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ﬂ PTS automatic updates

| make these RCA horizontal
oscillator modules so stable

the L1 coil can be

eliminated.

The challenge presented by these
horizontal oscillator modules was to
’ make the entire circuit more stable
. and to bring it within tighter

| tolerances. PTS technicians began
' by improving various components

| | and changing some of the

‘ resistance values. The result:
automatic updates that improve
stability and performance to new
standards with our reliance on the
L1 coill.

Changing these parts automatically
| update the MAHOO1A to 1B and the
I MAHOO07Ato 1B. And thatis the kind
|
I
|

of quality and service you can

expect automatically from the

U world’s largest independent
electronics rebuilder.

£, = o e ot

| You'll find PTS quality rebuilt

modules with autamatic updates at
L over 1,500 locations nationwide.
For the name of the location nearest
you and your free copy of the PTS
Price and Technical Information
Guide, use the reader response
card or write: PTS Corporation,
P.O, Box 272, Bloomington, IN
47402.
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“No one else
gives you
asmany
functions in
ahandheld
DMM.

Now you can
move up to
Fluke”

*Suggested US. list price

Circle (5) on Reply Card

We've got great news for people
who've been holding out for a high
qualtty, high performance DMM at =
moderate price: Fluke's new nine-
func:ion mosdel D 8M is now available
at select electronics supply stores.

With a suggested U.S. price of anly
$24¢ and features you won't find in any
othe~ handheld DMM, the D 8M is zn
excentional value. Here's why.

Logic lzvel and continuity
testing: A r=al time-saver for
troubleshoot ng passive circuits in pcb’s,
cables, relay panels and the like. The
D 8(4 has a switch-selectable audible
tone and visaal symbols to indicate
cont nuity or logic levels.

Direct temperature readings in
°C: Used with any K-type

thermocouple, the D 84 delivers fully-
compensated readings in °C from.
22°C to +1265°C, for checking
heating and refrigeration systems.

Peak hold fezture captures
transients: A shortterm memory in
the D 804 captures and holds the peak
reading of a motor starting current.

And more: 0.1% basic dc accuracy,
conductance, 26 measurement ranges,
battery, safety-designed test leads and a
ore year parts and labor warranty. A
full line of accessores is also available
to extend the measurement capabilities
of your DMM.

Ask your dealer about the
powerful, versatile D 804 and the rest of
Fluke’s new Series D line of low-cost
digital multimeters

Ifyour dealer doesn't carry Series I

Multimeters yet, call this qumber. We'll be
happy to tell you who does. 1-800-426-0361

From the world
leader in DMM’s.

Now we've designed
one for you.
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Volume 3, No. 4 10 Audio: alive and well

By Conrad Persson, editor

Eleernnnie This year brings the introduction of two new

- developments in audio technology to the public. The

i g compact audio disc will be available by the end of
T e 1983, and AM stereo may be incorporated by many

radio stations.

1 6 What makes your cartridge tick

By George Alexandrovich, Stanton Magnetics

With an area of contact between the stylus tip and
the groove wall on the order of 0.0000002 of a
square inch, the phono cartridge is a precise
instrument that requires special care.

48 Audio servicing myths

The Philips Compact Dise . d .

Digital Audio player uses By Kurk Vaistain .

pulse code modulation to con- The troubleshooting method endorsed by the

vert analog signals to digital. manufacturer or other technicians may not always be
The analog waveform is the best one. The master tech must learn to see

sampled (measured at short
intervals), then in the A/D

convertor, the measured T T

values are quantized into a 52 How to test audio amplifiers
binary number and encoded
into a pulse train. The pulse

through these common myths,

By Mannie Horowitz

train is then fed into the Manufacturers’ specification sheets don’t always have
transmission system (for ex- all the information needed for testing amplifiers.
ample record or tape). At the This article gives suggestions on how to deal with

other end of the transmission
system, the pulse train is

iitiffge{iai‘?é’rﬁge“er“ed " 60 Taking the charge out of static electricity
By Jack H. Gaines, Ungar
The static electric potential that occurs under
ordinary circumstances can reach hundreds of

thousands of volts, but it takes less than 100V to
damage the substrate of a microcircuit.

problems in achieving specifications.
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An ounce of prevention.
Many VCR problems can
be prevented by proper
cleaning and other routine
maintenance. This article
describes procedures for
both Beta and VHS types.
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Editorial

MV

Digital audio, AM stereo: landmarks emerge

Two landmark audio developments are discussed
in this issue: the compact digital audio disc and
AM stereo. One of them, the disc, is here. It will
be available in the United States, depending upon
which source you listen to, sometime this summer
or fall. The other development, AM stereo, is still
in doubt, although some AM stations are currently
broadcasting in stereo. Whether or not it is
deemed to be of sufficient significance by
broadcasters and listeners alike to warrant the
required investment in a system when there are
four separate and incompatible AM stereo
broadcasting schemes available, is far from
certain. The introduction of the universal AM
stereo decoder by Sansui, described in this issue,
may be a deciding factor.

That being the case, let’s forget about AM
stereo for the moment and look at the laser
compact disc.

For one thing, anyone who wants one of these
new players will have to be willing to part with
something in the order of $600, and it sounds as
though each compact disc will cost the better part
of a $20 bill. And while record companies are
rushing to put out records in this new format, the
early selection of music on compact discs will be
limited to some degree. And certainly no one with
any size of collection of 33%srpm analog discs will
be rushing out to replace them with compact discs.
Which means, for the foreseeable future at least,
the compact disc player will be a companion to the
existing turntable, not a replacement for it.

For this investment, however, an audiophile gets
a system that gives him considerably greater
dynamic range (difference between softest and
loudest passages), freedom from surface noises
(the clicks and pops from scratches and static

electricity), and dises that don’t have to be handled
with utmost care and that can be stored in a
smaller space than conventional discs.
Additionally, because the music from both sides of
a conventional album can fit on one side of a
compact disc, you don’t have to turn it over.

Another important consideration about compact
digital discs is uniformity. A fairly large number
of manufacturers will be offering players. And
most, if not all, of the recording companies will be
publishing recordings in this new format. They
will all be compatible with one another. In
videotape, VHS and Beta formats exist. In
videodisc there is the optically encoded disc, the
capacitive electronic disc (CED) and a third format
by JVC. And as we have said earlier, AM stereo
offers four different approaches. Perhaps the
digital audio disc people learned something from
the difficulties encountered in the introduction of
these other technologies. It certainly makes things
much easier for the consumer.

An article in the January 1983 issue of High
Fidelity magazine described the reactions of a
panel of critics to a listening test between high-
quality analog recordings and the same music on
digital discs. The reactions were mixed, but the
general conclusion seemed to be that the sound of
the digital discs represents an improvement in
sound over that of conventional audiophile-quality
discs, but not an earth-shattering improvement.
One of the critics stated that to him, the absence
of surface noice, the convenience of the player and
the absence of wear of the disc were more
important features of the new format, to him,
than the slight improyement in sound.
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Most Orders Shipped Within 24 Hours - Compare Our Low Prices and SAVE!

WE STOCK A COMPREHENSIVE LINE OF SEMICONDUCTORS
AND BELTS AT LOW, MONEY SAVING PRICES.

