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To call it“an amplifier”
would be like
calling a Porsche
“Basic transportation®

There is unusual satisfaction that comes from
fultilling a prosaic task in a far from prosaic
manner.

Hence this amplifying system: the Sony TA-
2000 professional preamplifier and the Sony TA-
3200F power amplifier. Together, they perform
all an amplifier's standard tasks in a satisfyingly
impeccable manner; but their 67 levers, switches,
meters, knobs and jacks allow you to perform
some interesting functions that are anything but
standard

Dual-purpose meters.

The two VU meters on the preamplifier front
panel, for example, are N0 More necessary than
a tachometer on an automobile. But they do
serve the dual purpose of simplifying record-
level control when the TA-2000 is used as a.
dubbing center, and of allowing you to test your
system's frequency response and channel separ-
ation (as well as those of your phono cartridge)
and to adjust the azimuth of your tape heads.

A broadcast/recording monitor console in
miniature.

The TA-2000 resembles professional sound
consoles in more than its VU meters. In addition
to the 20 jacks and seven input level controls
provided on its rear panel for permanent con-
nections to the rest of your hi-fi system, the TA-
2000 boasts a professional patch board in minia-
ture on its front.

Thus, you can feed the inputs from micro-
phones, electric guitars, portable recorders or
other signal sources into your system without
moving the preampilifier or disturbing your nor-
mal system connections in the least. And a front-
panel Line Out jack feeds signals for dubbing or
other purposes into an external amp or tape
recorder, with full control of tone and level from
the front-panel controls and VU meters.

The tone correction and filtering facilities are
also reminiscent of professiona! practice, allow-
ing a total of 488 precisely repeatable response
settings, inCluding one in which all tone controls
and filters are removed completely from the
circuit.

The amplifier—no mere “black box"

A power amplifier can be considered simply as
a "black box” with input and output connections,
a power cord, and an on/off switch; and such an
amplifier can perform as well (or poorly) as the
next one. But in designing the TA-3200F Sony
took pains to match the amplifier's facilities to
the preamplifier’s.

selector switch, and a power limiter (in case your

present speaker should lack the power handling

capacity of the next one you intend to buy).
Circuitry unusual, performance more so

The single-ended, push-pull output circuitry of
the TA-3200F amplifier is supplied with both
positive and negative voltages (not just positive
and “ground") from dual balanced power
supplies. This system allows the amplifier 10 be
coupled directly to the speakers with no inter-
vening coupling capacitors to cause phase
shift or low-end roll-off (A switch on the rear
panel does let you limit the bass response below
30Hz if you should want to, otherwise, it extends
all the way down to 10Hz.)

The individual stages within the amplifier are
also directly coupled with a transformerless
complementary-symmetry driver stage, and
Darlington type capacitorless coupling between
the voltage amplifier stages.

As a result, in part, of this unique approach,
the TA-3200F produces 200 watts of continuous
(RMS) power at 8 ohms, across the entire fre-
quency range from 20 to 20,000 Hz; IHF Dy-
namic Power is rated at 320 watts into 8 ohms
(and fully 500 watts into a 4-ohm load)

But more important by far is the quality of the
sound; intermodulation and harmonic distortion
levels are held to a mere 0.1% at full rated output,
and 0.03% at the more likely listening level of
one-half watt. The signal-to-noise ratio is an in-
credible 110dB. And the full damping factor of
170 is maintained down to the lowest, most
critical frequencies (another advantage of the
capacitorless output circuit)

The companion TA-2000 preamplifier also
boasts vanishingly low distortion and a wide
signal-to-noise ratio, but this is less unusual in a
preamplifier of the TA-2000's quality (and price).
What s unusual is the performance of the phono
and tape head preamplifier circuits; for though
they have sufficient sensitivity (0.06mV) for the
lowest-output cartridges (even without accessory
transformers), these preamplifier circuits are vir-
tually immune to overload — even with input sig-
nais 80 times greater than normal

Their sole vice: they are hardly inexpensive

Of course, at a price of $329.50 (suggested
list) for the TA-2000 preamplifier, and $349.50
(suggested list) for the TA-3200F power amp,
this system cannot be considered other than a
luxury. But then, it was intended to be. For there
are those to whom fulfillment of prosaic tasks is
unfilling. And among them

Thus to complement the TA-
2000's two pairs of stereo
outputs, the TA-3200F has two
stereo pairs of inputs, selected
by a switch on the front panel.
Other front panel controls in-
clude independent input level con-
trols for both channels, a speaker YioE
Porsche is a trademark of Dr.4ng.h.c.F Porsche KG o
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are not only many of our
customers, but also many
of our engineers. Sony
Corporation of America,
47-47 Van Dam Street,
Long Island City,
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HUGO GERNSBACK CRATER
ON FAR SIDE OF MOON

LoNbpoN ENGLAN
large lunar crater on the far
side of the moon has been
named Hugo Gernsback by
the International Astronom-
ical Union. It is located at

36°S. 99°E. and is about 30
miles in diameter.
Hugo Gernsback. elec-

tronics and  science-fiction
pioneer and founder of Ra-

to the moon and pick up the
reflected signals buck on
earth. His prediction was ful-
filled in 1946.

A totai of 503 persons
(all deceased, except for liv-
ing astronauts) were similarly
honored. including science-
fiction writers H. G. Wells
and Willie Ley. The names
were selected by the Working

FIRST

CARTRIVISION

DIO-ELECTRONICS magazine Group on Lunar Nomencla-
had a long-standing interest ture, chaired by Dr. Don-
in the moon. He often wrote ald H. Menzel, director of HOME UNIT
about earth-to-moon commu- the Harvard College Obser-
nications and  commercial vatory. LI
. s y CHicaGo, ILL.—This is the
methods of transporting lunar A three-sheet map of the . bR
. . S . first Admiral color Cartrivision
materials to the earth in the far side of the moon with the . .
console which incorporates a

days when space travel was new crater names should be

video tape recording/playback

yet a dream. In 1927 he fore- available shortly from the - .
. . ) . : deck and a color-TV receiver.
told, in precise detail. how Government Printing  Othce, :
L . Shown on the screen is an ac-
man would send radio signals Washington, D. C. *
tual scene from the feature
Flen, Exots Computer
The Cartrivision system

Highway Ultrasonics

can record off the air in
black-and-white or color. and
play back pre-recorded tapes.
By setting a timer (built in)
before leaving home, the
owner can automatically
record a TV program for
later playback.

In use. a cartridge is

Card Reader

PRINCETON, N.J.—New,
light-sensitive, thin-film cir-
cuit has been developed for
reading out computer punch
cards electronically. lLaid out
like a crossword puzzle and
deposited on a 4 x 8-inch

) slipped into the tape deck ; A
WAKEFILLD, Mass.—A prototype ultrusonic safety detector | compartment (see  closeup glass plate the new unit is a
that automatically warns a driver when another vehicle is ap- | ahove) at the lower left of form _°f integrated  circuit
proaching from his rear has been developed. the ecabinet. The door is that is about 3000  times

The system, designed to be installed in a side mirror or in
the rear light assembly of a vehicle, responds to noise gener-

ated by engines and tires.
vehicle travelling at least 35
mph comes within 25§ feet of
the protected car.

Albert W. Peierson, engi-
neering manager of Sylvania’s
Wakefield Development lab-
oratory, said the system has
an advantage over radar and
other detection sysiems “be-
cause it can discriminate be-
tween moving vehicles and

it flashes a warning light when a

closed and the unit is turned
The recorded picture ap-
pears on the screen. *

-."

ALUMINUM MIGRATION—A
basic limitation of the alumi-
num metallization process in
high-frequency power transis-
tors is mass movement due to
electromigration. The scanning
electromicrograph itlustrates
the movement of metal during
overstress conditions of cur-
rent and temperature. The use
of high-mass refractory metals
in power transistors, such as
those recently announced by

larger in area then the stan-
dard IC.

