits, and replacing components.
Understandably, their pay is limited —and their future, too.

But for men like Harry Remmert, who have gotten the
training they need in the fundamentals of Electronics, there
are no such limitations. He was recently promoted, with
a good increase in income, to the salaried position of Senior
Enginecring Assistant working in the design of systems to
silence submarines. For trained technicians, the future is
bright. Thousands of men will be needed in virtually every
field of Electronics from two-way mobile radio to computer
testing and troubleshooting.

Send for Complete Information — FREE

Many men who are advancing their Electronics career
started by reading our illustrated school catalog, “Succeed
in Electronics.” It tells of the many electronics careers
open to men with the proper training. And it tells which
courses of study best prepare you for the work you want.

If you're “shopping around” for the training you need
to move up in Electronics, this interesting book may have
the answers you want. We'll send it to you FREE. With it,
we'll also include our other helpful book, “How To Get A
Commercial FCC License.”

To get both FREE books, just fill out and mail the
reply card. For your convenience, we will try to have a
representative call. If card is missing, use coupon below.

APPROVED UNDER G.I. BILL

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

Cl

Cleveland Institute
of Electronics, Inc.

1776 East 17th Street, Cleveland, Ohio 44114
Accredited Member National Home Study Council

Cleveland Institute of Electronics, Inc.
1776 East 17th Street, Cleveland, Ohio 44114

Please send me your two FREE books:
1. Your school catalog, “Succeed in Electronics.”
2. Your book on "How To Get A Commercial FCC License.”

' :
|

| |
| |
| I
I |
[ I
| | am especially interested in: |
| O Electronics Technology [ Electronic Communications |
| [ Broadcast Engineering [ Industrial Efectronics |
| [ First Class FCC License ] Electronics Engineering |
| ] Electronics Technology with Laboratory |
| |
| |
[ |
[ |
| |
| :
|

| |
[ |

Name___
(Please Print)
Address
City —
State_ Zip—___Age

[ Veterans & Servicemen: Check here for G. I. Bill informationR

Circle 26 on reader service card
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CB EQUIPMENT ROUNDU!

Here’s what the manufacturers are offering
at the present time and the direction that they

will take in the future.

by HERB FRIEDMAN

IF THERE HAS BEEN ONE OUTSTANDING
feature of Citizens Band equipment it
is that each year has seen new and
dynamic applications of up-to-the-min-
ute technology. From its humble be-
ginnings with super-regenerative re-
ceivers, the modern CB transceiver has
grown into single sideband, and all
along the way its technological im-
provements spilled over into other
fields. The inexpensive mechanical

ol

REGENCY STL-301 transceiver.

and ceramic filters which first became
popular in budget priced CB gear is
now found in commercial and hobby
two-way radio equipments. Similarly,
the great CB market which made it

NEW RULES FOR CB

worthwhile for manufacturers to de-
velop new types of mobile antennas
made possible the application of these
antenna designs for other markets.
And frequency synthesis,

which

-

SBE MODEL 26CB transceiver with squelch.

couldn’t get off the ground in hobby
and consumer equipment, made its
entry into the commonplace through
CB. Even the integrated circuit made
its major entry into the consumer field
through CB.

But there is a practical limit to tech-
nological advancement, a point beyond
which no further improvements can be

New channel allocations could mean a boom
to CB. Here are the proposals that are before the
FCC and what they could mean to you.

by JACK HELMI

SALES OF CB RADIOS ROSE SHARPLY DURING
1974 as a result of nationwide publicity
that made more of the public aware that
Citizens Band radio existed. Newspapers
all over the country ran feature articles
about the ever expanding use of CB
radio by truckers for keeping in touch
with each other and warning both truck-
ers and motorists about road hazards.
And, during the Labor Day weekend,
newspapers and news broadcasters told
the public about truckers using CB radio
to identify the car of a Southern Cali-
fornia sniper who had killed three people
and injured six others.

CB radio received more public atten-
tion when it was made known that an
application for licensing 2000 CB radios
for installation in squad cars had been
filed by the Illinois State Police, so that
state troopers could communicate di-
rectly with motorists in need of police
assistance. Still more publicity resulted
from the application by the Missouri
Highway Patrol for federal funds to
cover the cost of CB radios for all of
its patrol cars. Earlier, the use of CB

radio by the Ohio State Patrol received
considerable national publicity,

And as CB radio got more and more
publicity, fewer and fewer newspapers
stopped referring to CB’ers as ‘“hams”
when their reporters and editors found
that they are not the same.