—

NATIONAL WATS

705 WATERVLIET AVE., DAYTON, OHIO 45420

~/( -
2SC1413A Cassette Belt Kit
N . C i h: .6, .
Horizontal Output Transistor || Syis o e o o] o e o8
H ® 6.2, SM75 SM 8.0, SM 8.5, SS 8.8,
Equivalent to ECG" 238 S5'8.9,559.1,SM 9.9, SS 10.0, SS
10.5,SS11.0,8S 114, SM 12.1, SM
aso ff Risiieianie
. .0, .8, 5.9, 6
REPLACES REPLACES || R570 RS77 RS93 RS 10.1. RS /
ECG 165 C1894 10.8, RS 11.7, RS 11.9.
C1172B D200 35 Pieces Total L/ V1
C1174 22 o D201 — /
C1295 Y B D348 Rl
C1308K s D350 BK-2 == Oty G
C1309 D368 e :
1358 D627 . . T
Ciee B 2 09 % 1 69 % 19.95 ..  Free Belt Cross
C1893 L m D663 5 ior Reference Guide
e 099) (100 & Up) B $34.59 with purchase of BK-2
C1942 D870
\_ J\ J
MINIMUM $10 ORDER Consolidated Electronics
NO MIXED QUANTITIES Incorporated

&

OHIO WATS
IN DAYTON (513) 252-5662
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Symcure
Symptoms and cures compiled from field reports
RpRcagR b ey
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Chassis — Hitachi model CT-911 1
PHOTOFACT —1444-2

Chassis — Hitachi model CT-911 2
PHOTOFACT — 14442

FROM +120V(B
FROM R . +120V(B) TR41 > t " SOURC(E)
WD = ™ SOURCE EMITTER lcsoa
E 908 oo R910

1000
104F

104F o / I ’ RO11

= RO oy " 0
= A TR43 == 5009

ERnTcBFﬁ\MP B+ ADJ ERROR AMP B+ ADJ

R912

Ro12 18K

w e

OPEN = -

Symptom — Vertical cannot be locked and vertical-hoid
adjustments vary the height erratically

Cure — Check resistor R912 and replace it if open or
value increased

Symptom — Horizontal lines (resembling ignition noise)
in picture
Cure — Check capacitor C308 and replace it if open 1
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Chassis — Hitachi model CT-911 @
PHOTOFACT — 1444-2

Chassis — Hitachi model CT-913 4
PHOTOFACT — 1516-1 1

TRS IF 1 TRE IF

\\sz \

R608 C605 u

50000 OPEN 10uF TR36 y

VERT SIZE VERTAMP |

b :

$ ) [33uF] i
< I

Bt

Wy

Symptom —Sound and picture fade out after several
hours
Cure — Check TR-5, TR-6 and TR-11 transistors and
replace them if they are sensitive to heat

Symptom — Insufficient height
Cure — Check capacitor C605 and replace it if open

Chassis — Hitachi model CT-913 5
PHOTOFACT — 1516-1

Chassis — Hitachi model CU-100 6
PHOTOFACT — 1337-1

+17.6V =
R904
TR27 10009 TR40
3.58MHz AMP VOLT REG
R516 c521 R581
4709 D.01 276Q
3.58MHz
CARRIER

= 4+ 11.7V

R902
150Q
C903

T
SHORTED Ii]'[l 1000uF

OPEN

TO TR41

Symptom — Hum bars in picture
Cure — Check regulator transistor TR40 and replace
if shorted

Symptom — No color; b&w is normal
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Cure — Check capacitor C521 and replace it if open :
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Books
VSV YV NV i

Magnetic Tape Recording
for the Eighties; U.S.
Government Printing Office;
$6.50.

This new book from NASA ex-
amines the practical and
theoretical aspects of state-of-the-
art magnetic tape recording
technology. It covers tape and
head wear; wear testing; magnetic
tape certification; care, handling
and management of magnetic
tape; cleaning, packing and wind-
ing of magnetic tape; tape reels,
bands and packaging; coding
techniques for high-density digital
recording; and tradeoffs of coding
techniques. Its contributors are
among the foremost experts in this
country. Users and would-be users
of magnetic tape recording will
find this book helpful, and in many
cases, essential.

Published by U.S. Government Printing Office.
Stock number 033-000-00855-4 may be ordered
from Department 36-J, Superintendent of
Documents, Washington, DC 20402.

Complete TV Servicing
Handbook, by Walter H.
Buchsbaum; Prentice-Hall;
251 pages; $19.50

The computer terminal is essen-
tially a TV set, and when it needs
repair or adjustment, anyone who
knows TV servicing can fix it. The
Complete TV Servicing Handbook

shows the reader how to service
any and every kind of device that
has a TV screen, including com-
puter CRT terminals. It is written
by an electronics expert for
readers who understand the basics
of electronics.

The book starts out with a quick,
reliable way to diagnose most TV
defects by using only the TV
screen and the readily accessible
controls. Then, without getting in-
to complicated mathematics or
theoretical physics, the following
“how-to-do-it” chapters cover
topics such as how TV receivers
and monitors work; how color TV
works; color TV picture tubes; TV
tuners and IF circuits; sync,
deflection and high-voltage cir-
cuits; color circuits; and audio and
power supply circuits.

Published by Prentice-Hall, Business and
Professional Books Division, Englewood
Cliffs, NJ 07632.

How to Read and Interpret
Schematic Diagrams, by

J. Richard Johnson; Hayden;
196 pages; $9.95.

This book explains schematic
diagrams in a systematic, rather
than random manner, so the prin-
ciple can be more easily under-
stood. The meaning and purpose of
schematic diagrams are explained
in the first chapters. The next two
chapters explain schematic sym-
bols and basic building blocks and
synthesis into diagrams. The other
six chapters offer diagrams and
explanations of power supply and
audio system diagrams; radio
receiver, transmitter and
transceiver diagrams; and TV
diagrams. In addition, a sec-
tion on how to read and interpret

computer-type diagrams is in-
cluded in the book.

The book is of interest to
students, hobbyists and techni-
cians. It complements the study of
electronic principles and enables
the reader to use schematics in
testing, repair and design.

Published by Hayden Book Company,
50 Essex St., Rochelle Park, NJ 07662.

Third Book of Electronic
Projects, by John E. Traister;
Tab Books; 80 pages $4.95.

Anyone looking for a collection
of electronic projects that can be
built from inexpensive or salvaged
parts and components will find the
answers in this handbook.

Here are all the step-by-step in-
structions needed to put together
everything from power supplies (a
basic de unit, a de supply that uses
a zener diode, a device with elec-
tronic regulation, or a 9V, highly
regulated supply) to an audible
turn signal, a crystal radio, a tran-
sistor ignition system or a “do
nothing” box.

This handbook has important
hints and tips for working with
electronic circuitry, shows how to
make electronic calculations the
easy way (using a standard elec-
tronic calculator) and supplies
valuable information on how to
find and use inexpensive salvage
and obsolete parts.

For those just getting started in
electronics, there’s an appendix
that explains fundamentals like
Ohm’s law, the resistor color code,
common conversions and basic
electronic symbols.

Published by Tab Books, Biue Ridge

Summit, PA 17214,
aser..

Feedback
BB ) ST

Readers’ Exchange

I wish to thank you for the run-
ning of my listing of excess test
equipment that I had in the
Readers’ Exchange section of your
magazine. For your information, I
wish to advise you that I received
my December copy of Electronic

Servicing & Technology on Nov.
27 and on Monday, Nov. 29, about
8 a.m., I received a long-distance
call from L&B Electronics in
Eldon, MO, wanting to know if the
B&K model 1077-B TV Analyst
was sold. I advised them that it
was not. They advised to hold it for
them, as they would leave at once
and drive into Warrenton, MO,
and pick it up. (Also they would
pay cash for it). They arrived about
3p.m.

