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Castle, the pioneer of television tuner overhauling, offers the following services to

solve ALL your television tuner problems.

® OVERHAUL SERVICE — All makes and models.

(1960, or later)

VHF or UHF tuner $9.95
UHF-VHF combination (one piece chassis) $9.95
TRANSISTOR tuner $9.95
COLOR tuner $9.95

(Guaranteed color alignment . . . no cdditional ciﬁurge)

Overhaul includes parts, except tubes and transistors.

Simply send us the defective tuner complete; include tubes,
shield cover and any damaged parts with model number
and complaint. Your tuner will be expertly overhauled and
returned promptly, performance restored, aligned to original
standards and warranted for 90 days.

UV combination tuner must be single chassis type; dismantle
tandem UHF and VHF tuners and send in the defective unit
only.

And remember—for over a decade Castle has been the leader
in this specialized field . . . your assurance of the best in
TV tuner overhauling.

Remove all accessories . . .

Exact replacements are available for tuners that our inspec-
tion reveals are unfit for overhaul. As low as $12.95 ex-
change. (Replacements are new or rebuilt.)

CASTLE TV TUNER SERVICE,

or dismantling charge will apply.

® CUSTOM REPLACEMENTS

® UNIVERSAL REPLACEMENTS

Prefer to do it yourself?

Castle universal replacement tuners are available with the
following specifications.

STOCK SHAFT LF. OUTPUT
No. HEATERS Min* Max* Snd.  Pic. PRICE
CR6P  Parallel 6.3v  1%” 37 4125 4575 8.9
CR7S  Series 600mA 13/1” 3”7 4125 4575 9.50
CR9S  Series 450mA 134 3”7 4125 4575 9.50
CR6XL Parallel 6.3v  2%” 12”7 4125 4575 1045
_C‘R7XL Series 600mA 212" 127 41.25 4575 11.00
CRIXL Series 450mA 2V 12”7 4125 4575 11.00_

*Selector shaft length measured from tuner front apron
to extreme tip of shaft.

These Castle replacement tuners are all equipped with memory fine tun-
ing, UHF position with plug input for UHF tuner, rear shaft extension and
switch for remote control motor drive . . . they come complete with hard-
ware and component kit fo adapt for use in thousands of popular TV
receivers.

Order universal replacements out of Main Plant (Chicago)
only.

INC.

MAIN PLANT: 5715 N. Western Ave., Chicago, lllinois 60645
EAST: 130-01 89th Rd., Jamaica, N.Y. 11418

Circle 8 on reader service card



Grantham School of Engineering RE-4-70

1505 N. Western Ave., Hollywood, Calif. 90027

Gentlemen:

Please mail me your free Bulletin which explains how
the Grantham home-study educational program can pre-
pare me for my Associate in Science Degree in Elec-
tronics Engineering.

Name Age
Address
City State Zip

Grantham School of Engineering

has conferred on

John Doe

the degree of

Associate in Science in Electronics Engineering

with all the rights and privileges thereunto appertaining.  In witness thereof this diploma duly signed

has been issued by the School Admimstration upon recommendation of the faculty at the Schoo! on this
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Grantham School of Clngineering

has conferred on

John Doe

the degree of

Bachelor of Science in Glectronics Cngineering

witfi all the rights and Priviledes thetrunta xppectaimng. An witness thereof this diplema
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Grantham School of Engineering

Home Study Division
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(213) 469-7878

& %, 1505 N. Western Ave.
f - Hollywood, Calif. 90027
- 2
% S Telephone:

Three Big Steps
to Success...
in

ELECTRONICS
ENGINEERING

There they are — three big steps that lead clectronics tech-
nicians to greater success — three deliberate steps to grearer
recognition and more income. Your future is shaped by the
moves you make — by the steps you take. Begin now with
Step #1.

STEP #1 is a simple request for full information on the
Grantham Elcctronics Degree Program. You take this first
stcp by filling out and mailing the coupon. Then, we mail
our catalog to you; we do not send a salesman.