New channel allocations
The booming CB radio business can

COBRA CAM-89 base station.

made—at the present time—within a
given price range. Still, a manufac-
turer cannot ride along with the same
models year after year, and since tech-
nology is limited, the logical step is to
improve the operating conveniences.
And operating convenience is just
what you'll find in the latest CB equip-
ments.

Operating convenience is a two-
edged sword. To the hobbyist it means
all the controls and metering he might
possibly use to maximize the total
potential of CB. To the straight com-
munications user of CB, maximum
operating convenience means push-the-
button-and-go, with no extraneous con-
trols or switching to get between the
desire to send or receive a message
and the actual act of doing so.

So what we have is a basic need for
the maximum operating features and
a need for equipment virtually stripped
to the bare bones, and that’s primarily
what’s being offered in the new CB
equipments.

be expected to explode when the FCC
expands the existing 23-channel Class D
citizens band to 70 channels immediately
and to 100 channels eventually. As soon
as final rules are adopted, according to
the FCC proposal, the existing 26.96-
27.26 MHz Citizens band will be ex-
tended to 27.51 MHz. Channels 1
through 23 and new Channels 24
through 30 will be available for AM and
SSB (both upper and lower sideband)
transmission. These 30 channels, listed
in Table 1, will be available for both
inter-station communication (between
units of different licensees) and intra-
station communication (between units of
the same licensee). Channel 9 will re-
main the emergency channel and Chan-
nel 11 will be the calling channel which
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CHANNEL 8 CHANNEL 9 (4 WATTS) cHANNEL 10
Y - Y A K
8 D e ow 4
%, +30 dBm
5 K it (1 WATT)
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(0.0 WATT)
A E | | o _ M
[Te) [Te] un [Te] [Te] [Te]
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FREQUENCY IN MEGAHERTZ
FIG. 1—SPECTRAL ENERGY DISTRIBUTION for the existing 27-MHz band CB Channels with

a 2500-Hz modulating signal.



With very few exceptions, CB man-
ufacturers now offer a complete line
ranging from a subminiature mobile
transceiver accommodating one, two
or up to six user-selected channels,
through full-coverage 23 channel high-
performance AM models, to feature
packed high performance AM models,
and ending up with high-performance
single-sideband (SSB) transceivers.
(There are no budget SSB models,
yet.)

The basic package still remains the
full coverage 23-channel high-perform-
ance AM transceiver, most having

h“

(left) COURIER COP-SCAN model VHFL.
(right) PACE MODEL CB-105 6-channel
portable.

)

OF PACE 120 =
o Do
PACE MODEL 120 base station.

“extra” features such as a remote
speaker connection, operation as a
public address (PA) amplifier (gen-
erally with a separate PA speaker con-
nection). Metering is generally pro-
vided for relative power output and
signal strength, though standard S-
meter calibrations are provided. High
receiver selectivity is generally attained
through ceramic or mechanical filters
in the second i.f. amplifier. In short,
the transceiver is primarily a repeat of
last year's model.

Where differences do exist it is
likely to be an upgrading on the basic
package, such as a noise blanker,
found on Tram’s Diamond 40, among
others which feature AM and noise
blanking. And that’s about the only
real technical highlight for the new
models. Other extras appear to be
primarily of special, but low demand
user interest: such as more models
featuring 12-volt operation with either
positive or negative ground: two meters
(rf output and signal sensitivity) in-
stcad of one doing double-duty; sep-
arate switches for the remote speaker

and PA speaker; possibly a headphone
output jack (which is nothing more
than another remote speaker output);
and one of the most useless features
of all, a noise limiter (not noise blank-
er) on-off switch. (Other oddball fea-
tures of dubious value to most CB’ers
are a tape recorder output, and an
audio input which permits the trans-
ceiver to be used as a low power
(about 2.5 watts) audio amplifier.
None of these features really con-
tribute either to ease of operation or
communications effectiveness, but they
do make this year’s models different
from those of last year.)

GOLD LINE reflected power meter.

One feature formerly found on the
“gold-plated specials” which is now
being combined into more standard
transceivers, and which can be an im-
portant operating aid is the built-in

TABLE 1
AM/LSB/USB Channel Frequencies
Chan- Chan- Chan-

nel MHz nel MHz nel MHz
1 26965 11 27.085 21 27.215
2 26.975 12 27.105 22 27225
3 26985 13 27.115 23 27.255
4 27.005 14 27125 24* 27.235
5 27.015 15 27.135 25" 27.245
6 27.025 16 27.155 26" 27.265
7 27.035 17 27165 27* 27.275
8 27.055 18 27.175 28" 27.285
9 27.065 19 27.185 29 27.295
10 27.075 20 27.205 30* 27.305

* proposed channel allocations

may be used only for establishing com-
munication.