The assembly is actually
an array of 960 flat photo-

ationary  objects such as el sensitive elements. plus aux-
stationan jects the RCA Solid State Division, | —o'° nis, pst 3
trees, poles. bridges, road will make them less susceptible iliary components and inter-

dividers and guard rails.” '°h :“sshl"‘e'm"‘:"_‘:- T": ";P connections.
o .. photo ows a ailure ue to g FTN
‘In  operation.” Peterson void formation in the metal According to Dr. William
said, “the system suppliments and electr:transpoﬂ- The"bot- M. Webster. vice president,
T 5 e tom photo shows  hillock ; e o .
existing mirrors by warning a growth in aluminum but no ap- RCA Laboratories, this de
driver that another vehicle 1s parent electrical failure. The vice “could one day replace

approaching. It is particularly
helpful in fog or rain when a
driver changes lanes.” *

2

magnification of the top photo
is approximately 1000X, and
the bottom photo is approxi-
mately 2000X.

the sensors now used 1o read
conventional punch card.” %
(continued on page 6)
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Toward videoplayer standards

The worrisome problem of standards for the coming
home video-player market (Raplo-ELECTRONICS, Looking
Ahcad, Nov. 1970) is getting some attention by manufac-
turers. Two of them have now come up with vTRr cartridge
systems which can lay some clain to being “standard.”

; Ampex has introduced a
video tape recorder system—
initially for educational and
industrial use, but destined
for home use later—which is
compatible with the “Type 17
standard for monochrome
reel-to-reel recorders estab-
lished by the Electronic In-
dustries Association of Japan.
How do you make a car-
tridge system compatible with
a reel-to-reel system? Ampex
did it this way: The cartridge
is an enclosed reel, 4.6 inches
in diameter, whose stifl plas-
tic leader scals the unit against dust. Inserted in the car-
tridge player, it is automatically threaded onto a take-up
reel within the player. For playing on a standard reel-to-
reel recorder, an adapter is inserted in the center of the
cartridge (as you'd insert a 45-rpm record adaptor), the
cartridge is placed in the recorder and threaded manually,

But the Ampex has far more than that going for it.
First, it’s casily the most compact VTR introduced to date.
The basic unit is about the size of a mini-record changer,
11 by 13 by 4V2 inches. It has a carrying strap and may be
operated (black-and-white mode only) on batteries. In-
cluding the batteries—iflashlight or rechargeable nickel-cad-
mium—the basic recorder weighs only 15 pounds, For
playing on ac, the unit sits on a slim base, which also may
contain the color circuitry.

The basic prices established for the modular unit:
Monochrome play-only, $800; monochrome record-play or
color play-only. $900: color record-play, $1,000. These are
prices for the first units, scheduled for marketing in mid-
1971. For the eventual consumer home market, Ampex
savs its prices can be brought down sharply in mass pro-
duction. A cartridge of half-inch tape, running at 7% ips,
plays for 30 minutes. The consumer version will feature an
extended-play mode (half speed) which gets 60 minutes
from the same size cartridge. We judged the picture pro-
duced by the Ampex player to be excellent, with particu-
larly good color rendition.

A European standard

Another VTR—this one aimed primarily at home
usc—is also laying claim to being the “standard” system.
This is Philips’ “Video Cassette Recorder” (vCr), which at
press time had not yet been demonstrated in the United
States. But Philips has quietly been laying standardization
groundwork in Europe, and agreements to build home
vTr’s using the Philips standard have already been signed
by four major German manufacturers—Blaupunkt, Locwe
Opta, Grundig and Telefunken—as well as Zanussi of
ltaly. Pye, a Philips afliliate in England, is expected to
adopt the standard, and North American Philips (No-

4

relco) will have a Philips-standard machine in the U.S.A.

In addition, Japanese manufacturers Sony and Matsu-
shita (Panasonic) have agreed to work with Philips
toward a standard system, at least for the European mar-
ket. (Sony has a non-compatible “Video-cassette” system
which is aimed at the American and Japanese markets.)

The Philips vcr is a deck, equipped with tuner for off-
air recording, which will record and play back in color.
The deck measures 22 by 13 by 6 inches, has two heads,
includes built-in clock-timer for recording programs off-air
automatically. The cassette contains two coaxially-mounted
recls of half-inch chromium dioxide tape, which moves at
5.6 inches per second. Measuring 5.8 by 5 by 1.4 inches, a
single cassette will play for an hour. The Philips unit will
sell for $500 10 $600 when it is first marketed in the U.S.

Wonders of Selecta-Vision

While other manufacturers prepare video recorders
for the market, CBS and RCA continue to concentrate on
playback-only systems—EVR and Selecta-Vision. respec-
tively. The first EVR players are already coming off the
production lines of CBS licensce Motorola. Selecta-Vision
isn’t scheduled for production until 1972, but not only is
RCA confident it can produce this laser-holography play-
back system, it's already looking to second and third gener-
ation Selecta-Vision machines.

In an article in EBU Bulletin, published by the Eu-
ropean Broadcasting Union, RCA researchers say that Se-
lecta-Vision’s unique properties hold the promise of these
advances: (1) The 180-hour video cartridge. Since holo-
grams may be superimposed on one another by changing
the angle at which they are recorded, one cartridge might
be recorded 360 times at different angles to provide a full
week’s playing time. (2) Stercoscopic TV. 3-D holograms,
says RCA, can be pressed into Selecta-Vision tape as casily
as 2-D ones, but a suitable viewer or home projection sys-
tem must be developed to make possible home stereoscopic
playback. (3) Life-size images. By using Selecta-Vision
tapes with bright external laser light source, pictures could
be projected directly onto a large screen.

Electronic detectives

Electronic devices are taking an increasing share of
the $1-billion annual market for surveillance and detection
equipment. And at the recent International Security Con-
ference meeting and exhibit in New York, there was strong
evidence that price reductions in watchdog equipment are
bringing it within reach of many homeowners.

For example. both Mallory and Delta Products are
offering ultrasonic intrusion detectors, designed to protect a
single room—Mallory for $89.95, Delta’s for $69.95. A
similar system designed to protect an entire home is being
introduced by Control Dynamics Co. at about $250. Being
pushed by Record-O-Fone is a telephone gadget which
automatically dials the police and reports a burglary, for
$395. Activating switches for doors and windows are not-
so-optional extras.

Onec of the most intriguing security gadgets is the
Video Sensor, introduced by GBC Closed Circuit Corp.,
for use with any existing closed-circuit TV system. It
comes with two light sensors, to be affixed by suction cup
to the face of the monitor screen. When any motion occurs
on the portion of the screen covered by the sensors, an
alarm is triggered. If a picture of the intruder is desired, a
film or vTR camera is also activated. R-E
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NEW'—Connnuous Room Temperulure Solid-State Laser

“One of the most impor-
tant scientific events of the
year is the development of a
solid-state laser that operates
at room temperature!”

That statement will not
electrify many readers. A
few will ask “Just what is a
laser?" The more blasé are
likely to ask: “Why all the
excitement? They have been
operating gas lasers at room
temperatures for nearly ten
years.”

Answering the questions
in order: a laser is a light-
producing device. Light. like
radio, is an electromagnetic
radiation. But radio emis-
sions, unlike light, tend to
travel in coherent waves.
Like the waves set up by that
pebble thrown into the lake
on page one of our first radio
textbook, they spread out
evenly in all directions from
a common point—or march
straight ahead from a direc-
tive antenna. If you put up
measuring  apparatus, you
could find that the wave from
a broadcast station—say one
at 1.000 kHz (IMHz) would
be highly positive at a given
instant. A half-millionth of a
second later, it would be
highly negative, and at the
next half-millionth would be
positive again. (The best
measuring setup would be an
antenna, a receiver and an rf
frequency counter.)

Ordinary light doesn’t
work like that. It can better
be represented by a shovel of

NEW LASER (.003 x .015 in.)
resting below Lincoln’s nose
on a copper penny.

gravel thrown over a broad
patch of the lake. Waves
would be set up, but they
would be confused and inco-
herent.

