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Service

Service

T YEAR WARRANTY 1 YEAR WARRANTY

N

9%.......VHF-UHF-FM

1250.....IF-SUBCHASSIS

16%........UV-COMB.

PTS will repair any tuner—no

matter how old or new—black

& white or color—transistor or

tubes—varactor or detent UHF
-8 hour service is a must!

PARTS

PTS is the only tuner service
to publish an 80-page Tuner
Replacement Guide and Paris
catalog—and sell you any or all
parts (3rd edition of top infor-
mation available for one dollar)

PTS was 1st to repair IF mo-
dules and make a success of it.
We do it right the 1st time.
{All prices are dealer net! Ma-
jor parts, tubes and transistors
charged at net cost)

PTS-NUMBER ONE
AND STILL TRYING HARDER!

{NOT A FRANCHISE COMPANY)
Circle | on reader service card



Kiss that “nothing” job
good-bye forever!

We'll show you how to be
a “somebody” in the dynamic
world of ELECTRONICS

Why stay in a job with a limited
future when there are so many
opportunities in the big, exciting
world of electronics? That's where
the action is today. And now you
can train at home for entry into
the tield

Electronics technicians are
needed at all levels in TV and
radio broadcasting. And in the
fascinating new areas of elec-
tronic crime detection, electronic
factory automation, electronic
medicine, and other “world of to-
morrow' tields. With LaSalle train-
ing and subsequent on the job ex-
perience, you'll have every chance
to move ahead in electrenics.

No previous technical experi-

ALL 3 GIVEN FREE!

FREE sample lesson, FREE

illustrated booklet, “Your Place in the

World of Electronics,” and FREE

guide on ""How to Obtain Your Com-

mercial FCC License.

ence i1s necessary for LaSalle elec
tronics training. Experienced in-
structors teach you basic princi-
ples. then lead you step-by-step to
practical applications. You learn
to build your own electronics
equipment. Emphasis is on modern
techniques. And, if you choose the
communication field, LaSalle will
prepare you to pass the exam for
the FCC license

Get with it today! Mail coupon
for all the facts now
No obligation
LaSalle, 417 S
Dearborn Street
Chicago. lllinois
60605

Circle 2

This FREE
BOOKLET tells you
how to get started right
away. No obligation!

MAIL FOR FREE BOOKLETS

1t Correspondence Institution
417 S. Dearborn Street, Dept. 51-043 , Chicago, lilinois 60605

YES. | want. free of cost or obligation, your sample lesson and also
your two illustrated bookets. "Your Place in the World of Elec-
tronics” and ""How :0 Obtain Your Commercial FCC License.” | am
especially interested in: {check one)

Communication Electronics Automation Electronics

Instrumentation Electronics First Class FCC License
Mr
Mrs 0 Age
Miss Circle title and please print)
Address Apt. No
City State Zip.
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Now BIC VENTURI puts to rest
some of the fables, fairytales, folklore,
hearsay and humbug
about speakers.

Fable
Extended bass with low distortion
requires a big cabinet.

Some conventional designs are rela-
tively efficient, but are large. Others are
small, capable of good bass response, but
extremely inefficient. The principle of
the BIC VENTURI systems (pat. pend.)
transforms air motion velocity within
the enclosure to realize
amplified magnitudes
of bass energy at the
BIC VENTURI coupled
duct as much as 140
times that normally
derived from a woofer
(Fig. A). And the filtering action achieves
phenomenally pure signal (Scope photos
B & C). Result: pure extended bass from
a small enclosure.

B—Shows output of low frequency driver when driven at a freq.
of 22 Hz. Sound pressure reading, 90 dB. Note poor waveform.
C—Output of ventun coupled duct, {under the same conditions
as Fig B.) Sound pressurc reading 111.5 dB, {140 times more
output than Fig. B.} Note si idal ( distorted

Fairytale
It's okay for midrange speakers to cross

over to a tweeter at any frequency.
Midrange speakers cover from about

800 Hz to 6000 Hz. However, the eiconex™norm

ear is most sensitive to midrange
frequencies. Distortion created
in this range from crossover
network action reduces articu-
lation and musical definition.
BIC VENTURI BICONEX horn (pat.pend.)
was designed to match the high efficiency
of the bass section and operates smoothly
all the way up to 15,000 Hz, without
interruption. A newly designed super
tweeter extends response to 23,000 Hz,
preserving the original sonic balance and
musical timbre of the instruments
originating in the lower frequencies.