Another 40 new channels (60-99),
listed in Table 2, will be available only
for intra-station communication and the
use of suppressed carrier SSB (upper side-
band) only will be manadtory. The pro-
posed new rules also call for inclusion of
Channel 9 and Channel 11 capability for
all transceivers operable on four or more
channels, On these two channels. the
use of DSB (double sideband) AM or
compatible transmitted carrier single
sideband AM will be required so that
transmissions can be demodulated by an
AM receiver.

The carrier frequencies of the existing
27-MHz band CB channels are separ-
ated by 10 kHz as shown in Fig. 1.
In this illustration, the Channel 9 car-
rier frequency (27.065 MHz) is repre-

sented by line G. When modulated by a
voice signal containing frequencies up
to 2500 Hz, the major upper sideband
extends 10 27.0675 MHz (line H) and
the major lower sideband extends to
27.0625 MHz (line F). In addition, a
minor upper sideband (second harmonic
of 2500 Hz extends to 27.070 MHz (line
I) and the minor lower sideband to
27.060 MHz (line E). The actual band-
width is 10 kHz (=+5.0-kHz). Because
of the modulation products. however,
which must be at least 25-dB below the
carrier level, the apparent occupied
bandwidth is S-kHz when the modulating
frequency is 2500 Hz. The illustration
shows the relative sideband power levels
with respect to 4 watts carrier level when
100 per cent tone modulation is applied.

It can be seen that the Channel 9 sig-
nal extends to the edge of the spectrum
spiace allocated to Channels 8 and 10.
Fortunately, the level of the minor side-

B D F H
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SIDEBAND| +1.1 kHz |SIDEBAND
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FIG. 2—SPECTRAL ENERGY DISTRIBUTION
for the proposed USB channels 60 and 61
with a 400.2800-Hz modulating signal,

TABLE 2
Proposed SSB-Only Channels
Channel MHz Channel MHz

60 27.310 80 27.410
61 27.315 81 27.415
62 27.320 82 27.420
63 27.325 83 27.425
64 27.330 84 27.430
65 27.335 85 27.435
66 27.340 86 27.440
67 27.345 87 27.445
68 27.350 88 27.450
69 27.355 89 27.455
70 27.360 90 27.460
71 27.365 91 27.465
72 27.370 92 27.470
73 27.375 93 27.475
74 27.380 94 27.480
75 27.385 95 27.485
76 27.390 96 27.490
77 27.395 97 27.495
78 27.400 98 27.500
79 27.405 99 27.505

band signals is low enough so that major
problems seldom occur. But, it is shown
that purity of the transmitted signals and
receiver selectivity are important.

The spacing of the Channel 60 and 61
USB signals, when 400-2800-Hz is ap-
plied, is shown graphically in Fig. 2.
Line B represents the lower edge of the
Channel 60 upper sideband which is 400-
Hz above the suppressed carrier fre-
quency (27.310 MHz). The upper edge
of this sideband is represented by line D
and is 2800-Hz above the suppressed
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CB EQUIPMENT ROUNDUP

SWR meter such as found on the SBE
Console II. The built-in SWR meter,
at its worst has absolutely no adverse
effect on overall transceiver perform-
ance; at its best it gives instant notice
of the condition of the antenna system.
The same cannot be said of a micro-
phone gain control—the latest idea to
hit the average CB transceiver. Many
manufacturers seem to believe that
adjustable microphone gain is the up
and coming “most desired feature.”
When done properly, such as in the
Pearce-Simpson Bengal SSB (AM and
SSB operation), where a microphone
gain control is provided in conjunction
with a modulation meter, user adjust-
able microphone gain can insure opti-
mum modulation. But, and it’s a big
BUT, several transceivers have a
microphone gain control, no means
of indicating the percent modulation,
and no 100% modulating limiting.
The user can easily crank up enough
mike gain to severely overmodulate,
producing a signal with almost un-
believable distortion. (Most strange.
CB transmitters are supposed to be
limited to 100% modulation.) Without
a modulation meter of some type the
adjustable microphone gain is a classic
example of a good idea gone wrong.
Moving up to the higher priced, or

“gold-plated” models, we find an in-
teresting feature sure to find its way
into many more brands as the year
progresses. Hy-Gain has incorporated
an antenna tuner into several of its
models, among them the Hy-Range
III Mobile Transceiver. While all CB
transceivers are made to work into the
standard 50 ohms impedance of CB
antennas, there are times when a
mobile/portable unit might have to
use a random length of wire for an
antenna, or, more typical, a mobile
antenna of the straight whip variety
won't be 50 ohms. The built-in an-
tenna tuner provides the most optimum
match between the transmitter and a

N

)
N

SHAKESPEARE CB whip
mobile antenna for cars,
trucks and recreational
vehicles.