The laser lines up all the
particles that make up the
light radiation and gets them
to march in step. A strong
beam of light (in the first
ruby laser), a radio field (in
the gas laser) or an electric
voltage in the solid-state la-
ser. knocks some of the
atoms in the active material
out of their regular orbits in
the atom. (The active mate-
rial is the ruby, the gas, or a
layer of the semiconductor.)
These electrons fall back into
place almost immediately.
and give up the cnergy that
knocked them out of orbhit in
the form of a tiny burst of
light—a photon. As the pho-
ton starts traveling, it knocks
other displaced atoms back
into orbit, and stimulating
other outbursts of light. This

MOUNTED IN HEAT SINK,
the tiny laser (at tip of the
pointer) draws about 1.5 W.

is amplification-using light to
increase light. Incidentally
the laser is named after this
action: Light Amplification
by Stimulated Emission of
Radiation.

Lasers are built long and
narrow. so that the light trav-
eling lengthwise of the laser
is amplified as it travels. Pho-
tons traveling crosswise soon
leave the laser and don't
complicate the issue.

Light built up this way
can become tremendously
powerful—the strongest
beams of light known to
man. Even more important.
those beams can be con-
trolled to a great degree of
accuracy. The beam width of
lasers has been controlled to
05°. This is ten times as
sharp a pattern as can be ob-
tained with a good directive
radio antenna system. Lasers
would be ideal for commu-
nication by light (one of the
oldest forms of long-distance

communication, by the way).
And this brings us to the next
question: Why all the ex-
citement?

There is a reason for ex-
citement. With the continuous
and increasing crowding of
the communications fro-

quencies, researchers have
been eyeing the fantastic
spectrum above our con-
ventional millimeter waves.

And it is fantastic. Suppose
we try to draw it to scale, us-
ing one-tenth of an inch for 1
MHz. That is, all the fre-
quencies below the middle of
the broadcast band would be
crowded into the left-hand
0.1 inch of our scale drawing.
Then 100 MHz, the middle
of the FM band, would be 10
inches along the scale, and 1,-
000 MHz (1 GHz) 100
inches, a little more than 8
feet. Now to get to 1 te-
rahertz (1,000,000 MHz), we
have to extend our scale
about a mile and a half! And
we are just at the beginning
of the infrared range. which
extends some 450 THz ahead
of us, or nearly 700 miles.
And every inch in this 700
miles can carry the same
amount of communication as
in all the frequencies below
100 MHz (if we can build
equipment to take full advan-
tage of the spectrum). So the
laser band /s an important
one.

As one Bell scientist

(continued on page 14)
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NOW you can measure resistors uccurutely

FE21 HI-LO
with 4% -inch
meter $99.50

) Loy
e -

FE20 HI-LO

with hi-voltage probe and large
six-inch meter $129.50

WITH THE NEW HI-LO FIELD EFFECT MULTIMETERS

USES ONLY .08 VOLTS TO POWER OHMMETER TO PREVENT TRANSISTORS FROM
CONDUCTING AND UPSETTING READINGS

Look at these extra fealures to see why the Hi-Lo meter belongs on your want list:
e 9 DC current ranges from 100 microamps to 1
amp

e Automatic built-in battery test . . . never a worry
about rundown batteries, just push the switches
under the meter and read.

Standard 6 amp fuse to protect the ohms and
milliamps scales if voltage or overload is ac-

e Unbelievable specifications of 15 megohm input
impedance on DC and 12 megohms on AC

e taboratory accuracy of 1.5 percent on DC and
3 percent on AC

e 9 DC voltage ranges from as low as .1 volts full °
scale io 1000 volts

e 3 hi-voltage ranges of 3 KV, 10 KV and 30 KV

® 9 DC zero center ranges from .05 volts to 500
volts . . a must for delicate transistor bias
measurements

® 7 resistance ranges from 1000 ohms full scale to
1000 megohms

cidentaily applied. No more need to return the
meter to factory for repair . . . just replace the
fuse.

e Special probe with 100K isolation resistor in
probe to prevent AC pickup or to prevent loading
oscillator circuits. Leave in normal position for
most tests.

IR CYTAY IRl Here is why you e

sl AALUECIA should have both Hi
sistors from conduct-

ing and misreading

and Lo battery volt-

Higher voltage of 1.5
volts causes semi-

A conductors to con-
TR TNl ages for correct in- duct to read proper
/now VST circuit resistance front-to-back ratio or

LTILE NI CLUIN. measurements in
solid state circuits:

any damage to tran-
sistor.

conductivity of tran-
sistors. Meter would
not be. complete with-
out hi-ohms reading.

S = N C OR E INC. 3200 Sencore Drive e Sioux Falls, South Dakota 57107 i

Circle 4 on reader service card
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NOW train at home with NRI to be
a Computer or Digital Technician-
no other program is so complete
in digital logic, computer
operation and
programming.

ANOTHER

Your own digital computer
included at no extra cost

This may very well be the most
unique educational aid ever
developed for home training—
a real digital computer you build
yourself and use to learn
organization, operation,
trouble shooting and programming.
This remarkable training aid
performs the same functions
as bigger commercial
computers. One of ten
training kits you receive in
the new NRI Complete
Computer Electronics course.

8 RADIO-ELECTRONICS



NRI FIRSTS make learning Electronics fast and
fascinating—give you priceless confidence

FlRSTto give you Color TV training equipment engineered
specifically for education—built to fit NRI instructional material,
not a do-it-yourself hobby kit. The end product is a superb Color
TV receiver that will give you and your family years of pleasure.
You “open up and explore” the functions of each color circuit as
you build.

F I RSTto give you true-to-life experiences as a Communications
Technician. Every fascinating step you take in NRI Communica-
tions training, including circuit analysis of your own 25-watt,
phone/cw transmitter, is engineered to help you prove theory and
later apply it on the job. Studio equipment operation and trouble
shooting become a matter of easily remembered logic.

- s
&
. « F

FlRSTto give you completely specialized training kits engi-
neered for business, industrial and military Electronics Technol-
ogy. Shown is your own training center in solid-state motor control
and analog computer servo-mechanisms. Telemetering circuits,
solid-state multivibrators and the latest types of integrated cir-
cuits are included in your course.

DECEMBER 1970

There is so much to tell you about this latest “first’
in home training from NRI, you must fill in and mail
the postage-free card today to get the full story of
the Complete Computer Electronics course and the
amazing digital computer you build and use as
you learn.

Plinned from the start to include specially de-
signed training equipment in the pioneering NRI
tradition, this exceptional new course succeeds in
combining kits with NRI “bite-sized” texts to give
you an easy-to-understand educational package.
But, unlike other home training, this is not a general
electronics course. Lessons have been specifically
written to stress computer repair. You perform a
hundred experiments, you build hundreds of circuits.
Included are over 50 modern, dual-in-line TTL inte-
grated circuits you use in the construction of your
computer. You use professional test equipment. In
addition to your digital computer, you build and use
your own solid-state voltohmmeter and oscilloscope.
Because you work with your hands as well as your
head, your training is as much fun as it is education.

Train with the leader—NRI

As it has in other fields of home-study Electronics
training, NRI has taken the leadership in computer
training because the ‘“Computer Age” continues to
leap ahead. Qualified men are urgently needed, not
only as digital technicians and field service repre-
sentatives, but also for work on data acquisition
systems in such fascinating fields as telemetry, mete-
orology and pollution control. Office equipment and
test instruments also demand the skills of the digital
technician. Like other NRI courses, this exciting
new program can give you the priceless confidence
you seek to walk into a technician’s job and know
just what to do and how to do it. Mail the postage-
free card for the FREE NRI Catalog. No obligation.
No salesman will call. NATIONAL RADIO INSTI-
TUTE, Washington, D.C. 20016.