STEP #2 is carning your Associate in Science Degrec in
Electronics Engineering (the ASEE). If you have completed
at least one year of fulltime experience as a bona fide elec-
tronics technician, you may carn your ASEE Degree almost
entirely by correspondence — including a minimum resident
attendance of only two weeks.

STEP #3 is carning your Bachelor’s Degree in Electronics
Engineering. Upon carning your ASEE Degrec you may
have reached your objective, or you may wish to continue
and carn your BSEE Degree. The Grantham BSEE Degree
program is offered in evening classes in Hollywood, and is
designed especially for employed engineering technicians
who hold the ASEE Degree.

Accreditation, and G.I. Bill Approval

The Home Study Division of Grantham School of Engineer-
ing is accredited by the Accrediting Commission of the
National Home Study Council. Both the Home Study Divi-
sion and the Resident Division are approved under the G.1.
Bill, and both divisions are legally authorized to grant aca-
demic degrees.

The Home-Study Method

Grantham School of Engineering is a specialized, college-
level, educational institution —established in 1951 —which
teaches engincering by the so-called “new approach.” This
is the method (often referred to by names such as “inde-
pendent study™) that has recently created great interest
among college educators. Actually, this “new approach” is
not new at all. Grantham and many other good schools have
been using it for years, under such names as “home study”
and “correspondence instruction.”

Now that the method has become “respectable” and is being
used by reputable colleges to lead to bachelor’s degrees,
Grantham can offer clectronics technicians the opportunity
to study for an accredited ASEE Degree mostly by corre-
spondence. As a technician, you already know the “hard-
ware” side of electronics, and you can upgrade from tech-
nician to engineer while you continue your employment as
a technician. Get complete details. Mail the coupon for our
free bulletin.

Circle 9 on reader service post card
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WALTHAM, MASS.——ThlS
anechoic chamber is being
used by Sylvania to provide
an echoless and interference-
free environment to test rf
feeds for earth station an-
tennas used in the satellite

DOPPLER RADAR SYSTEM
MAPS STORMS IN 3D

BouLDER, CorLo.—Using a
new Doppler radar technique
and high-speed digital com- |
puters, meteorologists can
now study in 3D the interpal |
development of storms.

The technique, conceived
10 years ago by Dr. Roger
Lhermitte, a physicist with
the Environmental Science
Services Administration
(ESSA), has had to wait for
computers that could process
the complex volume of data.

Two or three Doppler ra- |
dars are used to probe a
storm. The radial velocity of
particles within the storm is
determined by the change in
frequency of the reflected
wave. An electronic range
gate allows sampling of |
radial velocity data at 24
points from front to rear of
a storm. Lhermitte is cur-
rently developing a radar-
housed computer that will
sample several hundred
points each second, scanning
an entire storm in a minute.

The systems, still too
complex to be made com-
mercially, are being used to
improve weather prediction.

2

NeEw York—Bell & How-
ell has introduced new high-
density recording tapes that
use iron oxide particles
60-70% smaller than most
tapes on the market and
“gamma  orientation”—elec-
tronic alignment and packing
together of the particle coat-
ing. A new binder break-

S  NEW TAPE HAS WIDER RESPONSE

helps tape quality.

The new tape is available
in two densities. The re-
sponse curve shown com-
pares the response of the ul-
tra-high-density tape  with
another widely sold brand at
332 ips on an Ampex 300.
The UHD costs 20% more
than the high-density tape.
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The rf feeds are part of the

through, says B&H, allows

large dish-shuped antennas ; X

that transmit and receive MOTe particles in each square
telephone, telelypewriter and  centimeter, while an ultra-
TV communications via sta- thin insulating shield sur-

tionary earth satellites. rounding each particle also

LOOKING AHEAD

by DAVID LACHENBRUCH
CONTRIBUTING EDITOR

| Runaway recorders

The booming popularity of the tape recorder makes it
far and away the fastest-growing product in the consumer
segment of electronics in the US. Yet as tape recorder and
player sales rise, domestic manufacture of recorders is qui-
etly declining.