N

13
\l

JOHNSON FM 590
portable transceiver.
A convenient light-
weight, easily carried
unit.

non-standard antenna, permitting the
transmitter to deliver the highest pos-
sible output for a mismatched condi-
tion.

Other “new” features found on the
deluxe models such as the Royce 1-
640 is a tone control and agc (auto-
matic gain control) on-off switch. The
tone control can eliminate the sharp,
ear-piercing sound common to some
transmitters—and receivers having
small speakers, by attenuating the
highs. But it's debatable whether de-
feating the agc has any value since
any signal stronger than a flea’s whis-
per will overload a receiver with-
out agc.

Modern marketing techniques have
also produced new terminology for
standard features. All SSB transceivers

(continued on page 83)
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carrier frequency. The lower edge of the
Channel 61 upper sideband (line F) is
2600-Hz above the upper edge of the
Channel 60 sideband and 400-Hz above
the suppressed Channel 61 carrier fre-
quency (27.315 MHz). The guard band
between channels is 2.6-kHz wide.

In both Figs. 1 and 2, frequency drift
was not taken into consideration. Under
the current carrier frequency tolerance

Channel 9 signal (Fig. 1) could extend
1.35-kHz closer to the Channel 8 or 10
spectrum, depending upon the direction
of the frequency error, The FCC pro-
poses 0.002% frequency tolerance for
the USB channels. If the frequency error
of a Channel 61 signal (Fig. 2) is
—0.002% and that of a Channel 60
signal is +0.002%, the separation of
the edges of their main sidebands will
be reduced to about 1.1 kHz.

The Notice of Proposed Rules Making

of 0.005%, the main sideband of a tentatively calls for the phase-out of
9000-9003 kHz 9000.4 - 9002.4 kHz 2
X
SELEC-
RF IF PROOUCT AF
AMpLIFIER [ 7| MIXER 7=t TVITY AMPLIFIERS| | DETECTOR [ "] AMPLIFIER
17.960-18.505
MHz
SQUELCH
R
Y
3 LOCAL
OSCILLATOR
T
8999.9 -
9000.1 kHz g;ﬁ?%f“
I L O T o= BALANCED 9-MH;z
g AMPLIFIERS[™ "] CONVERTER g - |MoOULATOR| . OSCILLATOR
| | =7
ALC L——feed

AF
AMPLIFIER

FIG. 3—HYPOTHETICAL USB-ONLY TRANSCEIVER configuration.

DSB AM so that AM Channels 1-23
and new AM Channels 24-30, which are
spaced 10-kHz apart, can be split into
60 upper SSB channels spaced 5-kHz
apart.

To alleviate some of the congestion on
the existing 23 CB channels, the FCC,
in a separate action, has proposed ban-
ning the operation of unlicensed, 100-
milliwatt, Part 15 walkie-talkies within
the 27-MHz Citizens band seven years
after adoption of the proposed rules,
banning manufacture after one year and
sales after two years. A new five-channel
49.9-50-MHz band would be made avail-
able for use by unlicensed low-power
communication devices.

To permit greater communication
range, the FCC has already increased
the CB antenna height limit to 60 feet
above the ground. This applies only to
omnidirectional antennas. The former an-
tenna height limit—20 feet above an ex-
isting structure or natural formation—
still applies to directional antennas.

Effect on consumers
Although the Citizens Radio Service
was intended to enable citizens to use
two-way radio for personal and/or busi-
ness communications, business users have
been all but swamped out by personal
users. The allocation of 40 intrastation
channels should again make the Citizens
Band valuable to business users.
Immediately upon adoption of the new
rules, as proposed, none of the existing
(continued on page 80)
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Each clock uses a different readout display. You can
choose between two 6-digit desk clocks and a quartz
controlled wall clock with 3Y2-inch LED readouts.

by CHARLES CARINGELLA and
MICHAEL ROBBINS

IF YOU'VE HAD THE URGE LATELY TO JUMP
on the bandwagon and build yourself an
all solid-state digital clock, then look no
further! We suspect there is a digital-
clock cult emerging in this country, and
if you're already a collector of digital
clocks, you'll want to add these three
unique clocks to your collection. You
can choose from two 6-digit desk clocks
using different readout displays, or you
can elect to build the quartz-controlled
6-digit wall clock with jumbo 3Y2-inch
LED readouts. By using the latest solid-
state devices, you'll see how easy it is
to build a precision timepiece to enhance
your home or office.