For your information, I had
long-distance calls and letters
from California, Texas, Kansas,
New York, Canada, Tennessee

April 1983 Electronic Servicing & Technology 7

and Florida. If I had 10 more
Analysts 1 could have sold them.
Three of the letters I received had
certified cashier’s checks in them,
which I promptly returned.

Again, I want to thank you for
your help and want to assure you
that when my present subscription
expires, it will be promptly renew-
ed. You have, in my estimation,
the perfect magazine for people in
service and repair of all types of
electronic equipment.

James Sattgast
Warrenton, MO
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Car manufacturers can now
overcome the problem of
electronic peollution by testing
their radios in an electronically
clean environment. The RF-
shielded, anechoic chamber, built
by Keene Corporation’s Ray-
Proof Shielding Division,
pinpoints interference sources so
radio designers and test
engineers can build interference-
free radios.

The chamber proteets the radio
testing from two sources of
electronic pollution. Externally,
there is a massive buildup of

Information and photo courtesy of Keene Corporation,

Ray-Proot Shielding.

electromagnetic waves in the
atmosphere. Internally, waves
bounce around inside the
chamber —from the radio itself,
from test equipment or from
other electronic systems in the
car. To absorb internal waves,
which would cause erroneous test
readings, huge cones of anechoic
material line the chamber walls.
To block atmospheric electronic
waves from entering, a
continuous conductive metal skin
surrounds the chamber. These
two shields create an
electronically clean test
environment,

On earlier car radio models,
Keene tested in an RF-shielded

8 Electronic Servicing & Technology April 1983

chamber. This kept out
atmospheric RF waves, but did
not stop the waves ricocheting
inside. Test results were still
inconclusive. Designers had to
make radio evaluations based on
subjective ratings of a panel of
engineers. They rated, on a one-
to-10 scale, how much the radio’s
static, fading or popping bothered
them.

Precision testing

The 32" x 33’ x 16’ chamber is
lined with long, RF-absorbing
cones on the ceiling, floor and
walls, which absorb waves inside
the chamber. RF-shielding blocks
any atmospheric RF from
entering, from 14KHz to 1GHz.

Pinpointing interference
sources and their effects on a
radio has posed problems for
designers as atmospheric
electronic pollution proliferated
and cars became increasingly
electronic. Test engineers
couldn't tell if interference came
from an outside or inside source,
such as the radio itself or a car’s
electrical/electronic system.
Power lines, CB radios, police
transmitters, and the car’s
ignition and electronic control
systems have created the main
interference problems, but the
new chamber eliminates these
sources of confusion.

Details of testing

How does the testing proceed?
With a signal generator located
in an RF-shielded control room
attached to the chamber,
engineers force signals over a
wide spectrum of frequencies into
the room. Then they test how the
radio reacts, identifying the
trouble-causing frequencies with
a spectrum analyzer. Readings
are fed into a computer, which
reveals patterns that develop.
Then the appropriate suppression
components —braided
groundstraps, filters, capacitors
and the like —can be selected.

Effect of electrical changes

The engineers can also measure
the effect of modifying the car’s
electronic or electrical design.
For example, re-routing wiring
near the altnernator might cause
interference. Now testing in this
chamber will tell where the

wiring can safely run. QG



TEK 2200

MULTI-PURPOSE
OSCILLOSCOPES

THE PERFORMANCE/
PRICE STANDARD

Now! A 60 MHz Tektronix scope
built for your bench.

In 30 years of Tektronix oscil-
loscope leadership, no other
scopes have recorded the
immediate popular appeal of

the Tek 2200 Series. The Tek 2213
and 2215 are unapproachable for the
performance and reliability they

offer at a surprisingly affordable
price.

There’s no compromise with
Tektronix quality: The low cost is the
result of a new design concept that
cut mechanical parts by 65%. Cut
cabling by 90%. Virtually eliminated
board electrical connectors. And
eliminatedthe need fora cooling fan.

“Price FO.B. Beaverton, OR. Price subject to change

Copyright©1982. Tektronix, Inc. Ali rights reserved. TTA-337

Yet performance is written all over
the front panels. There's the band-
width for digital and analog circuits.
The sensitivity for low signal mea-
surements. The sweep speeds for
fast logic families. And delayed
sweep for fast, accurate timing
measurements.

The cost: $1200* for the 2213.

$1450* for the dual time base 2215.

You can order, or obtain more
information, through the Tektronix
National Marketing Center, where
technical personnel can answer
your questions and expedite
delivery. Your direct order includes

April 1983 Electronic Servicing & Technology 9

probes, operating manuals, 15-
day return policy and full Tektronix
warranty.

For quantity purchases, please
contact your local Tektronix sales
representative.

Order toll free:
1-800-426-2200
Extension 82

In Oregon call collect:
(503) 627-9000 Ext. 82

Tektronix

COMMITTED TO EXCELLENCE



Audio:

The top-loading CD 100 will be one of
four compact disc players introduced by
Magnavox during the second half of
1983.

Edison’s original phonograph
operated on a wonderfully simple
principle: Recordings were made
by converting sounds into
mechanical motion, which was in
turn transformed into wiggly
grooves on a waxed cylinder. The
recordings were played back by
placing a stylus (needle) in this
wiggly groove and rotating the
cylinder at the same speed at
which it was rotated during the
recording process. The resulting
motions of the stylus were
amplified by means of a diaphragm
and horn assembly to an audible
level.

The limitations of this system
were, of course, many and severe.
The range of frequencies that
could be reproduced was narrow,
the variations in sound level be-
tween the softest and loudest
passages (dynamic range) were
barely noticeable, it was expen-
sive, and styli and cylinders wore

By Conrad Persson, editor

rapidly. But for the first time,
voices, music and sounds of all
kinds could be recorded.

The developments in recording
and playback from that day to this
have been improvements on that
basic technology pioneered by
Edison. At various times, and not
necessarily in their correct order,
these advances took place: the wax
cylinder was replaced by a shellac
disc, which was in turn replaced by
a vinyl disc; electronic amplifica-
tion was included; various tech-
niques were incorporated to ex-
tend the frequency response and
expand the dynamic range; stereo-
phonie sound was introduced; and
a number of noise-reduction
schemes were developed.

These developments and count-
less others have transformed that
early miracle into what today can
only be described as a true
wonder. Given the best available
playback equipment and highest

10 Electronic Servicing & Technology April 1983

quality recordings in a room with
good acoustics, an audiophile can
practically recreate the sonic
splendor of listening to the
greatest philharmonic orchestra in
the world’s finest concert halls.

All of this breadth and depth and
precision and beauty of sound is
recreated based on Edison’s princi-
ple: A stylus riding in a groove
recreates the sounds that were
used to make the groove.