Folklore
Wide dispersion only in one plane is
sufficient.
Conventional horns suffer from musi-
czal coloration and are limited to wide-

angle dispersion in one plane.
Since speakers can be positioned
horizontally or vertically, you
can miss those frequencies so
necessary for musical accuracy.
Metallic coloration is eliminated
in the BICONEX horn by making
it of a special inert substance.
The combination of conical and
exponential horn flares with a
square diffraction mouth results
in measurably wider dispersion, equzlly
in all planes.

Hearsay
A speaker can’t achieve high efficiency
with high power handling in a small
cabinet.

It can't, if itsdesign is governed by such
limiting factors as a soft-suspension,
limited cone excursion capability, trap-
ped air masses, etc. Freed from these
limitations by the unique venturi action,
BIC VENTURI speakers use rugged drivers
capable of great excursion and equipped
with voice coil assemblies that handle
high power without “bottoming”or danger
of destruction. The combination of in-
creased efficiency and high power handl-
ing expands the useful dynamic range
of your music system. Loud musical pas-
sages are reproduced faithfully, without
strain; quieter moments, effortlessly.

Humbug

You can't retain balanced tonal response
at all listening levels.

We hear far less of the bass and treble
ranges at moderate to low listening levels
than at very loud levels. Amplifier “loud-
ness” or “contour” switches are fixed rate
devices which in practice are defeated by
the differences in speaker efficiency. The
solution: Dynamic Tonal Compensa-
tion™ This circuit (patents pending)
adjusts speaker response as its sound
pressure output changes with amplifier
volume control settings. You hear
aurally “flat” musical reproduction at
background, average, or ear-shattering

discoteque levels—automatically.
Circle 3 on reader service card

Asystem for every
requirement

FORMULA 2. The most sensitive,
highest power handling speaker system
of its size (19% x12x11)4)"" Heavy duty 8"
woofer, BICONEX mid range, super
tweeter. Use with amplifiers rated from
15 watts to as much as 75 watts RMS
per channel. Response: 30 Hz to 23,000
Hz. Dispersion: 120°x120°. $98 each

FORMULA 4. Extends pure bass to
25 Hz. Has 10" woofer, BICONEX mid-
range, super tweeter. Even greater effi-
ciency and will handle amplifiers rated
up to 100 watts. Dispersion: 120°x 120°.
Size:25x13% x13! $136 each.

FORMULA 6. Reaches very limits of
bass and treble perception (20 to
23,000 Hz). Six elements: 12" woofer
complemented by 5" cone for upper
bass/lower midrange; pair of BICONEX
horns and pair of super tweeter
angularly positioned to increase high
frequency dispersion (160°x160°).

Size: 26Y4 x15% x 143" $239 each.

Sturdily constructed enclosures.
Removable grilles in choice of 6 colors.
Optional bases for floor standing place-
ment. Write for brochure RE-3 .

Audition today's most advanced
speakers at your BIC VENTURI dealer.

A division of Avnet, Inc.,
WM Canada: C.W. Pointon, Ont.

BIC VENTURI

B BRITISH INDUSTRIES Co., Inc.
g - ! Westbury, New York 11590.
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Culminating the SQ generation is
the Sony model 2030 full-logic SQ
matrix decoder shown in its
natural habitat—amid a covey of
4-channel records. For the full
story on the development of the
matrix system that makes this
piece of equipment possible turn
to the SQ Generation . . . page 33.

There are many ways to make “flat” speakers
for hi-fi reproduction. Here's the story behind
one of today’s popular systems.

...see page 36
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looking ahead

China Color
ORI SR

Hong Kong—The People's
Republic of China has
selected the German-devel-
oped PAL color system, ac-
cording to unofficial reports
here. Mainland China thus be-
comes the second Communist
country to go with Western
Europe in the long-running
battle over color standards,
whose implications are politi-
cal as well as technical.
Yugoslavia was the first to
break with the Soviet-French
alliance which advocated the
use of the French SECAM sys-
tem. Before the deterioration
of Russian-Chinese relations,
China was counted in the
SECAM camp. U.S.-domin-
ated Taiwan (Formosa) uses
the American NTSC color sys-
tem,

A recent Chinese govern-
ment report states that ‘'trial
production’ of color sets on
the mainiand is now under
way, and other reports—not
from Chinese sources
—indicate that China is shop-
ping for technical assistance
from major companies in the
U.S.. Europe and Japan in es-
tablishing its own integrated
color TV production.