GET FACTS ABOUT GI BILL

If you have served since January 31, 1955, or are in service
now, check GI line on postage-free card or in coupon.

if postcard has been used, mail this coupon

NATIONAL RADIO INSTITUTE
Washington, D.C. 20016 003-120

Please send me your FREE NRI CATALOG with details
about new Complete Computer Electronics training.

Name. Age

A
City State. Zip.
[J Check here tor tacts on Gl Bill
ACCREDITED MEMBER NATIONAL HOME STUDY COUNCIL

G e e —— s ——— — ————
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Versalile
[I6W

14-Piece, %" Sq. Drive

SOCKE!
Wrench sel

drives fasteners 7 different ways

Wy

” REVERSIBLE RATCHET —
Precision made, long life,
fully enclosed mechanism.
Short handle swing for close
quarter work.

UNIQUE SPINNER/EXTEN-
SION —5.3/4” overall.
Plastic (UL) handle with
1/4” sq. drive socket insert
for ratchet. Use also as
regular nutdriver.

2” DRIVE EXTENSION —
Fits on ratchet or either end
of spinner/extension.

RUGGED, HEAT TREATED,
ALLOY STEEL SOCKETS —
Nine for hex sizes 3/16” thru
1/2”. Two dual purpose for
hex and square sizes 1/4”
and 5/16".

FREE STICK-ON INITIALS
personalize the sturdy plas-
tic case and help prevent
loss or mix-up.

—©

f//,70 .
—

1
f

cen§7430 Xoalite® 1405

—

N

No. 1001 SET -
Made
in U.S.A.

nationwide availability through
local distributors

REQUEST BULLETIN N770

®

XCELITE, INC., 10 Bank St., Orchard Park, N. Y. 14127
In Canada contact Charles W. Pointon, Ltd.

Circle 5 on reader service card
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EQUIPMENT
REPORT

Sencore FE-14 FET Meter

For manufacturer’s literature.

circle No. 20 on Reader Service Card.

By using field-effect transistors,
(FET’s) we can get a “FETVM? that is
no bigger than a VOM, but with the
VTVM's very high sensitivity; higher, in
fact. The Sencore FE-14 is a good ex-
ample. Battery-operated, it is only § x 7
inches in size, and it can be set any-
where. Without the ac line connection.
you have gotten away from this problem
in any kind of transistor gear. The meter
used is a 4.5-inch unit, big enough to
read at good distances.

With an input impedance of 15
meg-ohms for dc voltages. and 10.0 me-
gohms for ac, plus a frequency response
flat out to several MHz, you can get use-
ful readings in many circuits which have
been difficult if not impossible to check
up to now.

With its frequency-compensated at-
tenuator. the FE-14 can be used to read
ignal voltages through transistor ampli-
fiers, even up :into the TV if. range.
Since “signal-tracing” is one of the hand-
iest wavs of pinpointing trouble in PC-
board solid-state things, this can be very
valuable.

The 0-1 volt dc volts scale is very
handy for reading transistor bias voli-
ages. The FE-14 also has current ranges
from 100 microamperes up to 1.0 am
pere (nice for reading the 200-300 mA
currents in color sets. putting the read-
ing very close to center-scale). A simple
shunt (Fig. 1. consisting of 2 feet of No.
20 copper wire wound on a Y -inch dual
banana plug) can be made to extend the
range up to 10 amperes for auto-radios.
high-power transistor amplifiers. etc.

It can be set to read “zero-center”
on any dc voltage scale. bv simply set-
ting the zEro abJ control. This gives you
zero-center ranges from +0.5 volt to —0.5
volt, up to —500 to 4500 volts. Saves a
lot of lead-reversing in transistor cir-
cuits. A polarity-reversing position is
also included on the selector switch.

Accuracy seems to be very good.
On o11Ms, | checked it against my pet 1.0-
meg 1% resistor and it was right on the
nose. Ac and dc volts scales checked out
against my other vtvm's which are in
good shape.

With a separate high-voltage probe
using a 1,485-megohm resistor, you can
read “100 times” on all dc voltage
scales. This gives you a 30.000-volt full-
scale for color HV, a 10-kV range for
setting and checking focus voltages, and
a 3-kV  range for checking that
1100-1200-volt boosted-boost used in a
lot of color circuits.

Ac voliages can be read as rms or
as peak-to-peak. without any trouble, by
checking the special p-p scale on the me-
ter. No switching or special probes are
needed.

All in all, a very handy little meter,
and one that should be valuable in the
service shop. The “price is right” too. R-E

COMING
NEXT
MONTH

JANUARY 1971

SPECIAL ISSUE
COLOR TV

m How Color TV Works
See how those beautiful
color pictures get from
the studio to your TV
screen.

® Check Color TV X-Rays
$25 detector tells you
if you're getting too

much radiation from
your set.

m Remote Control For
Color

Programmed text shows
how color TV remote
controls operate and
provides hints for ser-
vicing.

m Test
Color
Service Editor Jack Darr
talks about the equip-
ment you must have
and what it will do for
you.

Equipment For

PLUS . ..

Computer Logic Laboratory

Designing Solid-State
Stereo Amplifiers

Jack Darr's Service Clinic

Circle 6 on reader service card >



HEARD THE LATEST?

* 4-trdgk, z-charned stereo
» All-silicor transis-or pre-amps
* Pause control
» Digital ccun-er
» Dual VU meer
= Fast wincinz
- Automatic s-og a- end of tape
*0.2% wow and flutter (RMS)
- Frequency r2sponse: 40 to 12,000 HZ
A'24 = S/N ratic:' 45 ¢B or more )
= Crosstalt: 40 ¢B between adjacent
tracks at 100 Hz
« Microphone ogticnal

This is what happens when a big name thinks small. It’s the TEAC A-24, and it’s making cassette
history. This deck is powered by a unique hysteresis synchronous outer rotor motor for compact
convenience, powerhouse performance. And it comes complete with all the eraftsmanship
it takes to make a TEAC.
More exclusive features: a special end-of-tape sensing circuit which not only stops the cassette,
but completely disengages the mechanism — releasing pushbuttons, pinch roller and idlers —
to avoid “flats” and deformation of critical drive components. Two specially-designed heads for
outstanding frequency response. Just about the lowest wow and flutter that ever came out of a cassette.
Of course, no sound system is really complete without cassette

capability. So if it’s time to round out your equipment, it’s time
to sound out our A-24.

TEAC

TEAC Corporation of America * 2000 Colorado Avenue * Santa Monica, California 90404



(Continued from page 6)

New & Timely

said, very conservatively:
Such lasers, operating at
T00M temperature, may one
day speed the transmission of
voice. data. and other infor-
mation signals in high-capac-
ity optical communications
systems.” and went on 1o say
that  semiconductor  lasers
may also have a significant
impact on the new tech-
nology of optical electronics.

Now. why has it been
impossible to operate a solid-
state laser at room tempera-
tures? The answer is in the
tremendous amount of power
needed to start (and con-
tinue) laser action. The semi-

material, two of them gallium
arsenide and two of gallium
aluminum arsenide. A thin
gallium arsenide layer, only
0.45 micron thick. is the ac-
tive region. By confining laser
activity to such a small region,
the current neccssary to pro-
duce laser activity can be kept
lower.

The very thinness of the
laser also makes it possible to
radiate heat away from it
more cffectively. And s
other dimensions are small—
the laser is only about 15
thousandths of an inch long
by three thousandths wide.
The whole laser is clamped

between heat-dissipating ele-
ments.

The resultant laser can
be operated with an ordinary
flashlight cell, taking a little
less than an ampere at 1.5
volis. Efficiency is low, about
2% at best, and output in the
early experimental models
Huayashi and Morton Panish reaches a maximum of about
did was to fabricate a new 20 milliwats.
semiconductor laser structure At first this does not
that could be driven by a look much better than the gas
smaller electric current. The laser, though of course the
successful laser consists of semiconductor type is far less
four layers of semiconductor complicated and expensive to

conductor laser requires an
enormous amout of cur-
rent—up to a couple of years
ago as much as 20,000 am-
peres per square centimeter.
So they could be operated
only intermittently—in short
pulses—without burning up.