A new technology

If all goes according to schedule,
1983 will be the first time that a
totally new technology for playing
back sound will be availakle to the
general public in the United
States. Called the digital audio
compact disc, this system hits the
world marketplace after 10 inten-
sive years and hundreds of millions
of dollars in research and develop-
ment by PolyGram Records, N.V.
Phillips and the Sony Corporation.
According to information provided
by Polygram, the compact disc, 4.7

inches in diameter, is a digitally

encoded, metalized record with a
protective plastic coating with the
signal embedded under the sur-
face. It has a capability of playing
up to 60 minutes of studio-quality
sound on one side by a non-contact
solid-state laser “readout” system.
Some eight billion microscopic pits
on one side of a compact disc have
the straight-away track length of
212 miles (if the disc were enlarged
to the size of the Roman Col-
osseum, these pits would be no big-
ger than matchtips). The compact
disc takes up approximately one-
sixth of the storage space now re-
quired for LP records.

Advantages

Among the many compact-disc
advantages are that dust and dirt
on the outside of the disc are “out
of focus” and do not interfere with
sound reproduction, wear-out risk
is minimum because there is no
stylus contact with the reeord, the
digital reproduction of sound is of
studio quality, and there is a
capability for display of video text,
to be utilized in the near future.

Software
More than 250 varied musical
titles, produced by the PolyGram
Group (a subsidiary of Philips) will
be initially available in Europe and
Japan and subsequently in the



United States. PolyGram will then
release 30 titles monthly, produc-
ing them alongside albums and
cassettes. By the end of this year,
there will be 500 to 600 PolyGram
titles available with CD production
volume at three million. Among
the classical titles and talents now
available from London, Deutsche
Grammophon and Philips, are
Vladimir Ashkenazy, Leonard
Bernstein, Alfred Brendel, Jose
Carreras, Placido Domingo, Lu-
ciano Pavarotti, Bernard Haitink,
Ihtzak Perlman, Sir George Solti,
Joan Sutherland, Herbert Von
Karajan, John Williams and the
Boston Pops and many others.
Popular artists whose work will be
initially available include The
Moody Blues, Rush, Kool & The
Gang, The Statler Brothers, The
Bee Gees, John Cougar and
others. Film soundtrack albums in-
itially include Saturday Night
Fever, Fame, Grease and others.

Sound reproduction

The compact disc possesses ulti-
mate sound reproduction because
it offers full audio frequency
range, extended dynamic range,
greatly improved signal-to-noise
ratio, almost no wow and flutter,
negligible distortion and complete
channel separation. It is not
susceptible to shock, vibration and
feedback; does not deteriorate
with use, storage or age; has no
pops, clicks, surface noise or other
disturbing sounds; completes the
digital audio chain from the re-
cording studio to the living room:;
and provides almost perfect
reproduction of the original
master tape in the home.

Convenience of operation

The compact disc is insensitive
to dust, dirt, scratches or acciden-
tal damage during handling, offers
no wear on disc or pick-up no mat-
ter how often it is played, is com-
pletely compatible for integration
with the amplifier and speaker
portions of existing hi-fi systems,
plays up to 60 minutes uninter-
rupted on one side (or twice one
side of an LP), offers precise pre-
selection of tracks to be played
with many other programmable
features possible and provides sim-
ple handling. The player equip-
ment has few moving parts,
thereby requiring little
maintenance, and, because of its

pocket-size, is perfectly suited for
portable operations.

World standardization

The compact-disc players and
discs, avoiding recording errors of
the past, are totally standardized
throughout the world. It has an im-
mediate large selection and wide
range of software available for
store debut sales, with more than
38 equipment manufacturers
licensed to join Philips and Sony to
produce compact disc digital audio
system players (these include
Akai, Hitachi, Matsushita,
Nakamichi, Pioneer and Sanyo).
Presently more than a dozen
record labels have joined the
PolyGram family to produce com-
pact dises with many more now in
negotiations. Philips introduced
the first compact discs in the
spring of 1979 and was subse-
quently joined in its further
development by Sony.

How it works

In the digital audio system, the
sound wave is sampled at very
high speed, and the value of each
sample is converted to a digital
number. These numbers can then
be stored, processed and repro-
duced in a way impervious to the
kinds of noise and distortion that
affect even the Dbest analog
systems. A digital system also
allows automatic error correc-
tions, which compensate for any
flaws that occur in the system
components.

The player

The standardized compact-disc
player is now licensed by 40 hard-
ware manufacturers. Philips and
Sony players, to sell initially at no
less than $600, are completed,
ready-for-sale units that are only
awaiting marketing debut dates.
Sony is now selling compact-disc
players and discs in Japan to ex-
cellent initial response. Philips will
introduce its players and
PolyGram discs in March in
Europe. Both players will be in
U.S. stores later this year with the
other 38 name-brand hardware
units to follow shortly thereafter.
Operating any of the players only
requires popping in the compact
disc and closing the lid. The
Philips’ player is half the size of a
regular turntable. Remote control
of playback will also be possible
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with the player, as is now available
with some TV sets.

More about digital advantages

In digital recording, the original
sound wave is sampled thousands
of times per second and converted
into binary computer language. At
about one-sixth the size, the com-
pact disc offers many advantages
over the conventional analog LP
record. It provides wider frequen-
cy response (20 to 20,000Hz) and
less high-frequency distortion
(0.05%). The system provides a
signal-to-noise ratio and dynamic
range of more than 90dB for each.
There is no contact between the
laser pickup and disc, resulting in
an extremely long record life.

The right and left sound chan-
nels are encoded as separate bits
of information that cannot be
mixed in the record. Channel
separation is greater than in con-
ventional LPs for a stereo effect
that significantly increases realism
in playback.

How it developed
The compact disc system, with
its miniaturized ICs, was
developed from an intensive
10-year program of research and
development by Philips, later
joined by Sony.

The packaging

Each compact disc fits on a black
plastic tray, housed in a clear
plastic, hinged box. A booklet con-
taining liner notes is held in the
cover of the box. Cover graphics of
the album are visible through the
top of the box. An inlay card, visi-
ble through the bottom of the box,
gives details of contents, artists
and other information. Also titles
and artists are printed on both
ends (spines) of the box. The
boxes, capable of holding up to
four compact dises, have also been
developed for use in 2-, 3- and
4-record sets.

Quality control

Compact discs are presently
manufactured under “clean room”
conditions at two existing fac-
tories, one in Germany and the
other in Japan. Additional fac-
tories by some other compatible
suppliers are expected to be added
soon. Strict quality control pro-
cedures are observed at every
stage of the production.
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The Beocenter 7700-S music system by
Bang & Olufsen of Denmark brings a
choice of music sources into every room
by remote control.

Most people have an assort-
ment of equipment in their
homes to listen to music and
radio programs—a radio on the
kitchen counter, clock radio in
the bedrcom, compact stereo in
a youngster’'s room and a full
stereo system in the living
room.

Bang & Olufsen decided that
it would be great if one were
able to replace all of this equip-

ment with one centralized
stereo system that brings a
choice of music sources into
every room by remote control.
Their new, computerized and
programmable music system,
which will be available in the
United States this year, ac-
complishes all this and more.

The key to this state-of-the-
art ensemble, the Beocenter
7700-S, is Bang & Olufsen’s pro-
prietary Master Link System. It
enables the user to tap into the
Beocenter for music from radio,
phonograph records and cas-
settes into any or all rooms of a
home or apartment by merely
installing an auxiliary 2-unit
Master Link and a pair of
speakers in each of the selected
rooms. A button pressed on the
Master Link (actually an infra-
red transmitting and receiving
device) conveys a message to
the Beocenter to direct music
from whatever program source
is in operation in the main
listening room to the room
where music is desired.