Electronics progress

Although electronics in the
West evolved from the
consumer-oriented radio into
sophisticated industrial prod-
ucts, China is understood to
be taking the route of indus-
trial electronics first, to be fol-
lowed by the develop ment of a
strong consumer electronics
industry. A government
statement gives no actual fig-
ures, but says: “China’'s elec-
tronics industry produced
three times as much in the
first half (of 1973) as in the
same period of 1965, and pro-
duction capacity for elec-
tronic elements and devices
rose eleven-fold.”” China's
electronics industry, it con-
tinues, "has developed from
small to big, from dependence
on imports to home produc-
tion of whole sets of equip-
ment, from copying foreign
models to designing indepen-

dently. All provinces, munic-
ipalities and autonomous re-
gions now have electronics
plants. Total output value of
the locally run electronics in-
dustry in 1972 was 5.6 times
that in 1965.”" One major ac-
complishment of Chinese
electronics is the develop-
ment of an IC computer capa-
ble of performing a million
operations per second.

The Germans meet
‘TeD’
RN T T T

The Telefunken videodisc
system, jointly developed with
British Decca. is now being
sold to the German public
under the tradename "TeD." A
Berlin factory is manufactur-
ing the players, and 15 com-
panies are listed in an exten-
sive catalog of visual records.
Telefunken began player pro-
duction October 5 but delayed
the start of deliveries to con-
sumers until Jan. 1 to build up
a backlog. It's believed that
about 10,000 players are now
in the stockpile, and that Tele-
funken has the capacity to
produce 75,000 to 100.000 in
1974. Decca is expected to
produce its own version in the
United Kingdom later this year,
and Telefunken officials hint
that a Japanese-built unit (for
NTSC color standards) will be
coming along soon.

7-day wonder

(R A S A

A developmental LS| device
which permits a viewer to
program his television set for
an entire week was demon-
strated by Sanyo at the Elec-
tronic Parts Show in Tokyo.
The gadget, which looks like a
pocket calculator, may be re-
moved from the set for pro-
gramming. The viewer uses its
10-digit keyboard to select
day, time and channel for up
to 32 programs. The program
selector, with built-in elec-
tronic clock, then automati-
cally switches the set on at the
desired time and tunes it to
the pre-selected channel,
changing channels at the
proper time, etc.

New X-ray problems?

Back in the U.S., the De-
partment of Health, Education
and Welfare is taking a new
look at potential X-radiation
problems as the result of the
trend by manufacturers to
soup up color tube anode vol-
tages to increase picture
brightness. When the color TV
X-ray regulations went into ef-
fect, maximum picture-tube
voltage was 25 or 26 kV. The
tendency in recent chassis
designs is to move toward 30
kV and higher. HEW concedes
that the industry’'s record in
complying with radiation
limits has been good, but it
recently sent a questionnaire
to receiver manufacturers ask-
ing them about safety meas-
ures being employed in the
new higher-voltage sets,

There is some concern
about the possibility of several
simultaneous circuit failures
potentially causing radiation
emission that would exceed
the permissible level of 0.5
milliroentgens. Although all
sets being manufactured
now—regardless of anode
voltage—meet the govern-
ment's X-ray standards, HEW
hinted that it was considering
tightening its rules or testing
procedures to make sure that
no combination of defects can
cause excessive radiation.

Another area of concern is
picture-tube replacement.
Higher-voltage sets use tubes
with an increased lead con-
tent in the glass, and HEW is
searching for a way to prevent
the use of low-lead tubes as
replacements in these new
souped-up sets. Manufactur-
ers are currently required to
use labels inside their sets
specifying high-lead tubes as
replacements, but HEW ap-
parently feels this isn't
enough.