The clock chip

At the heart of all three clocks is the
popular National MMS5314N  P-MOS
integrated circuit. This large-scale IC
uses p-channel, low threshold, enhance-
ment-mode devices. The equivalent of

FIG. 1—THE 6-DIGIT DESK CLOCK with
Numitron display blends (nto almost any
home or office decor. Smoke-gray or clear
‘‘see through™ acrylic may be used for the
cover. Oiled walnut is used for the side
pieces.

over 450 transistors are squeezed into this
one IC.

The organization of the IC provides
many options which are exploited in
these clocks. For proper timekeeping, the
time-base for the IC can be either 50 or
60-Hz, but it may go as high as 60,000-
Hz and still operate properly. This fea-
ture is used in the unique time-setting
circuit of the wall clock.

The 50 or 60-Hz input is applied to
a shaping circuit in the IC and then to
a prescaler, which divides the 50-Hz in-
put by 50, or the 60-Hz input by 60, to
produce a 1-Hz signal. This is applied
to a counter, which counts from zero to
59 of these one-per-second pulses, then
resets itself back to zero. The actual
count (0-59) output of the seconds
counter is in Binary Coded Decimal
(BCD) form.

The reset pulses from the seconds
counter occur once per minute. These
are counted in the minutes counter, which
also counts from zero to 59, and resets.
Its output is also BCD.

The reset pulses from the minutes
counter are counted by a programmable
hours counter. By either grounding or leav-
ing pin 10 of the IC floating, the hours
counter is programmed to count zero to
12, or zero to 23, and then reset on the
next pulse. Thus, the counters can be
programmed to count up to 12 hours,
59 minutes, 59 seconds or up to 23
hours, 59 minutes, 59 seconds.

The seconds and minutes counters each
have seven outputs, while the hours
counter has six outputs, for a total of 20.
In order to reduce this number for sim-
plification of the output circuitry, the
outputs of the counters are selected se-
quentially, one at a time. This selector,
or multiplexer, is like a four-pole, six-

position switch, continuously rotating at
a speed controlled by a resistor and ca-
pacitor connected externally to pin 23
of the IC.

This “switch™ selects the seconds (S,),
tens of seconds (S,,), minutes (M,), tens
of minutes (M,,), hours (H,), and tens
of hours (H,), over and over in that
order. In addition, a “fifth pole” of the
multiplex “switch” energizes a different
digit-enable output terminal for each
digit, to let the outside world know which
position it is at, at any instant. More
about this later.

Within the IC, the four BCD signals
are next fed into a read only memory.
The ROM converts the BCD code into
a 7-segment code, required by the dis-
play devices. This code is brought out
on seven pins on the IC (pins 3 to 9),
which, along with the six digit-enable
outputs (pins 17 to 22) contain all of
the required output information to op-
erate a 6-digit, 7-segment display.

Switching gates, located before the
prescaler. before the seconds counter, and
after the seconds counter, are used to
stop or speed up the counter. Using this
method, it is possible to accurately set
the correct time, by means of external
pushbutton switches.

The displays

Each of the three clocks uses a dif-
ferent display. The 6-digit desk clock
shown in Fig. 1 uses the popular RCA
Numitron. This is an incandescent-type
display tube. Each segment is a low-
temperature tungsten filament. Seven
filaments make up the 7-segment display
and are housed in a glass vacuum-tube
envelope that plugs into a standard tube
socket. The Numitron filaments are op-
erated at a low temperature, resulting in
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a rated life of about 10 years. Unlike
LED’s, the Numitron emits light in a
wide spectrum, permitting a wide variety
of color filters to be used over the dis-
play. This type of display is also suited
for viewing in bright daylight and will
not wash out. Two diflerent size readouts

are used in the Numitron desk clock to
avoid confusion caused by the rapidly
changing seconds and to eliminate dis-
tracting colons. The hours and minutes
digits are 0.6-inch high displays, while
the seconds digits are 0.4-inch high dis-

plays. The overall display is very pleasing

to the eye, and can be read easily from
across an average size room and from
almost any angle.

The 6-digit LED desk clock uses the
latest jumbo-size LED (light-emitting di-
ode) readouts, made by Litronix. These
new 7-segment readout displays feature

@ D48.D52
181 IN4OOI a
12 VOLTS AC (s) R17 s1
4709
L o 4
+f C3 S1
100<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>