An extra measure of flexibili-
ty and control is provided by a
remote control unit, the
Beocenter Terminal, that comes
with the system. This slim,
hand-held cordless module in-
corporates a set of primary con-
trol buttons duplicating those
on the music center. A different
remote control module, the
7700 Master Control Panel, is
available as an option. This unit
incorporates digital readouts as
well as primary control buttons.
Either of the remote control
modules can be employed to
direct the Beocenter 7700 from
any point in the same room.

A remote control module may
also be used in any of the rooms
connected to the Beocenter
7700 via the Master Links and
loudspeakers for complete
operation of the system and
remote controlled selection of
any music source. It can turn
the system on, or even change
whatever program source is in
operation to a different one. For
example, while the user is in the

Buttons conteolling the primary functions are mounted
flush to the front panel, while secondary controls are
placed under an aluminum panel that lifts when the pro-
gramming bar is touched.

The optional remote control unit is an infrared transmitting/
receiving device that incorporates a set of primary control but-
tons and digital readouts.
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When it comes to choosing the right DMM,
you really only have four choices...
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The AWS Easy-Meter Series
with an exclusive Five-Year Warranty.

B Autoranging on Volts and Ohms

W 10 Amp AC/DC Range (EZ-6110 & 6220) RANGES

@ Range hold button for manual operation override EZ-6100 & 6110 EZ-6200 & 6220
(EZ-6100 & 6110) E((::\\// 823880 g-ﬁutoranges 28\\; 8613880 5-ﬁutoranges

b Vs diqyit d : -Autoranges B 4-Autoranges

W Large, easy-to-read 3% digit display AC/DCA 010 1-Range (EZ-6110)| AC/DCAQ-10  1-Range (EZ-6220)

M Autopolarity AC/DCMA 0-200 2-Ranges AC/DCMA 0-200 1-Range

M Low battery drain, 300 hours continuous operation &&'%80%*(1122 5-Autoranges (LZ 0-%0%0“{22 5-Autoranges

. wer (). ow Power ()
® Continuity buzzer (EZ-6100 & 6110) 0-2000K0)  4-Autoranges 0-2000KQ  4-Autoranges
W Low Power and Normal Ohm ranges Continuity Buzzer

B CMOS-LSI advanced circuity
B Automatic indication of units and signs

B Low battery warning sign For more information on the Easy-Meter™ Series or
B Zero adjust feather-touch button any of the other fine AWS test instruments call

W Economically powered with two "AA" 1.5V batteries your local A.W. Sperry distributor today or contact
B Satety tused A.W. Sperry Instruments Inc., 245 Marcus Blvd.,

W Compact and lightweight (weighs only 8.8 ounces) Hauppauge, N.Y. 11788, 800-645-5398 Toll-Free

W Rugged, shock resistant ABS housing (N.Y., Hawaii, Alaska call collect 516-231-7050).

A.W. SPERRY INSTRUMENTS INC.
The Measurable Advantage.
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bedroom and touches a button
marked phono on a remote-
control unit, an electronic signal
is sent to the Master Link. It, in
turn, directs the master unit
located in another room to start
playing a record previously
placed on the system’s turn-
table, and In a moment the
disc’s sound is emanating from
the speakers installed in the
bedroom.

A touch of one of a series of
buttons marked FM on a
remote-control module instant-
ly brings musie, news or what-
ever radio fare is preferred, into
a particular room. A touch of
the tape button directs the
music center in the living room
to play a prerecorded tape
placed in the wunit. Within
seconds, the sound from a
favorite prerecorded -cassette
will emanate from the speakers
in the room.

Essentially the Beocenter

7700-S, with its Master Links,
offers the benefits of multi-
system ownership from a single
space-saving stereo system,
with a minimum of auxiliary
equipment.

A pair of loudspeakers (Model
S-45), designed to coordinate
with the Beocenter, is supplied
with the new music system. The
Beocenter 7700, itself, com-
bines the components of a com-
plete stereo system in a single,
centralized unit that fits easily
into a limited space. The
elegantly styled, low-profile
unit incorporates a 40W-per-
channel (into 4Q) FM stereo re-
ceiver, radial arm turntable and
cassette player/recorder. A
built-in visual display indicates
which music program source is
in use at a given time and its
operating mode (play, record,
etc.). The optional Master Con-
trol Panel remote control
module provides similar pro-

gram source and operating in-
formation.

The Beocenter 7700 allows
the user to listen to any one of
six preselected FM stations at a
mere touch of a button —either
on the set’s control panel or on a
remote control module. An-
other touch, and the turntable
directs one music source to be
switched off when another
source is selected.

Two timers, each with a
24-hour memory, allow users to
direct the system to make unat-
tended radio broadcast record-
ings and/or play any music
source at specific times.
Typically, the system could be
programmed to activate the
turntable or cassette deck to
start the day off with a disc or
tape of favorite music and to
shut off the entire system at
bedtime after playing a record,
tape or radio music program
intended to induce sleep.

AM stereo developments

AM stereo radio took several
steps closer to realization this
year. A number of manufac-
turers exhibiting at the Winter
Consumer Electronics Show
(CES) displayed equipment that
confirmed this. There were
several demonstrations of off-
the-air AM stereo reception.

Sansui Electronics announced
development of an AM stereo
tuner that automatically
receives all approved AM stereo
systems (there are four). A pro-
totype of a car AM stereo tuner
was demonstrated by Sansui at
CES.

The following statement by
Tom Joda, Sansui vice president
of sales and marketing, explains
their reasons for investing San-
sui’s resources in such a
development.

“The purpose of this demon-
stration was to indicate that
universal reception is possible
and that at least one hardware
manufacturer has the capability
of providing equipment for
reception of AM stereo regard-

less of which system the market
ultimately chooses.

“As of this time, Sansui is in-
vestigating the incorporation of
this eircuit in a chip, and based
on the price of that chip, will an-
nounce when and if they will be
manufacturing equipment for
reception of AM stereo. Present
planning is for this decision to
be made soon with initial prod-
uct to be shown and demon-
strated at the 1983 Summer
CES.”

According to Broadeast Engi-
neering magazine, Marvin Col-
lins, chief engineer, KFI/KOST,
Los Angeles, is one of the
engineers who saw the Sansui
system in operation following
the CES convention. “I believe
they (Sansui) have what may be
the answer to our current AM
stereo dilemma,” he said. “The
Sansui engineers drove to the
KFI studios in a car equipped
with a very interesting AM
Stereo receiver: a universal
AM-stereo decoder that decodes
all four stereo systems

automatically without any
manual switching. 1 enjoyed
listening to KFI in Harris
stereo and then tuning the dial
in KHJ in Kahn stereo. The
engineers told me that the
receiver does not favor one
system over another, but works
equally well on each system.
The receiver can be built for on-
ly a slight additional cost over a
single-system receiver.