R A A
RCA MagTape delayed

RCA missed its target of
“late 1973" for the start of
marketing of its home color
videotape deck, MagTape
SelectaVision. Difficulties in
start-up production of the
mechanical transport system

]
were cited by RCA spokes-
men, who, at presstime, were
aiming at a "first-half 1974
retail premiere. The company
is trying hard to adhere to its
goal of a suggested retail
price of $795, but officials
acknowledged that inflation
and unexpected costs may
make it necessary to remove
some features (stop-motion,
for example) to come to mar-
ket at this price.

Not-so-bitter PIL

The *‘Precision iIn-Line"
(PIL) color tube developed by
RCA, which uses in-line elec-
tron guns and a slotted
shadow mask, is now spread-
ing to other countries. One of
the main—and most con-
troversial—features of the PIL
tube is the permanently af-
fixed yoke. Japanese man-
ufacturers Toshiba and NEC
(Nippon Electric Co.) have
now indicated that they'll
build a similar tube for their
sets sold in the United States.
In Europe, ITT and General
Telephone & Electronics are
also expected to produce ver-
sions of the PIL tube.

A competing approach,
"ChromalLine,”” has been de-
veloped by GE and Sylvania.
Like RCA's PIL, it has an in-
line gun array and a slot mask,
but it uses a wide neck and
separate yoke. Sylvania's first
such tube is a 13-incher:
RCA's are 15, 17 and 19 inch-
es. GE has a 10-inch. The re-
sulting picture bears striking
resemblance to that of the
highly successful Sony Trini-
tron.

Turned off
S P AT T ST PN

Instant-On TV devices may
become a casualty of the
energy crisis. In response to
requests by the Consumer
League, the Japanese gov-
ernment has issue a non-
compulsory “advisory ruling”
to television set manufactur-
ers urging them to drop the
feature, which it says wastes
electricity.

by DAVID LACHENBRUCH
CONTRIBUTING EDITOR
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Take a leaf from the
Mallory Money Tree and save on
famous Mallobins.

Our Mallobin benchtop organizers are worth many
times their modest cosl in keeping electronic com-
ponents neatly sorted, labeled, protected and ready
for use. Now, you can save on buying them, too. For

instance, this PTC semiconductor Mallobin orga-
nizer can be purchased at a special discount at your
Mallory Distributor. Just present the Mallory Money
Tree coupon below.

YT MALLORY DISTRIBUTOR PRODUCTS COMPANY
MALLORY

adivision of P. R. MALLORY & CO. INC.
Box 1284, Indianapolis, Indiana 482086; Telephone: 317-8368-6363

Batteries « Capacitors « Controls « Security Products < DURATAPE® « Recorders « Resistors ° SEMICONDUCTORS + SONALERT® -« Switches « Timers

r----------------1

P£. R. Mallory & Co. Inc.

¥
DURATAPE® and SONALERT® I
are registered trademarks of

MoneyTree Coupon

This coupon valid through Sept. 1, 1974.
Only one coupon valid on each
purchase. This coupon not valid where
prohibited or taxed by law. Coupon
does not apply to sales tax, if applicable.

TO MALLORY DISTRIBUTOR

This coupon redeemable for $1.00 credit towards the purchase
of any Mallory products or $1.00 in cash provided it is tendered
to Mallory Distributor Products Company, a division of

P. R. Mallory & Company Inc., Indianapolis, Indiana prior to
Oct. 1, 1974. Invoices showing purchase of Mallobin organizers
sufficient to cover coupon must be shown on request

Circle 4 on reader service card

Worth |

OFF §

on any l
purchase of any Mallory
Mallobin organizer at a
Mallory Distributor. l

RE 34



new & timely

New dry-cell battery
is one-third inch thick

Designated the Flat-Pak and sold under
the Mallory Duracell label, a new, excep-
tionally thin, rectangular-shaped 6-volt
battery will permit innovative design con-
cepts not previously possible, in a variety
of battery-powered products, according
to Mallory's president.

The new battery is 1% inches long, 13
inches wide, and less than Y3 inch thick. It
contains four alkaline cells in series, and
has a new terminal design that insures
correct insertion. Its first major applica-
tion will be in new thin shirt-pocket cal-
culators.

NEW DURACELL FLAT-PAK BATTERY for
miniature applications is 1/3 inch thick.