What Bell scientists lzuo

Designed and manufactured in U.S.A.

NEVER
A BURNOUT

IN ) EMC| DIODE-

NOBODY ELSE BUT EMC DESIGNS IN SO MUCH VALUE!
» Professional quality and versatility = Lifetime
protection against electrical abuse » No meter burn.
out, needle damage, or fuse replacement

VOLOMETER

Model 1094 Factory Wired & Tested $28.95
Mode! 109AK Easy-to-Assemble Kit $21.15
20,000 Q/v DC sens. 10,000 Q/v AC sens. 415,
40pa meter. High impact bakelite case. 5 DC
voltage ranges: 0-6-60-300-600-3000v. 5 AC volt-
age ranges: 0-12-120-600-1200-3000v. 3 OC cur-
rent ranges 0-6-60-600ma. 3 AC current ranges:
0-30-300ma; 0-3A. 3 resistance ranges: 0-20K,
- 200K,-20 megs. 5 db ranges: —4 to +67db.
With carrying strap. 5%” W x 6% H x 27" [,
VOLOMETER

Model 103A Factory Wired & Tested $20.75
Mode! 103AK Easy-to-Assemble Kit $16.80
412", 2% accurate, 800ua D’Arsonval
type meter. One zero adjustment for
go't‘h”resnstance ranges. High impact [——— ——=———-—— L
akelite case. 5§ AC voltage ranges: EMC, 625 Broadway, New York N.Y.
0-12-120-600-1200-3000v. § DC voltage | = e 12, Mo
ranges: 0-6-60-300-600-3000v. 5 db | Send me FREE catalog of the complete

ranges: —4 to +64db. 5 AC current | value-packed EMC line, and name of )
ranges: 0-30-150-600ma. 4 DC current , local distributor. 1
ranges: 0-6-30-120ma; 0-1.2A. 2 resist- RE-12 ]
ance ranges: 0-1K, 0-1 meg. 5%~ W x | NAME

6% H x 27" D : !
POCKET SIZE VOLOMETER ! 000 0o I
Motel 1022 : |
actory Wired & Tested $16.95 E E

Model 102AK Easy-to-Assemble Kit $14.40 | CITY 20N STAT :
3%2”, 2% accurate 800ua D'Arsonval L= " T ———— e

type meter. One zero adj. for both res.
ranges, High impact bakelite case. 5 AC
voltage ranges: 0-12.120-600-1200-3000v.
S DC voltage ranges: 0-6-60-300-600-
3000v. 3 AC current ranges: 0-30-150-
600ma. 4 OC current ranges: 0-6-30-
130ma; 0-1.2A. Resistance : 0-1K, 0-1
meg. 334~ W x 6%” H x 2" D.

i4

ELECTRONIC MEASUREMENTS CORP.
625 Broadway, New York 12, New York

Export: Pan-Mar Corp., 1270 B'way, N.Y. 1

operate. But Bell remembers
the first transistors, not so
many years ago. Not only
was their power extremely
limited, but their frequency
response was limited to the
audio range. Now one can
buy a transistor rated at over
a hundred watts. and transis-
tors are rated up into the gi-
gahertz range. The new laser
is at exactly the same point
as the transistor was a scant
20 years ago.—Fred Shunaman

TV X-RAY
DETECTORS

PriLapeLPHIA, PA.—The US.
Department of Health’s Divi-
sion of Electronic Products
has developed two simple tube
instruments  from common,
inexpensive components and
are being suggested for use
by TV service technicians to

detect emission of X-rays
from TV receivers.
One instrument is a low-

cost detector that indicates
whether a receiver is emitting
excessive X-rays. The unit is
easily assembled and many of
the components can be found
in a technician’s “junk box”.
It requires no calibration.
The sccond instrument is
more complex, designed for
those wishing to construct a
high quality Geiger-Mueller
instrument for which check-
out and calibration require
only commonly available ser-
vice shop instrumentation.

SCANCONVERTER
FOR AIR TRAFFIC

BALTIMORE, Mb.—Engineer-
ing model of radar bright dis-
play equipment will be used
for air traffic control by the
FAA. The equipment will be
used to expand services of the
federal agency's air route traf-
fic control centers.

Radar bright display equip-
ment transforms air traffic
control radar and beacon in-
formation into television pre-
sentations that can be seen
under normal lighting.

-

When radar and beacon in-
formation is displayed on a
standard plan position in-
dicator (PPP1), the light in the
area of the display must be
reduced to near darkness in
order to see the indicationg
on the display. Radar bright
display  equipment  enables
controllers to work in normal
light conditions. This new
unit is being built by West-
inghouse.

\ N
N

»
)
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NEW RADAR—Framed by its reflector assembly, energy feeds on
the receiving antenna of an advanced radar prototype are ad-
justed by an engineer at Hughes Aircraft Company, Fullerton,
Calif.,, prior to final testing. The energy feeds are devices that
channel radio-frequency energy between points in the system.
The prototype, called ADAR (for Advanced Design Array Radar),
is undergoing final tests at an isolated mountaintop facility to
check out the radar’s over-all concept, stability and reliability. %
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Fight the service dragons

The three year warranty Opti-Vue CRT
gives you a double edged weapon for f ght-
ing the big name service dragons!

Edge 1: Opti-Vue removes your customer’s
fears of having to make costly tube re-
placements. Since the three year warranty
protects the most expensive component of
your custamer’s set, you're not likely to
lose him fo a factory sponsored service
contract.

OPTI-VUE Color and Black & White CRT's...with the 3 year warranty

CHANNEL MASTER

Edge 2: After you've sold him an Opti-Vue
you're going to get his service business
when any other part of his set fails during
that three year warranty period.

Now, in fighting the service dragons, be
sure to pick the right weapon...and that’s
the three year warranty Opti-Vue CRT from
Channel Master!

DIV. OF AVNET, INC., ELLENVILLE, N.Y. 12428

Circle 7 on reader service card
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Introducin

the world’s only $339
triggered scope.

Before you say you don‘t
need a triggered scope,
look what's happening to
TV servicing: tubes are
out, transistors and IC’s
are in.

With tubes you could
play hit-or-miss, knowing
the tube would take the
overload. Try the same
thing now, and good-bye
transistors.

For new-era circuitry,
Leader introduces a new-
era troubleshooter. A
triggered scope, just like
the ones the TV designers
use.

)
L ]

@ 0.0

e e 65'@}

LBO-801 OSCHLOSCOPE = s =
e oo ¢t 0rgaatng o e

Now the wave shape is
locked in and continuously
displayed. Now you can
look at a waveform con-
taining high and low
frequency components.
Now you can determine
voltage directly and
instantly.

Before you say $339 is a
lot of bread, look what it
buys: Leader’'s LBO-501
S-inch triggered scope,
with a bandwidth of DC to
10MHz and a solid state
package

Going like hotcakes at
your Leader distributor.

Seeing is believing.
LEADER INSTRUMENTS

37-27 27th Street, Long Island City, N.Y. 11101, (212) 729-7411

Circle 8 on reader service card

FOR ALL FiRE‘é POLICE - SECURITY - NDUSTRIAL - BUSINESS, usE

*Model 2301

132:174 MH; 537500
VHF-FM 1| CHANNEL

1 pair of crystals and 1 set
of standard batteries.
Model 2301A

132174 MH; 547500
VHF-FM 2 CHANNELS

1 pair of crystals and 1 set
of standard batteries.

Model 2302
450 to 470 MHz
UHF-FM 1 CHANNEL

1 pair of crystals. 1 set of
standard batteries and Tone.

359500

model 2303A 347500

32.5-41 — 42-50 MHz

Available «n 2 FrequenCy Ranges

LF-FM 2 CHANNELS"

1 pair of crystals. 1 set of

standard batteries less tone®
*Model 2303A available with
tone at additional charge.