Two major manufacturers are now in the process of
abandoning US manufacture of audio tape recorders for the
consumer mass market, although both plan to continue—
and even step up—their offerings in this field via imports.
One is Ampex, the company that introduced the tape
recorder to America. The other is Bell & Howell. Ampex
will continue to manufacture professional audio and video
recorders in the US. Both companies will have consumer
recorders built overseas to their specifications.

For many years, imports have dominated the recorder
market, but with the growth of the cassette, less than 10%
of all recorders sold in the US last year were built here.
Both Ampex and Bell & Howell have been importing as well
as manufacturing recorders here, and now will move their
open-reel production to factories abroad.

These two defections leave only three major companies
making mass-market consumer recorders in the US—Min-
nesota Mining (Wollensak brand), Telex and V-M, al-
though several firms make semiprofessional recorders. These
three companies say they have no intention of quitting do-
mestic production. Several other domestic firms make 8-
track tape players, but except for automobile units, the bulk

(continued on page 4)

' COMPUTERS TO SPOT

UNIQUE VOICEPRINTS

CaMDEN, N.J.—Prototype
equipment that uses a com-
puter to identify individuals
by their “voiceprints” is un-
der development by RCA.
Computer-based  speech-rec-
ognition systems measure
lenergy—level variations  in
'phonemes. Some 40 pho-
nemes—such as the “p” in
pin and “f” in fin—comprise
the English language.

For identity authentica-
tion, a circuit card could be
'prepured and compared elec-
| tronically with the voice fed
| into the system. Besides mili-
| tary applications, banks
{ could use the system to au-
| thenticate  telephone  calls
| from customers giving verbal
instructions for transactions.

AUTOMOTIVE

ELECTRONICS

IN THIS ISSUE
Without being aware of

it, your foot may become
a little too heavy on the

|| gas pedal when vyou're
driving. To prevent un-
wanted speeding tickets,

why not build an electronic
alarm that triggers when
you exceed preset speed
limits? The complete two-
part project starting on
page 33 uses a precision
tachometer to determine
rpm and speed. A frequen-
cy-sensitive circuit can then
be set to trigger when rpm
gets too high.
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Penniac Game Computer . . . . .. . .
Build R-E’s 66-IC penny-matching game

.

.Tachometer and Excess-Speed Alarm

Stops you from exceeding preset mph limits

Easy Way To Add Stereo Speakers . _ , .
Extend tape-deck sound outside your car
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Handy headlight circuit saves your battery
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Keep your car in rop running condition
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Profizable techniques and casebook repairs
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Crusade for service
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An expert looks at their cause and cures
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Current happenings with future overtones
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Lights-on reminder circuit won't let you
walk away from your car with the head-
lights on. . )

G

Penniac Game Computer computes your
moves and plays a tough penny-match-
ing game. Can you beat 66 IC's?
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IDEAL WAVEFORM OF THE SIGNAL
ACROSS THE POINTS IN A
STANDARD IGNITION SYSTEM

Tune your car for top performance with
your VOM. For details of a low-cost tune-
up procedure. see page 23
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LIGHT BEAM FEEDS
DATA TO COMPUTER

An electrical engineering
professor, Dr. Jack Baird at |
the University of Colorado,
has developed a technique
for transmitting computer
data from one building to
another with an infrared
light beam. The method has
saved the university thou- |
sands of dollars and the!
three years often required for |
installation of a microwave'
or telephone system. |

The setup uses a gallium
arsenide light emitter, con-
densing lenses and a photo-
transistor at the receiver. The |
data-modulated light from
computer terminals at the en- (

|
|

gineering center is sent 3000
feet to the computing center.
Rain or fog does not affect
the infrared wavelengths
used, although heavy snow
blocks transmission. |

The university is linking
other buildings to the com-
puting center at about $500
per installation. '

AUTOMOTIVE
ELECTRONICS
IN THIS ISSUE

Opening the garage door
on a cold morning and find-
ing the headlight switch on
and a dead battery is no
fun. Keep your temper
and battery with an easy-
to-build, headlight-on re-
minder alarm. It will acti-
vate any alarm you want
to hook up. See page 60.