Videotapes may clear
jammed trial dockets

Following some experiments in record-
ing the testimony of a witness on tape and
playing it to a jury later, Judge James
McCrystal of Sandusky, Ohio, tried 14 re-
lated civil cases before a jury that never
saw any of the witnesses. The cases were
all concerned with appropriating land to
widen a major highway.

The lawyers’ opening and closing
statements, as well as the judge’s instruc-
tions to the jurors, were “live.” Otherwise
the jurors depended entirely on the TV
monitor, with the screen showing attor-
ney and witness alternately during the
questions and answers, with occasional
closeups of exhibits.

The attorneys felt that opening state-
ments were better because, being made
after the testimony had been recorded.
the lawyer ‘‘knew what the witnesses
were going to say.” One juror reported:
"It is easier to concentrate on TV than if
we had the people here,” and lawyers
stated they were more relaxed when
questioning a witness before the TV cam-
era than before a jury. The witnesses ap-
peared to be more relaxed, too.

But the great advantage was increased
efficiency and saving of time. In reviewing
objections alone, the judge was able to
do inthree hours what he would have had
to sit through 52 hours of testimony to do

otherwise. (If an objection was raised, the
witness was permitted to answer the
question. Then, after all the testimony
was in, the judge reviewed all the objec-
tions in a single sitting. If an objection
was sustained, the court clerk was in-
structed to erase the question and ans-
wer.)

The whole 14 trials were completed in
11 working days. It was estimated that
with normal procedure, they would have
taken from 40 to 45 working days.

It was suggested that it might not be
possible to try bitterly contested,
emotion-charged cases, particularly crim-
inal cases, 'on camera.” On the other
hand, the absence of a human audience
might well reduce the amount of emotion
displayed in a trial, and the TV camera
would be entirely unimpressed by a
“‘courtroom outbreak."”

New imaging technique
uses ultrasonics

A new imaging technique. uitrasonic
isometric imaging, produces quasi-
three-dimensional projections on a dis-
play scope of the objects scanned. De-
veloped by the Hanford Engineering De-
velopment Laboratory, operated by Wes-
tinghouse for the Atomic Energy Com-
mission, the ISO-SCAN technique has
several advantages over conventional B
and C scans and ultrasonic holography.
These include the ability to combine
depth and spatial information in a form
easily interpreted on a single record; the
ability to shift perspective; the possibility
of calibrating height and spatial position,
and higher-quality images than can be
obtained by ultrasonic holography.

Existing C-scan devices are easily mod-
ified for ISO-SCAN imaging.

To obtain the information for the dis-

- .

hd

- -

SIX 1.5 IN. DIA. DISKS.
FOUR 0.250 IN. AND
TW0 0.160 IN. THICK.

ISO-SCAN IMAGE OF STACK OF DISCS
compared with conventional C-scan

play, the ultrasonic transmitter-receiver
(“camera”) takes X and Y scans of the
object. In addition, a Z-axis scan shows
the distance to the object at each pointin
the scanning. The three voltages are fed
into an isometric display generator,
which feeds x’ and y’ signals to the X and
Y inputs of the display scope. These pro-
duce the perspective images shown in the
photograph.

The X, Y, and,Z information can be re-
corded on an endless tape and played
back—with an operator adjusting the
generator controls—to show the object
from different perspectives, rotating or
tilting the image as desired. This is par-
ticularly useful in selecting the optimum
perspective for evaluating the image of an
unknown object or flaw.

World-famous scientist
celebrates 100th birthday

Dr. William D. Coolidge, the scientist
responsible for the modern tungsten-
filament electric lamp and inventor of
X-ray equipment that transformed a
laboratory curiosity into a practical medi-
cal and industrial tool, celebrated his
100th birthday October 23, 1973.

Joining the research staff of the Gen-
eral Electric Co. in 1905, he took up the
search for a better lamp filament. With fil-
aments then in use, lamps were notori-
ously unreliable and short-lived. Dr.
Coolidge turned his attention to tungsten,
a metal with a high melting point, but so
brittle as to be useless as filament mater-
ial. In a little over two years of research,
he was able to produce a ductile tungsten
that could be drawn into a lamp filament.
Lamps with the new filaments were stur-
dier and longer-lived than earlier types,
could be burned in any position, and
could stand the vibration of automobiles
(continued on page 12)

ISO-SCAN




ALL PARTS
INCLUDED

except tubes and transistors

ONE YEAR GUARANTEE

TUNER SERVIGE CORPORATION

PROVIDES YOU WITH A
COMPLETE SERVICE FOR
ALL YOUR TELEVISION
TUNER REQUIREMENTS. Universal Replacement Tuner $9.95.