Professional performance! Perfectly desi
use. Provides instant voice contact with
* Compatible with all 2-way systems e

cles ¢ sensitive, noise immune squelch
* 1.6 watt output. FCC TYPE ACCEPTED

[}
I1SONAR RADIO

1 CORPORATION

: 73 Wortman Avenue, Braoklyn, N.Y. 11207

e e e e e o o e e oo e . . - e — .- e o - -
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gned for efficient dependable and continuous heavy duty

base stations mobile units and other portable transceivers
Receiver and transmitter operates on independent frequen-
¢ external connections for antenna, earphone and charger
g e L & D.0.C. APPROVED —U.S. BUREAU OF MINES APPROVED
Please send information on the SONARCOM.

Dept. 223
Name
Address
City State Zip

.

orrespondence’

i SRR

£ '

DIGISYNTONE SLIP

There is a mistake in Fred May-
nard’s article “Build a Digisyntone”
September 1970. He says that the out-
put from the logic control feedback
circuit is divided into two paths. Path
PA is divided by 2 to get the 6th har-
monic, and by 2 again to get the third
harmonic. Path PB is divided by 3,
add by 2 three times 1o get the 8th,
4th and 2nd harmonics, and the fun-

FROM

LoGIC

ConvTRy . .
ik : =2},
BACK - v
ciecomr FUND

gk 4th and

damental as shown here.

This is partly wrong. Since the
input was divided by 3 (in path PB)
to get the 8th harmonic, | would con-
clude that the input is actually the
24th harmonic of the fundamental.

But in path PA, this same input
is divided by 2 to get the 6th harmo-
nic. This could not be true. Therefore,
what the article states to be the 6th
harmonic, is actually the !2th—and

Fuab

g+h  4th  apnd

what it states 1o be the 3rd harmonic,
is actually the 6th.

Of course the Digisyntone will
work this way, but those who build it
would be gypped out of the true 3rd

PA |.

R

harmonic. To get the third harmonic,
another divider would have to be
added as shown here. You would also
have to add another attenuator con-

(continued on page 22)
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Sams
Books

famous for

Servicing
Know-How

| GOLOR

Suevicing
Buida

Color TV Servicing Guide

by ROBERT G. MIDDLETON. Shows
how to apply fast troubleshooting
techniques to color-TV repair using
the famous Middleton system based
on analysis of trouble symptoms
illustrated by actual full-color pic-
ture tube photos. Clearly-written
text explains possible trouble causes
and diagnostic procedures. Final
chapter explains in detail how to use
color-bar generator.

Order 20358, only $4.25

Transistor Color-TV Servicing Guide

by ROBERT G. MIDDLETON. Clearly
explains the basics of the various
circuits used in transistor color-TV
receivers, including the most recent
developments. Shows how to apply
proper troubleshooting procedures
based on analysis of trouble symp-
toms. Includes a wealth of circuit
diagrams, charts, and picture tube
and waveform photographs.

Order 20693, only ...

1970

Hi-Fi Stereo Servicing Guide

by ROBERT G. MIDDLETON. A com-
plete guide to effective servicing of
a-m tuners, fm tuners, stereo-multi-
plex units, and audio amplifiers (all
components, except record players
and “tzpe recorders). Includes hi-fi
speaker systern installations, trouble
localization, and overall system
evaluation. Also gives testing meth-
ods for verifying performance.

Order 20785, only $3.95

Radio Receiver Servicing Guide

y ROBERT G. MIDDLETON. Presents
the professional technician’s ap-
proach. Covers troubleshooting and
repair of a-m radio receivers, both
solid-state and tube type. Methods
for quick localization of troubles in
any circuit are explained in detail,
along with the proper use of test
equipment. Includes a fascinating
final chapter on the restoration of an-
tique radio receivers.

Order 20790, only .

o

$3.95

Record Changer Servicing Guide

by ROBERT G. MIDDLETON. Presents
the general principles of record
changer design, followed by a de-
tailed analysis of the working parts
of changer mechanisms. Explains
adjustment and lubrication proce-
dures, diagnostic techniques for oper-
ating troubles, and the corrective
measures required to remedy them.
This is a thoroughly practical guide.

Order 20730, only . $3.95

Tape Recorder Servicing Guide

by ROBERT G. MIDDLETON. Tells how
to repair tape recorders profitably.
Thoroughly explains the principles
and characteristics of magnetic re-
corder circuitry, describing the
various components and systems.
Provides full instructions on preven-
tative maintenance, adjustments,
and proper solutions to tape trans-
port, recording, and reproduction
troubles.

Order 20748, only . . . ...%3.95

RECORp
Changgp
SERViCING

o o

Transistor-TV Servicing Guide

by ROBERT G. MIDDLETON. Second
edition. Updated to provide full in-
formation on latest circuitry and
many additional new test proce-
dures. Clearly explains general
transistor circuitry and servicing
techniques and then proceeds
through the receiver, section by sec-
tion, describing various picture and
or sound trouble symptoms and their
remedies.

TV Servicing Guide

by LESLIE D. DEANE and CALVIN C.
YOUNG, JR. This is the famous guide
used by more than 100,000 service
technicians. Shows you how to apply
quick troubleshooting procedures
based on analysis of trouble symp-
toms illustrated by picture tube
photos. Fully explains possible causes
for each trouble symptom and then
details proper diagnostic and repair
procedures.

Order 20696, only $3.95 Order 20361, only . $3.25

e St HOWARD W, SAMS & CO., INC, — — ———

: Order from your Electronic Parts Distributor, [J 20785
or mail to Howard W. Sams & Co., Inc.,, Dept. RE-120 ] 20730

| 4300 W. 62nd St., Indianapolis, Ind. 46268 [ 20790

l Send books checked atright. $_____enclosed ] 20748

: [J Send FREE 1970 Sams Book Catalog [ 20358

| Name ] 20693

[[J 20696

Add

: ress [J 20361
City State Zip

T i . J
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Second in a series...

Can you solve
these problems
in electronics?

They're a cinch after you've taken RCA Institutes’
new communications electronics program.

It includes new preparation for the FCC license plus the
assurance of your money back if you fail to get it.

This one is quite elementary. This one is more advanced.
A — — - >
OOOR BELL v —_L N
120 VOLTS [8 . 4
% 5 g4 ING
o l 2uf IZuf uf N
= L4
In this door bell circuit, which kind of What is the total capacitance in the above
transformer is T, —step-up or step-down? circuit?
Note: if you had completed only the first lesson of Note: you'd know the solution to the problem if
any of the RCA Institutes Home Study programs, you'd taken only the first two lessons in RCA's new
you'd easily solve this problem. Communications Electronics Program.
These are the lessons that prepare you step-by-
step for an FCC License.
This license is a requirement for servicing all
types of transmitting equipment and can help
open doors to jobs commanding high income in
communications, radio and broadcasting,
aerospace, industrial automation and many others.
For a rewarding career with good pay, take that
177G first step now. Send for complete information—
‘umop-dalg :Siemsuy mail the attached card.
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RCA Institutes Autotext learning method

makes problem-solving easier...

gets you started faster towards a good-paying career in electronics

Are you just a beginner with an interest in
electronics? Or, are you already making a living
in electronics, and want to brush-up or expand
your knowledge? In either case, RCA has the
training you need. And Autotext, RCA Institutes’
own method of Home Training will help you learn
more quickly and with less effort.

Wide Range of Courses

Select from a wide range of courses. Pick the
one that suits you best and check it off on the
attached card. Courses are available for beginners
and advanced technicians.

Electronics Fundamentals
Black & White Television Servicing
(Transistorized TV Kit Available)

Color Television Servicing (Color TV Kit Available)
FCC License Preparation
Automatic Controls
Automation Electronics
Industrial Electronics
Nuclear Instrumentation
Electronics Drafting
Computer Programming

Plus these new
up-to-the-minute courses

Semiconductor Electronics
Digital Electronics

Solid State Electronics
Communications Electronics

Build and keep this
valuable oscilloscope.