“If all the receiver manufac-
turers will produce universal
stereo receivers,” Collins con-
tinued, “our present chicken-or-
egg dilemma will be solved. A
universal receiver means the
broadcasters are free to choose
any AM stereo system they like,
knowing that all receivers will
receive all systems. This will
surely encourage widespread
AM stereo broadecasting soon.
Congratulations to the Japan-
ese and Sansui for leading the
way. Now I hope the American
manufacturers will do their

b3 esay..
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Our innovation.
|

If you need any one of nine microwave oven rectifiers now, only Philips ECG is ready

tO deﬁVer tOday- ECG Semiconductors
You can tell where your new markets are by checking out what’s new from Philips 2":‘:‘:,’j::’"ff’,“;:,‘,f:"."imm,

ECG. Whether you're looking for a semiconductor, resistor, or thermal cut-off, you e e

should look to Philips ECG first. We're introducing about 300 new parts each year to 5 ‘,._-

our current line of 3,000 ECG types that replace over 200,000 industry numbers. ¢

And you find them faster in our Master Guide. \,
While our competition looks to us first for new ideas, the parts they come up ’ @
with never quite equal either our performance specs or ou~ Master Guide’s cross Y

reference accuracy. "m

Pull the ECG" Master Guide first to save yourself searching time and repair time. &
For the name and number of your nearest distributor, call 1-800-225-8326 toll free
(In Massachusetts, dial 1-617-890-6107). Or just send $3.25 for your Master Guide o i
to Philips ECG, Inc., Dept. EST, 70 Empire Drive, West Seneca, NY 14224, St g

PhilipseCG IfFit's ECG, it fits. And it works.

A North American Philips Company
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What makes
your cartridge tick

By George Alexandrovich, vice-president of field engineering
and professional products manager, Stanton Magnetronics

From the day Alexander G. Bell
called Watson over his first ex-
perimental telphone line, sound
became the center of our atten-
tion. A new era began when
spoken words were transmitted
over long distances by wire. Slow-
ly, engineers mastered the basics
of simple means of communication
and have worked on improving the

quality of this transmitted signal.
The importance of sound is in-
disputable. What most of us take
for granted, audiophiles are strug-
gling to perfect. Just ask anyone
of them about audio and what it
means (be it AM, FM or even TV
sound) and you will probably get a
lecture about what it takes to
bring good sound to your home

A stylus in a stereo disc groove. A human hair, approximately 0.002in in diameter,
shows comparative sizes (magnified 800X).
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entertainment system.

Let’s imagine that you are about
to turn on the turntable of your
stereo system. The tonearm is
resting on its armrest with the car-
tridge carefully cleaned and ad-
justed to play modern records,
which are notorious for high
modulation of the groove and com-
plex music content. This is a

A spherical stylus sits in a phono disc
groove. Note the space between the tip
and the bottom of the groove. The radius
of the stylus is 0.7mil (magnified 2500X).

Photos courtesy of Stanton Magnetrics, Plainview, NY.



he trouble with most delayed-
sweep scopes is the delay—not the

electronic kind, but the delivery delay.
B&K-PRECISION has solved that prob-
lem, so now you can have the delayed-
sweep scope you need, when you need it.

The new model 1530 delayed-sweep
scope from B&K-PRECISION is not only
available at local distributors now, but it
has all of the most frequently needed fea-
tures. Thirty MHz response, 2mV division
sensitivity and rectangular CRT assure that
the 1530 will handle the requirements of
most engineers involved in digital and mi-
croprocessor circuit development. High-
triggering sensitivity and very-flat fre-
quency response also allow the 1530 to be
useful well beyond its rated bandwidth.

Five ranges of time-base delay from InS
to 100mS highlight this new instrument.
The delayed-sweep capability of the 1530
is a major advantage in the evaluation of
digital pulse trains and other complex

waveforms. Complex signals can be
expanded by as much as 1000 times for
examination of signal components and
troublesome “glitches.” The absolute
minimum magnification is 5 times at fre-
quencies to 30MHz. The delayed-sweep
feature is also useful in the measurement
of rise and fall times of pulse signals.

‘Model 1535

21K PRECISION

For highest display accuracy, the 1530
offers a variable hold-off function. This
ensures triggering at the first pulse of a
multi-pulse signal, preventing improper
waveform display. The 1530 can also dis-
play two signals that are unrelated in
frequency by alternately triggering on
both the channel A and B signals.

Other convenient features include a FIX
mode to eliminate trigger level adjust-
ments, differential input capability, single
sweep operation, selectable triggering
filters and a built-in video sync separator.

If you’re looking for the kind of
features and performance found in the
1530, but without delayed-sweep capa-
bility, B&K-PRECISION offers the
35MHz model 1535. The 1535 is a high-
performance instrument that doesn’t
sacrifice performance.

For immediate delivery, contact your
local B&K-PRECISION distributor or call
toll-free 1-800-621-4627.

DYNASCAN
CORPORATION

6460 W. Cortland Street » Chicago, IL 60635 - 312/889-9087
International Sales, 6460 W. Cortland Street; Chicago, IL 60635 USA: TELEX 25-3475
Canadian Sales, Atlas Electronics, Ontario
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challenge in itself. But will the car-
tridge cope with this challenge?
Will it stay in the groove and
track, or will it jump the groove?
What makes the cartridge tick,
and what can we do to help it ac-
complish its assignments?

Tough working conditions

Actually the phonograph car-
tridge, (or pickup, as many still call
it even today) is the most com-
plicated and demanding transduc-
er we know. The term transducer
means a device that converts one
form of energy into another. A
phonograph cartridge converts
mechanical motion of the stylus in-
to electrical impulses, which are
almost a perfect replica of the
mechanical modulation of the
groove in amplitude, crosstalk be-
tween channels and signal form.
This true reproduction of all
signals on the record has to take
place at all frequencies, from sub-
sonic to ultrasonic regions of the
audio spectrum.

A phonograph cartridge is sen-
sitive to magnetic fields, vibration,
shock, temperature and strong
acoustic fields. But at the same
time, when properly installed and
used, it can supply us with signals
having a dynamic range of more
than 80db and the same magnitude
of signal-to-noise. The vital prere-
quisite here is when properly in-
stalled. This means proper selec-
tion of cartridge for the job, using
a specific tonearm designed to per-
form certain functions, then align-

A Stereohedron stylus rests in a disc groove {magnified 2000X).

ment and mounting of the tonearm
assembly and application of ade-
quate tracking force and correc-
tive bias or antiskating force.
Other requirements are proper use
and maintenance. This includes
care in handling of the tonearm
and of records in preparation and
during the playback, as well as
record and stylus care.

Regardless of the fact that many
phono cartridges are extremely
reliable today, a few points of
trivia about the cartridge point out
the importance of proper care and
maintenance. For instance the
area of contact between the stylus
tip and the groove wall is on the
order of 2 ten-millionths of a
square inch and one gram of ver-
tical force produces tons of pres-
sure per square inch on the record

A Stanton Stereohedron stylus tip pro-
viding a large contact area (magnified
1200X).

A disc with high groove modulation, as found in many modern recordings. Such
modulation would be almost impossible to trace properly (magnified 2000X).
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approximately 100 hours of

An elliptical stylus beginning to wear at

use
(magnified 3000X).



Now television technicians can get into VCR Servicing quickly and easily

Learn professional VCR servicing
at home or_in your shop
with exclusive videotaped

demonstrations

Today, there are more than 5 mitlion
VCRs in use, with people standing in
line to have them serviced. You can
bring this profitable business into your
shop with NRI professional training in
VCR servicing. It’s top-level training
that supports the industry’s claim that
the best technicians today are those
who service VCRs.