This price buys you a complete new
tuner built specifically by SARKES TAR-

ZIAN INC. for this purpose.
REPAlR All shafts have a maximum length of
10" which can be cut to 1%2".
VHF Or UHF Any Type $9.95. Specify heater type parallel and series
UHF /VHF Combo $15.00. 450mA or 600mA.

In this price all parts are included.
Tubes, transistors, diodes, and nuvistors
are charged extra.

Fast efficient service at our conve-

niently located service centers. This price Customized tuners are available at a
does not cover mutilated tuners. cost of only $15.95. (with trade-in $13.95)

All tuners are cleaned ultrasonically, Send In your original tuner for com-
repaired, realigned and air tested. parison purposes to

TUNER SERVICE CORPORATION
FACTORY-SUPERVISED TUNER SERVICE
Backed by the largest tuner manufacturer in the U.S.—SARKES TARZIAN, Inc.

HEADQUARTERS ....BLOOMINGTON, INDIANA 47401, ...537 South Walnut St. ... ... .ooiiiiiiiiiiieiaes Tel: 812-334-0411

ARIZONA ........... TUCSON, ARIZONA 85713,.......... 1528 S. 6th St. (P.O. Box 4538) ............. ...t Tel: 602-7919243

CALIFORNIA ........ BURLINGAME, CALIFORNIA 94010, .1324 Marsten Road ............co.ooiiiiioiiooo Tel: 415-347-5728

CALIFORNIA ........ MODESTO, CALIFORNIA 95351,..... 123 PhOCRIX AVE. ..ottt Tel: 209-521-8051

CALIFORNIA ........ NORTH HOLLYWOOD, CALIF. 91691, 10654 Magnolia Bivd. .. ..... ... .c.cocoeiiiiioionnn Tel:213-769-2720

FLORIDA ............ TAMPA, FLORIDA 33606, ........... 1505 Cypress St ...ue.ee.uunmiieitimmaiinaaeaainiis Tel: 813-253-0324

GEORGIA ........... ATLANTA, GEORGIA 30310, ........ 938 Gordon St., S.W ... . .Tel: 404-758-2232

ILLINOIS ............ CHICAGO, ILLINOIS 60621, ......... 737 W.55th St....... g i s st o ¢ D Tel: 312-873-5556-7

ILLINOIS ............ SKOKIE, ILLINOIS 60076, ........... S110 W. BIOWN St ..ottt Tel: 312-675-0230

INDIANA ............ INDIANAPOLIS, IND. 46204, ........ 817 N. Pennsylvania St...............................Tel: 317-632-3493

INDIANA ............ HAMMOND, INDIANA 46323, ........ 6833 Grand Ave. ... ... el .Tel: 219-845-2676

KENTUCKY ......... LOUISVILLE, KENTUCKY 40208, ....2920 Taylor Bivd. . ..........Tel: 502-634-3334

MARYLAND ......... BALTIMORE, MD. 21215, .......... .. 5505 Reisterstown Rd (p 0. Box zsza) ............... Tel: 301-358-1186

- MISSOURI .......... ST. LOUIS, MO. 63132, .............. 10530 Page AVE. ... ... ool Tel: 314-429-0633
NEVADA ............ LAS VEGAS, NEVADA 89108, ....... IBI6 Veqgas DIive ... ... ool Tel: 702-648-1450

NEW JERSEY ....... JERSEY CITY, NEW JERSEY 07307, .547-19 Tonnele Ave. On U.S. Highway 1 & 9) ......... Tel: 201-792-3730
L NEW JERSEY ....... TRENTON, NEW JERSEY 08638, ....901 N.Olden Ave. . ... ... «ooooooimiioiiiiiies Tel: 609-393-0999
OHIO ............... CINCINNATI, OHIO 45216, .......... 7450 Vine St ... i iii.........Tel:513-821-5080