Prepare for good paying [
positions in fields like these | ' §
Television Servicing o,
Telecommunications
Mobile Communications
CATV

Broadcasting

Marine Communications
Nuclear Instrumentation
Industrial Electronics
Automation

Computer Programming
Solid State

Electronics Drafting

%J
in the new program on Solid
State Electronics you will study
the effects of temperature and
leakage characteristics of
transistors.

DECEMBER 1%70

Variety of Kits—Yours to Keep

A variety of RCA Institutes engineered kits are
included in your program of study. Each kit is yours
to keep when you've completed the course.
Among the kits you construct and keep is a working
signal generator, a multimeter, a fully
transistorized breadboard superheterodyne

AM receiver, and the all-important oscilloscope.
These 4 kits are at no extra cost. Compare this
selection with other home study schools.

Two Convenient Payment Plans

Pay for lessons as you order them. No contract
obligating you to continue the course. Or, you can
take advantage of RCA's convenient monthly
payment plan. No interest charges!

Classroom Training Also Available

RCA Institutes operates one of the largest technical
schools of its kind. Day and evening classes. No
previous training is required. Preparatory courses
are available. Classes start four times a year.

Job Placement Service, Too!

Companies like Bell Telephone Labs, GE,
Honeywell, IBM, RCA, Westinghouse, Xerox, and
major radio and TV networks have regularly
employed graduates through RCA Institutes' own
placement service.

All RCA Institutes courses and programs are
approved for veterans under the new G.I. Bill.

Send Attached Postage Paid Card Today.
Check Home Study or Classroom Training.

Accredited Member National Home Study Council.

IF REPLY CARD IS DETACHED, SEND THIS COUPON

RCA Institutes Inc.
Home Study Dept.758-012.0
320 West 31 Street

New York, N.Y. 10001

Please send me FREE illustrated career catalog.

Name Age ==
(please print)

Address

| |
L |
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MONTHLY
BARGAINS

SPECIAL PURCHASE MAKES
THIS KIT AVAILABLE AT A

RIDICULOUS PRICE
SOI.ID STATE COI.OR GENERATOR
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P u.h hisolute T of The et in is  parts cor
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hulirack : 1 medinm two for
powered .I e nddre s amplifier |
FOR Contains output iransfermer. (In Complete with 1ubes. S 95
STENEO put: 120 VAC/60Cy)

S] DOLLAR BARGAIN SPECIALS 540
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EDLIE ELECTRONICS. INC. 2700-A HEMPSTEAD TPKE., LEVITTOWN. N. Y. 11756

Circle 11 on reader service card

Glever Kieps

Test probes designed by your needs—
Push to seize, push to release (all Kleps spring
loaded).
Kleps 10. Boathook type clamp grips wires,
Iugs terminals. Accepts banana plug or bare
wire lead. 434" long. $1.19
Kleps 20. Same, but 7” long. $1.39
Kleps 30. Completely flexible. Forked-tongue
gripper. Accepts banana plug or bare lead.
6” long. $1.47
Kleps 40. Completely flexible. 3-segment auto-
matic collet firmly grips wire ends, PC-board
terminals, connector pins. Accepts banana plug
or plain wire. 6% long. $2.39
| Kleps 1. Economy Kleps for light line work (not
' lab quality). Meshing claws. 4%2" long. $ .99
N | Pruf 10. Versatile test prod. Solder connec-
tion. Molded phenohc Doubles as scribing
N ] tool. “Bunch” pin fits banana jack. Phone tip.
! 5% long. $ .79

., Prut 10 | Ajpin red or black — specify .

V For additional information, write for our com-
plete catalog of — test probes, plugs, sockets,
connectors, earphones, headsets, and minia-
ture components.

Available through your local
distributor, or write to:

RYE INDUSTRIES, INC.

130 Spencer Place, Mamaroneck N.Y. 10543

Kleps 40

Kieps 30 Kieps 1

Kieps 10

Kleps 20

INDUBTRIEB

———

- Kleps 30 - Kieps 5
Circle 12 on rcmlel service cu/d

QORRESPONDENCE
(continued from page 16)

trol and make an addition to the filter
sysiem.

KURT BIGLER

Rittman, Ohio

CURVE TRACER METHOD NOT NEW

I'm writing in reference to the
June 1970 article “Troubleshoot TV
With A Transistor Curve Tracer.”
With all due respect to Mr. Williams,
this technique is certainlv not new to
anyone who has a curve tracer. We
here at NASA have used this tech-
nique for a number of vears. This
technique would be more universally
used if it were not for the fact a good
curve tracer is bevond the reach cost
wise of the average technician. Home-
made units mated to the x-y of a
scope tend !0 introduce phase dis-
tortion which is usually intolerable.
NORMAN MELNYK
Cleveland, Ohio

Hold it right there. The tech-
nique may have been known for quite
a while, but Jud Williamns is abour the
first 10 make it known 1o thar average
technician you spoke abour. Also. for
troubleshooring purposes, it is not
necessary to have an exact, precise,
waveform display 10 be able to deter-
mine if the transistor is good or
bad —Editor

CRUSADE GOES ON

Jack Darr’s Crusade seems to
have died out. Can you tell me what’s
been happening?

The crusade is far from dead.
We've accumulated quite a file of case
histories and would like 10 receive
more. Tell us about vour problems in
getting parts 10 do a repair job. You
can expect a further report in January.

Editor R-E
—
O]
o™
p— ~
{me:r 077 T R = <,

“It seems to me that anyone who could
build a color TV from a kit could put a
new light bulb in the kitchen.”

RADIO-ELECTRONICS



NO UHF

UHF WEAK UHF STRONG

UHF VERY WEAK

FINGC

NO VHF

All Prices Subject to Change

VHF STRONG

VHF MODERATE

$39.95

VHF WEAK

70 SERIES

COLOR
SPECTRUM

VHF VERY WEAK

70-29B
$100.00

NOTE: Each model above is also available with 75 ohm coaxial cable downlead and compact behind-the-set balun-splitter

to match antenna system to proper set terminals.

Select the antenna for your area from this chart

The set cho
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Mark TenB...
the gift for

the man who has
gverything.

Its new!

It'S practical!

It's different!

Christmas comes but once a year,
but car problems continue year round.
So why not give the gift that provides
continuing pleasure and satisfaction

the Mark Ten B CD System.

Keeping your car in tune is impor-
tant to the life of the car. What did your
last tune-up cost? More and more,
tune-ups are becoming a major main-
tenance expense, costing $60 and up.

Now you can eliminate two out of
three tune-ups (that's real savings).
Delta’s all new Mark Ten B CD System
is made especially for foreign cars and
modern American engines suffering
from smog control devices, rough idle
and poor fuel mix. The system is com-
pletely sealed, with handy switch for
instant conversion. Quick installation
—no rewiring. The Mark Ten B actually
pays for itself in dollars saved.

You may even want to give yourself
a Mark Ten B Christmas.

Order today!

“Delta Products, One Of America's
Finest Names In Electronics"

Only s5995ppd.
(12v neg only)

54495

Mark Ten B

Standard Mark Ten

r— DpP 70‘22j

A

DELTA PRODUCTS, INC.

P.O. Box 1147 RE / Grand Junction, Colo.
(303) 242-9000

|
I
' Please send me literature immediately: [
I Enclosedis $____. [ Ship ppd. O Ship C.O.D.
Please send:
| —Mark Ten B @ $59.95
—_Standard Mark Ten (Assembled) @ $44.95
l 6 Volt: Neg. Ground Only —_Positive Ground
I —-12 Voit: Specity
l
I

Standard Mark Ten (Deitakit”) @ $29.95
{12 volt Positive Or Negative Ground Only)
CarYear. . Make._._ a
Name. TRy
Address_

__Negative Ground

Circle 14 on reader service card
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In the Shop .