Integrated Three-Way
Self-Teaching Program

In one integrated program, NRI
gives you a study guide, 9 instructional
units, 2 hours of video training tapes
accompanied by a 32-page workbook
that pulls it all together. At home or in
your shop, you’ll cover all the basic
concepts of video recording, mechani-
cal and electronic systems analyses,
and the latest troubleshooting tech-
niques. Your workbook and instruction-
al units also contain an abundance of
diagrams, data, and supplementary
material that makes them valuable addi-
tions to your servicing library.

The ‘“How-To’’ Videotape

Your NRI Action Videocassette uses
every modern communications tech-
nique to make learning fast and easy.
You’ll enjoy expert lectures and see
animation and video graphics that make
every point crystal-clear. You’ll follow
the camera eye into the heart of the
VCR as step-by-step servicing tech-
niques are shown. Both electronic and
mechanical troubleshooting are covered

. including everything from unjam-
ming cassettes to complete replacement
of the recording head.

Plus Training On All The
New Video Systems

Although your course concentrates
on VCRs covering Beta, VHS, and %"
U-Matic commercial VCRs, NRI also
brings you up to speed in other key
areas. You’ll get training in capacitance
and optical video disc players, projec-
tion TV, and video cameras. All are in-
cluded to make you the complete video
technician. There’s even an optional
final examination tor NRI's VCR Pro-
fessional Certificate.

The Best Professional
Training

This exclusive self-study course has
been developed by the professionals at
NRI. NRI has trained more television
technicians than any other electronics
school! In fact, NRI has consistently
led the way in developing troubleshoot-
ing techniques for servicing virtually
every piece of home entertainment
equipment as it appears in the market-
place.

Satisfaction Guaranteed
. . .15-Day No-Risk
Examination

Send today for the new NRI Self-
Study Course in VCR Servicing for

YE ' Get me started in profitable

o VCR servicing. Rush me my
NRI self-study course in VCR Servicing for
Professionals. I understand I may return it for
a tull refund within 15 days if not completely
satisfied.
PLEASE SPECIFY TAPE FORMAT DESIRED [] VHS

Name (please print)

Covers Beta and VHS
systems with actual

~ instructionon
videotape.

Professionals. Examine it for 15 full
days, look over the lessons, sample the
videotape. If you're not fully satisfied
that this is the kind of training you and
your people need to get into the profit-
able VCR servicing business, return it
for a prompt and full refund, including
postage. Act now, and start adding new
business to your business.

Special Introductory Offer

This complete VCR training course
with two hour videotape is being
offered for a limited time only, on
orders received from this ad, for a low
introductory price of $179.95. Save
$20 by acting now!

NRI Training For Professionals

McGraw-Hill Continuing Education Center

3939 Wisconsin Ain&Wzﬂinw.D_C 20_()]6_ -
NRI Training For Professionals
McGraw-Hill Continuing

Education Center
3939 Wisconsin Avenue
Washington, DC 20016

LT

At
Hill'

[] BETA

Company.___

Street

City/State/Zip.

Chargeto (] VISA [ MasterCard

[nterbank Number
Card Number.

Signature.

Expiration Date__

Enclesed is my [ check (] money order for $179.95 (D.C. residents add 6% tax) Make check payable to NRI

(required for credit card sales)

2630-043



groove wall. Also, the instan-
taneous temperature of the con-
tact area during the playing of the
record is about 480°F -the
melting temperature of vinyl. Do
you realize that the stylus tip can
easily change its direction of travel
more than 40,000 times a second,
with an acceleration/deceleration
of more than 1600Gs? Astronauts
experience an acceleration of
about 10Gs; a bullet accelerates
along a rifle bore at less than
1600Gs.

The same stylus capable of all
this simultaneously supports the
tonearm and carries it across the
record. A cantilever, which inter-
connects the stylus tip and the
generating element inside the car-
tridge (usually magnetic), is made
of aluminum tubing, which has a
wall thickness of one or two
thousandths of an inch. Human
hair is about two thousandths of an
inch thick.

Selecting a cartridge

It is no news that several things
influence the decision of selecting
and buying a cartridge. Unfor-
tunately part of this decision-
making process depends largely on
economic factors. But there are
many good cartridges available to-
day at affordable prices that can
do an excellent job.

Certain facts will help make an
intelligent choice of cartridge
model. First of all, buy products
from a reputable and established
supplier of professional
transducers, because you will be
looking for availability of the
replacement styli, speed of service
and cost. There are too many car-
tridge models on the market today
that will not be here tomorrow,
and there will be no styli for them.

Never get a cartridge without be-
ing able to replace the stylus. The
best diamonds under the most
favorable conditions will wear out
after 1000 hours of use when
working with 1g of tracking force.
Higher tracking forces and dirty
records will make it necessary to
replace the stylus every 200 to 300
hours. Check the diamond stylus at
least that often for wear. When
you shop for the cartridge, pay at-
tention to the construction of the
stylus tube or cantilever. Flimsy
and long, exposed stylii will bring
you troubles, especially with
careless use. Select the models

Tracking at 1.5g, an elliptical stylus
leaves definite evidence of record wear
after 200 hours of use (magnified 3000X).

designed to retract their styli into
the cartridge body when there is
an excessive downward pressure
or sidethrust. One of the most
destructive tests professional car-
tridges have to withstand is when
the tonearm is dropped onto the
records and then under pressure
slid across the record.

Another factor affecting the
behavior of a cartridge is the
polish of the diamond. Generally
speaking, good polish will reduce
the abrasion of the groove wall.
However, don't forget that the
best polish of the diamond is
achieved in playing records. We
are so conditioned to think in
terms of everything being new and
perfect that we forget that the
stylus is new only for a few days.
After that, the stylus shape deter-
mines how fast the stylus will wear
and what shape it will take. The
fastest stylus wear will take place
during the first few hours of play-
ing time, when the contact areas of
the tip are curved and the pressure
is the highest. Actually, I consider
the stylus at its peak performance
after it has been broken in for a
few hours. The stylus will last
longest if the position of the car-
tridge with respect to the record
surface remains the same for the
life of the stylus. Plug-in styli help
achieve this. I you use plug-in
headshells, they should not be used
in a variety of tonearms with dif-
ferent alignments.

Years ago 45rpm discs were
pressed using vinyl, like their
12-inch LP brothers. But today,
for economy reasons, almost all
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An elliptical tip shows increased wear
after 500 hours of playing time. Note the
smooth polish of the contact areas
(magnified 2000X).

4b6s are made of polystyrene, a
material that is bad news as far as
long life of the record is con-
cerned. In a few playings, the outer
layer of the record surface starts
peeling off at the area of con-
tact—like old house paint. When
the stylus starts touching the inner
portion of the record material,
which is very grainy, there is an in-
crease in noise. Some records can
be ruined in only a few plays. By
using a super-polished (or used)
stylus you can delay the destruc-
tion of the outer skin of a record
surface, but you can not avert it.
By reducing the tracking force,
you can achieve the same effect,
but then you are exposed to the in-
creased possibility of tracking
light.

Tracking force

This brings up another impor-
tant aspect about the cartridge
operation—tracking force. We
know that record and stylus wear
are directly proportional to the
tracking force, yet most audio-
philes tend to ignore this fact and
apply the maximum tracking force
a cartridge can withstand, with
good reason. There is nothing
worse than to lose the contact with
the groove or have a cartridge get
stuck in one spot. There is always
the danger of your tonearm skid-
ding across the record surface.