WATCH US OHIO ............. .CLEVELAND, OHIO 44109, .......... 4592 Pearl RO .. ... .ot im et Tel: 216-741-2314
GROW OHIO ............... TOLEDO, OMIO 43624, .............. 19 N ER® St oo oo e et e Tel: 419-243-6733
OREGON ............ PORTLAND, OREGON 97210, ....... 1732 NJW. 25th AVE. ... oo i Tel: 503-222-9059

TENNESSEE ...... _GREENVILLE, TENNESSEE 37743, ..1215 Snapps Ferry Rd. ... ..o Tel: 615-639-8451

TENNESSEE ........ MEMPHIS. TENNESSEE 38111, ...... F158 BAIFOM AVE. ..o\ttt Tel: 901-458-2355

TEXAS ........ccuntn DALLAS, TEXAS 75218, . ............ 11540 Garland Rd. . ... .. i iiiiii......Tel: 214-327-8413

VIRGINIA ........... NORFOLK. VIRGINIA 23502, ........ 4538 E. Princess Anne Rd. ..................... Tel: B04-855-2518-9955

Franchises available-Contact headquarters for information.
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B irsts

make learning
Electronics at home
fast and fascinating —
give you priceless
confidence.

[ 1)
Scome NRI 1]['StS in training equipment

de

FirS o oo s s 257 o

N to give solid state 25” diagonal color
TV, 5” wide band oscilloscope, color bar generator
and other professional equipment engineered spe-
cifically for education. You work directly on the
receiver as you build it, discovering the practical
aspects of TV servicing as you create a handsome
new color console. Only NRI includes an attractive

woodgrain ‘cabinet without extra charge.
8

de

l TR . o

N to give you a unique, exciting digital
computer with memory built especially for home
training. You learn organization, troubleshooting,
operation, programming as you build and use it. Per-
forms the same functions as commercial computers.
Lessons stress computer repair. You conduct a hun-
dred experiments, build hundreds of circuits. A solid-
state TVOM is included among ten training kits.

—



NRI's “discovery” method is the result of over
half a century of leadership simplifying
and dramatizing training at home

The FIRSTS described below are typical of NRI's half century of leadership in Electronics home
training. When you enroll as an NRI student, you can be sure of gaining the in-demand technical
knowledge and the priceless confidence of “‘hands-on” experience sought by employers in
Communications, Television-Radio Servicing and Industrial and Military Electronics. Everything about
NRI training is designed for your education .. . from the much-copied, educator-acclaimed
Achievement Kit sent the day you enroll, to “bite-size” well-illustrated, easy to read texts programmed

with designed-for-learning training equipment.

YOU GET YOUR FCC LICENSE OR YOUR MONEY BACK

There is no end of opportunity for the trained man in Electronics. You can earn $6 or more an hour in
spare time, have a business of your own or qualify quickly for career positions in business, industry,
government. And if you enroll for any of five NRI courses in Communications, NRI prepares you

for your FCC License exams. You must pass or NRI refunds your tuition in full. No school offers a
more liberal money-back agreement. The full story about NRI leadership in Electronics training is in
the new NRI Catalog. Mail postage-free card today. No salesman is going to call.

NATIONAL RADIO INSTITUTE, Washington, D.C. 20016

APPROVED UNDER NEW GI BILL you have served since January 31, 1955,

or are in service, check Gl line on postage-free card.

s »

do

first ., e oxpor

. to give you true-to-life experiences as a
communications technician. Every fascinating step
you take in NRI Communications training, including
circuit analysis of your own 15-watt, phone/cw trans-
mitter, is engineered to help you prove theory and
later apply it on the job. Studio equipment operation
and troubleshooting become a matter of easily re-
membered logic.

designed from chassis up for your education

c [

|W‘ﬁ |

training kits engineered for business, industrial and
military Electronics. Shown above is your own train-
ing center in solid state motor control and analog
computer servo-mechanisms. Telemetering circuits,

solid-state multi-vibrators, and problem-solving
digital computer circuits are also included in your
course.

1




$X824

There is a distinct difference between
tape equipment mass-produced by a con-
sumer manufacturer and tape equipment
built by a professional audio manufacturer.
At Crown International this distinct differ-
ence involves five things: over-engineer-
ing, rugged construction, hand-crafting,
exhaustive testing and conservative rating.
After 26 years, Crown is the only remain-
ing original U.S. tape equipment manufac-
turer still marketing professional quality
to discerning audiophiles.