By JACK DARR
SERVICE EDITOR

.. With Jack

IMAGINATION

Given the same test instruments—volt-
meters. signal generators, and scope—
plus a good knowledge of the circuitry,
what's the one thing that makes the
difference between a run-of-the mill
technician and the real expert? IMAG-
INATION!! Sound silly? Not at all.

A lively imagination is vital, and
even the less-skilled technicians use it
without knowing that they are' Let's
kick this around for a while. What is the
hardest part of this job? The part that
takes the real skill? The diagnosis. Elec-
tronic  maintenance is 95% diagnosis
and 5% “exccution” (replacing the bad
part).

Diagnosis is 1009% mental. We get a
few facts about the nature of the fault
from direct observation of the symp-
toms. The most unskilled man in the
world can make the initial observation
“11 doesn’t work!” Next is “What doesn’t
work?” Using the oldest method known.
the technician then follows a logical
step-by-step procedure to identify the
faulty part. Four steps—Function, Stage,
Circuit, Part.

All TV sets, for example. have the
same functions—horizontal sweep. dc
power supply, and so on. All Funcrions
are made up of Srages—horizontal os-
cillator, output. damper. flyback, yoke,
etc. All Srages are made up of Cir-
cuits—plate circuit, collector circuit.
grid circuit and so on. All Circuits are
made up of Parts—resistors, capacitors,
wires (and solder joints!'). There’s the
pathway. AH we have to do is follow it.

So where does the imagination
come in? In the speed with which we
follow this path. The expert looks at the
problem. makes a few measurements to
get some facts, and then his busy little
brain starts clicking. He says to himself,
“What if - has happened?’
and dives for a certain circuit. His imag-
ination has aimed him straight at the cir-
cuit that is the most likely cause of the
trouble.

He has made a mental list of the
things that he can imagine as the cause
of the symptoms he sees. Then he
checks these out, impartially. Without
this vital factor it's just a dull, plodding
routine of disconnecting every part in
the circuit. testing it and putting it back.
(How many men do you know who
work just like this? In fact, how many
times have you done it? Be honest
now!)

Using the plod or shotgun method.
he'll find the trouble, eventually. BUT!
using a trained imagination can get the
job done a lot faster.

As in all other pathways, there are
pitfalls in this one t0o. One thing you
must watch out for is the closed mind—
the fixed opinion with no factual basis.
When our expert goes after the trouble,
he keeps a completely open mind. He
doesn’t care what is causing it: he just
wants to find it. So his thinking is much
clearer and more effective. “Prejudice,”
by the way, is a very good word for this
since it comes from a Latin root mean-
ing “making up your mind before you
have all the facts! Judging in advance,
that is.

Example of prejudice in action—we
look at a problem and say “Oh yes. This
is a bad plate load resistor' 1 know it
is!” After this. all of your tests are sub-
consciously aimed at proving yourself
right. Not at finding the real cause of
the trouble! We're actually trving 1o
prove to ourselves how smurt we are.
We’re going to find a bad plate resistor
in there if it takes us all day. (And it
may do just that. with such an imped-
iment to clear thinking. Come on now
‘fess up. How many times have you
done just that? 1 know that I have on
far too many occasions.)

Therefore. we simply have 1o keep
an open mind while doing this kind of
work. It isnt easy. You have to watch
yourself like a hawk. But after all, what
is the object of this little exercise? To
fix the set—eget it working again. By the
time we get through with our prelimi-
nary observations and tests. we'll have
narrowed it down to about 8 or 10 purts
at the most. So what difference does ijt
make which one of 'em is bad?

When we begin the final steps of
the analysis. we know the nature of the
fault. Let's say it’s a loss of dc voltage at
a key point. Now. Imagination says,
“Well, this is either an open circuit or a
short. These are the only things that
could give me the symptoms | see.”
Now we imagine what a short would
do—overheat some resistors, blow a
fuse, burn wires, etc. We hold a cautious
fingertip near a big resistor. If it’s cool
or not too hot. we drop the “short” pos-
sibility and go looking for the open cir-
cuit that is now the most logical suspect.
Inside of a very short time we have the
culprit by the heels and drag him out
into the light.

So that's the practical value of a
lively, well-trained imagination. We can
look at a defective TV, or anything else
for that matter, and say to ourselves,
“Now what could cause this?” Instantly,
the imagination goes to work, making
out a list of troubles which could give us

(continued on page 82)
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“Hard work's
not enough...
vou need more

education to
get ahead in
electronics”

Ask anyone who really knows the elec-
fronics industry. You can’t hope to
succeed unless you supplement your
experience with specialized, up-to-
gate technical knowledge.

Going back to school isn't easy for a
man with a full-time job and family
obligations. But CREl Home Study
Programs make it possible for you to
get the additional education you need
without attending classes. You study
at home, at your own pace, on your
own schedule.

CREI Programs cover all important
areas of electronics including commu-
nications, automatic control, com:-
puters, even missile and spacecraft
guidance. You're sure to find a pro-
gram that fits your career objectives.

FREE book gives all the facts. Mail
postpaid reply coupon today or write:
CREI, Dept. 1412A

3224 Sixteenth St., N.W.

Washington, D.C. 20010

tmmre 1527

CRET

A it punce. of the Bariont] Bems Sucy Linmend

SEND FOR
FREE BOOK

Cul out entire busi-
ness reply envelope
at right. Fill in cou-
pon. Fold over, seal
(paste or tape) and
mail today.

NO STAMP NECESSARY.

 J

Y

DECEMBER 1970

e e e i o A S e e i i i S, S () -
NO STAMP NEEDED— \
This entire fold-over coupon forms a postpaid envelope |
Please mail me FREE book describing CRE! Programs. | am employed |
in electronics and have a high school education. |
|
!
NAME — — . AGE_____
ADDRESS._ e et
CY a5 -STATE Z2ip
EMPLOYEDBY_______ _ eyl o8 AW =
TYPE OF PRESENT WORK.- I N e
I am interested in: [] Electronic Engineering Technology
[J Space Electronics [] Computers [] Nuclear Engineering Technology
[J Industrial Electronics NEW! Electronics Systems Engineering I
NEW! Non-Technical Course in Computer Programming |
Approved for training under new G.l. Bill :
Do not cut here—just fold over, seal and mail—No stamp needed 1412 A—j

e ————— .

FIRST CLASS
Permit No. 288-R

Washington, D.C.

BUSINESS REPLY MAIL

No Postage Stamp Necessary If Mailed In The United States

Postage will be paid by
CRET
CREIl, Home Study Division

McGraw-Hill Book Company

3224 Sixteenth St., N.W.
Washington, D.C. 20010
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This splice
took 12 seconds.

LIS now
stronger than
the original
lape.

Tape splicing used to be a

painstaking nuisance. Now

it can be accomplished in a matter of sec-
onds with EDITall, the only true splicing
method for reel, cartridge, cassette and video
tape. Perfect for professional and amateur
alike. It's virtually the only method used by
broadcast, recording studios and manufac-
turers of 4 and 8 track tape cartridges and
cassettes.The reason: it's precise . . . rapid
... simple to use — every time you use it.
EDltab'™ precisely trimmed tape splices,
make splicing even easier. They are avail-
able in %" and 150 mil sizes. Tape spliced
in an EDITall block may be erased and used
over and over again for top quality record-
ings. EDITall splices are guaranteed to be
stronger than the original tape. Perfectly
smooth, they retain the original quality of
sound reproduction. And they never damage
tape heads or tape.

POSITION MARK & CUT COMPLETED
~ N £
é :; 5\ M

Regardless of the size tape you're using,
there's an EDITall kit to meet your require-
ments. Visit your EDITall dealer today or
write: ELPA MARKETING INDUSTRIES, INC,,
New Hyde Park, N.Y. 11040

EDITa/

Tape Splicing Method

Circle 15 on reader service card
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HOME APPLIANCE
ELECTRONICS

by JACK DARR

Home appliance repairs are starting to
turn into electronic repairs, thanks to
the steadily growing amount of elec-
tronic circuitry finding its way into re-
frigerators, washers, d