122 COLOR TV MODELS

LISTED AS FIRE RISK

A list of 122 models of
color TV sets said to have a
greater risk of causing fires

was reported recently by the
National Committee on |
Product Safety. The various
models are made by 11 man- |
ufacturers.

Fire and smoke damage
claims were 3 per 10,000 sets
manufactured for the models,
over twice as high as the in-
dustry mean of 1.2 damage
claims per 10,000 sets built.

Convinced that  many
fires are never reported to
manufacturers, the committee
asked the National Electronic
Association, over 90% of
whose membership are TV
service/dealers, to also sur-

vey the TV fire problem.
4

NEW REGULATIONS CONTROL RADIATION PRODUCTS

Federal regulations cov- evidence of injury to humans.
ering electronic products that The Environmental Con-
emit radiation—color TV trol Administration has pro-
sets, microwave Ovens, sun posed that manufacturers of
lamps, etc.—now permit to be radiation-emitting products
declared defective products be required to keep records
that create a risk of injury. for 5 years after offering the
The new regulations, covering product for sale. The records
products made after Oct. 18, would include test results and
1968, do not require direct product durability and stability. |

SERVICE TECHS OPPOSE
REPAIR-ESTIMATE BILL

PHILADELPHIA—A state
bill that would require TV
service firms to provide the
customer with an estimate
before beginning repairs is
being actively opposed by the
Pennsylvania Federation of
TV Service Associations.

Association President

| Frank Krantz said it was un-

LOOKING AHEAD

(continued from page 2)

of this market is also supplied by foreign manufactures.

“Concert hall” at home

A Canadian stereo manufacturer is offering an ac-
cessory (for its own console and component systems) de-
signed to provide many of the advantages of 4-channel
sound from regular 2-channel discs, tapes and broadcasts.
Electrohome Ltd., whose products are also sold in many
parts of the US, has developed a system it calls “Environ-
ment L” It combines six sound sources, reverberation and
a separate stereo amplifier to duplicate concert-hall sound
in the home.

The complete Environment 1 sctup includes a stereo
amplifier with built-in time delay to feed two small omnidi-
rectional “sound-cube” speakers in the rear corners of a
room. Two satellite omnidirectional speakers are placed in
the front corners of the room, on either side of the console
and fed from the console’s stereo amplifier. The rear speak-
ers cmit the reverberant sound with a delay of 25 msec, and '
the whole system creates a 1.8-sec decay time—which Elec-
trohome’s engineers say determines the ideal characteristics |
of a good concert hall. Components of the system may be]
purchased scparately (the delay amplifier at $99.50), and
whole setup, including the four extra speakers, sells forI
about $210.

Home closed-circuit

A low-cost closed-circuit TV system especially designed
for home use—baby-watching, front-door surveillance,
swimming-pool safety, etc.—is being offered by GBC

Miniature monitor
e camera works with

a b-inch screen
set. Size keeps
this compact sys-
tem out of the
way.

Closed-Circuit Television Co., New York. For $337.50 re-
tail, here’s what you get: a small black-and-white camera, 5-
inch solid-state monitor, a single 50-foot cable, 2-way audio
system. GBC plans to market the system through electronic
parts suppliers as well as some TV-radio dealers.

| ing

{continued on page 6)

fair to ask for an estimate of
service costs due to the grow-
complexity of circuits
and the use of transistors.
The association is urging pas-
sage of another bill that

| would set licensing standards

for service firms.

ELECTRONIC WATCH
USES QUARTZ CRYSTAL

An electronic wrist watch
that uses a quartz crystal os-
cillating at 8192 Hz will soon
be introduced in the US by
Japan’s Seiko watch com-
pany. Hybrid dividing and
waveshaping circuits provide
one pulse a sec to shift a
stepping motor 60°. The
watch, accurate to within 5
secs a month, will cost under
$1000.

ROLOMITE SWITCH
SENSES ACCELERATION

LANCASTER, PA.—Acceler-
ation devices utilizing a Rolo-
mite mechanism are now be-
ing made by Hamilton Watch
Co. The devices, about 1¥2 x
V4 inch, contain a beryllium-

|copper band rolled over two

aluminum rollers. The switch
is filled with a dampening sili-
con fluid.