The Crown tape equipment line is
designed for audio pros who make their
living by recording, to whom an equipment
failure at a taping session means money
out the window. After four years, when
many hi-fi models are traded in, Crown
decks still produce recordings with truer
fidelity than most new hi-fi decks. No
wonder Crowns enjoy such high resale
value.

At Crown, each active electronic
component, each circuit module and each
completed unit is tested from every angle.
A tape deck undergoes over 100 hours
cumulative testing. Finally, each unit is
accompanied by its individual hand entered
proof-of-performance report.

For free product data on Crown
professional monaural, stereo and quad-
raphonic tape decks and players, write
Crown, Box 1000, Elkhart, Indiana, 46514.

crown

Made Only in America
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and railroad cars of that day.

Around 1913, Dr. Coolidge developed a
practical X-ray tube, with a hot tungsten
cathode instead of the cold cathode of
older tubes, and exhausted to a high vac-
uum. The hot filament made it possible to
regulate the tube output with a rheostat,
and the hard-vacuum tubes were reliable
enough for use in medical work, and

COOLIDGE BIRTHDAY CAKE HAS 100 tiny
tungsten lamps instead of candles. Center
decoration is the target from an early Coolidge
X-ray tube, encrusted with 100 little di 1ds

| later, in industrial X-ray equipment.

Dr. Coolidge became director of the
General Electric Research Laboratory in
1932, retiring in 1945.

"ORGAN PIPES’” IN THE FOREGROUND are
bundies of nuclear fuel rods that will feed
cC rcial reactors. The computer terminal

around a large GE laboratory-made gem
diamond. At Dr. Coolidge's left is Dr. C. Guy
Sults, who followed him as director of the
laboratory, and at his right, Dr. Arthur M.
Bueche, who became General Electric’s vice
president for research and development when
Dr. Suits retired in 1965.

far below is part of a system that checks and
keeps track of each of the tens of thousands
of uranium fuel containers as It passes
through the General Electric nuclear fuel plant
in Wilmington, N.C., pinpointing the location of
each at all times and recording information on
quality control and other checks required.R-E
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We're making it our business
to make your business easier.

We've made the commitment to make
General Electric the most serviceable TV in
the industry. We began by bringing in panels
of independent service experts to tell us how.
And we listened. These are some of the results:

1. A CHASSIS STANDARDIZATION
PROGRAM. The more standard chassis we
make, the fewer you have to familiarize yourself
with. So were building more standard chassis.
For example, our | chassis can be found in
19, 16 and 10-inch diagonal screen sizes.

) 2. GE’'s MODULAR SOLID-STATE
SETS SERVICE LIKE TUBE SETS. They're designed for one-call service
in the home; and, believe it or not, are easier to service than a tube set.
Also like a tube set, you can actually trouble shoot the problem while the set
is operating. Then you have a choice. Either change the module or repair it.

3. AN STC PROGRAM DESIGNED TO TAKE THE “TOUGH”
OUT OF “TOUGH DOG” SERVICE. The “S” stands for Symptom Repair
Manual. It lists 60% of all faults and how to find them. The “T" stands for
Trouble Shooting Flow Charts. These charts will take you through the next
logical sequence of checks to find unlisted faults. These two service aids
are designed to cope with 95% of all GE television problems. They were
created to keep you from getting to “C” —time consuming Circuit Analysis.

4. A SERVICEABILITY DESIGN AWARD COVERING THREE
CHASSIS. All three received a 90%+ NEA serviceability rating. And all
three have special design features. Like modules, plug-in transistors and
replaceable main circuit boards. The compact

portables can be opened like a book for servicing.
m/c/c\'n:/-, YR

There's a lot more. For additional

information about the STC Program or any
GE service question, call collect or write: mA
“Dutch” Meyer, General Electric, Portsmouth,

Va. (703) 484-3521. Serviceability DESIGN Award

GENERAL ELECTRIC

u -1, 19ja; 26 ma chassis

S
o

GENERAL D ELECTRIC
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Winegard
challenges the
competition

with the new, low cost

QA.SZSB..O

e

a cost breakthrough in distribution amplifier design!

Winegard’s engineers h