The recently developed
Rolomite mechanism is practi-
cally frictionless as the band
and rollers move at the same
speed. (A demonstration Rolo-
mite device is available from
Edmund Scientific Co.)

RADIO-ELECTRONICS
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LOOKING AHEAD

{continued from page 4)

Faster fax

Many large and small businesses are placing increasing
reliance on facsimile document transmission systems that
use regular telephone lines to send printed, written and
other graphic material. These include such relatively low-

cost systems as the Xerox Teiecopier and the Magnavox
Magnafax. Almost all these systems require 6 minutgs to
send a standard 8V2-x-11-inch document, and this relatively

DOLBY NOISE REDUCER FOR CONSUMER MARKET
CAMBRIDGE, Mass.—A 3% ips can be played at this
consumer version of the speed and have the noise lev-
Dolby audio noise reduction els associated with 7% ips.

system is being introduced by The Dolby system (see
Advent Corp. for about the October, 1969 R-E, page
$250. The device is said to 52) boosts low-level audio
dramatically improve the sig- before recording, compress-

nal-to-noise ratio in tape ing it in playback. The Ad-
recorders. According to Ad- vent device uses only one
vent, machines with good channel of the professional
high-frequency response at Dolby system.

slow speed limits the total amount of material that may be
sent in one day over one machine and one telephone line. It
also results in relatively high telephone charges if long dis-
tance is used.

Speedy fax trans-
mission system
saves time by
rapidly scanning
white space be-
tween the lines.

Automatic dialing with a mobile backseat extension phone is now pos-
sible with an improved radio telephone system developed at Bell Tele-

phone Labs. With the compact units, you can have direct access to
the telephone network without assistance from an operator. The units

f provide simplified controls, more radio channels and greater privacy.
A new system deVC]OPed by Comfax Communication | The improved mobile service is gradually being introduced in major

Corp. of New York and demonstrated recently in prototype
is designed to speed up the process without lowering resolu-
tion of the received copy. The Comfax method uses a tech-
nique known as “variable-velocity scanning,” which rapidly
scans the lines with no information (white space), slows
down to normal rate for lines containing information. Since

Comfax’s scanning rate is geared to the presence of white or |
(continued on page 12)

cities across the U.S.
l N&T continued on page 12

NEXT MONTH
If you're interested in photography, you won’t want to miss
R-E’s special photography features in May. There’s an elec-
tronic strobe meter you can build—it doubles as a shutter-
speed tester. We'll also describe the latest circuits.
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There are now eight new SK devices to broaden
replacement coverage in AGC, horizontal deflec-
tion, vertical deflection, damper, and audio
stages of color TV; and in transmitting stages of
CB radio, amateur radio, and communications
equipment. Result: RCA now offers you a
complete system of 47 “Top-of-the-Line”
universal semiconductor replacements. Use
them with confidence in all entertainment-type
electronic equipment.

Every SK device has electrical characteristics
comparable with, or superior to, those they
replace. And in virtually all cases the recom-
mended SK replacement transistor, rectifier, or
integrated circuit can be installed without
changes in mechanical mounting arrangements,
circuit wiring, or operating conditions.

Get the SK habit. You’ll save time, reduce call-
backs, and win a reputation for making your
customers’ sets look and sound like new.
Maybe even better.

For complete information, call your RCA
Distributor.

RCAIElectronic Components|Harrison, N.J. 07029

8 more SKways

to repair

APRIL 1970
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When you train at home with NRI, you train
‘ s you with your hands as well as your head. You
learn the WHY of Electronics, Communica-

tions, TV-Radio the NRI pioneering **3-Dimensional’” way. NRI training is the result of more than
half a century of simplifying, organizing, dramatizing subject matter, and providing S
personal services unique for a home study school. You get the kind of technical . \ 1
training that gives you priceless confidence as you gain experience equal to many, -

many months of training on the job. i

NRI—The 53 Year Leader in Electronics Training _