This use of heavy tracking force
is also a leftover from the days of
the 78rpm transcription discs. The
stylus tip was then spherical with a
2.7mil tip radius and the tonearm
looked more like 4 railroad cross-



Gould 100 MHz 0S5100
Intelligent Oscilloscope
System. In servicing and
maintenance of electronic
components, circuits and
equipment, our 0S5100 pin-
points problems quickly,
accurately and inexpensively.

The result: minimized
downtime and increased
productivity.

The Gould OS5100 is a
highly sophisticated measuring
system. Yet it's easy to use. And
it's portable. That unique
combination puts more on-site
measuring power at the finger-
tips of field service technicians
than ever before. They can
compare expected results —
either a waveform or a
measurement — with the
actual. And come up with an
accurate diagnosis in far less
time than normally required
for initial trouble-shooting.

%6 DISPLAY THIS PRGE

e gmen b U L N

The OS5100 features an
analog bandwidth of 100 MHz,
waveform storage to 100 MHz,
and two 1K x 8-bit stores.
Plus front-panel keyboard

® 10%-90% Rise Time (Fall Time)

® 50% Amplitude @ Time and Voltage
between specified cursors @% Over-
shoot @ Cursor Time or Voltage with
respect to a Datum @ Offset Voltage
(absolute) @ Period @ Voltage Max.
and Min.

Typical automatic calculations available

operation through a menu-
control system. Combined
alphanumeric and waveform
display capabilities. Auto-
measurement capabilities. And
analog and digital interfaces
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that allow it to function as the
heart of a complete measure-
ment and analysis system.

Extensive trigger facilities
include delay-by-time (up to
344 seconds) and delay-by-
event (count selectable to
999,999,999) modes. Or you
can trigger on a specific logic
word if the OS5100 is used
with an optional logic analyzer
word-recognition pod.

Now is the time to learn how
the Gould OS5100 Intelligent
Oscilloscope System will
speed your service and main-
tenance operations. Contact
Gould Inc., Instruments
Division, 35129 Curtis
Boulevard, Eastlake, OH
44094; phone 800/321-3035.

= GOULD

Electronics & Electrical Products
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A tip that should have been discarded
shows the equivalent of 2000 hours of
use (magnified 2000X).

ing gate. Today, to track the
groove, we can get by comfortably
with two grams of tracking force.

Maintenance

Just as tape heads require clean-
ing, a cartridge stylus needs clean-
ing too. Tapeheads wear; so do
styli. Azimuth alignment is being
constantly checked; cartridge
mounting and stylus positioning do
not get the same share of attention
but should. Tapes are stored, then
rewound periodically; discs need to
be cleaned and checked for possi-
ble warpage.

The maintenance of the turn-
table starts with cleaning the mat.
If the mat is made of felt, it should
be vacuumed frequently. The elec-
trostatic charges carried by the
record can be transferred onto the
mat, which attracts and traps
dust. If the mat is made of rubber
or a similar substance that can be
washed or wiped using damp cloth
or sponge, do it frequently.
Records can be cleaned with dry
brushes and special cleaning lig-
uids. Some of them make records
electrostatically inert.

To preserve the cleanliness of
the stylus, never play records
moist or wet. Moist records may
sound fine the first time you play
them, but as you play them, part of
the surface may dry. Particles of
dust that were trapped in the lig-
uid will cake up into small balls and
settle to the bottom of the groove.
The record will never sound the
same again, especially if you
decide to play it dry again. The
small dirt globules will be pushed

The tonearm that carried this stylus was
not compensated for skating force. Note
the uneven wear (magnified 2000X).

into the vinyl material and embed-
ded into the groove wall per-
manently. To dissolve and remove
this dirt is almost impossible.
Meanwhile, your signal-to-noise
gets worse.

The cartridge is the last link in
the chain of equipment before the
mechanical motion of the stylus is
converted into electrical signals.
In order to achieve this type of
energy conversion without distort-
ing the signal, the stylus has to

~ ™ \"\

" e

A badly worn stylus in a disc groove. Its
continued use will soon destroy the
groove modulation (magnified 2000X).

be clean. Special cleaning brushes
for diamond tips are almost indis-
pensable. Follow instructions ju-
diciously ~clean the stylus by
brushing carefully only in the
direction of record motion—away
from the tonearm pivot point.
NEVER brush sideways or in-
ward. The brush can be used dry or
moistened with a special stylus
cleaning liquid or water-alcohol
mixture (a safe substitute for ex-
otic formulas). Avoid applying the

A 45rpm disc shows peeling of the outer shell of polystyrene material after back-
cueing 10 times with a spherical tip (magnified 10,000X).
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REPLAC

When TCG first set out to make a complete line of
replacement semiconductors of outstanding quality
and value, the big guys tended to look down at us.
Now, four successful years later, they're suddenly
seeing us from a whole different perspective. In fact
TCG now offers more replacement numbers than
either G.E. or RCA.

We've grown so fast because we give you more of
what you were buying the other manufacturer's parts
for. We test our parts extensively on state-of-the-art
equipment during every phase of production. That
means you get top quality, backed by our full, two-year
replacement warranty. And while we already offer one
of the industry’s most extensive parts lines, we're con-
tinuing to add more each year. That's why technicians
in the know are turning to TCG’s Replacement Master
Guide, cross referencing over 210,000 different parts
numbers.

Our special, computer-controlled inventory system
means that when you decide to replace or design with
TCG, you'll always find the part you need on your
distributor’s shelf. So, look for TCG replacement parts
in either polybags or carton packs with device type,
rating limits, package diagrams and competitive
replacements right on the package.

While it's been a tough year for aimost everyone else,
thanks to all of you smart technicians it's been the best
year ever for TCG.

G.E. is a registered trademark of
the General Electric Campany.

TECHNICIAN
COMPONENTS

GROUP NEW-TONE ELECTRONICS
TECHNICIAN COMPONENTS GROUP
44 FARRAND STREET
BLOOMFIELD, NJ 07003

FIND TCG REPLACEMENT PARTS AND THE TCG REPLACEMENT MASTER GUIDE
AT YOUR NEARBY DISTRIBUTOR.



liquid to other parts of the stylus
assembly, especially the
elastomer-damper, which is a seal,
a pivot and a damper at the same
time. Only the stylus tip has to be
cleaned. Use a small amount of
cleaning liquid by depositing only
one drop of it on the top of the
stylus cleaning brush. If the liquid
gets between the damper and the
stylus assembly support surface,
the compliance of the stylus may
be affected.

What is compliance?

Compliance is a measure of
stylus deflection for a given force
applied to the tip. We distinguish
two forms of compliance: static
and dynamic. Static compliance
can be determined by observing,
through a microscope, deflection
of the tip when various amounts of
tracking force are applied to the
tonearm. The dynamic compliance
of the stylus assembly is a measure
of stylus deflection when alter-
nating force is applied to the tip.
Dynamic compliance can be
measured at different frequencies
and it will have different values.

The reason we are concerned
with compliance is because it is
closely related to the tracking
ability of the cartridge. The higher
the compliance of the cantilever,
the easier it is to track low fre-
quency modulation of the groove.
But with higher compliance, we
also encounter problems of
tonearm instability, which is ag-
gravated by warped records. Com-
pliance can be compared to spring
action. If you attach a weight or
mass to the spring, it will have its
own resonance. Vibration of the
spring/mass combination is a func-
tion of the spring constant (com-
pliance of the stylus) and mass

(tonearm-cartridge assembly).

Selection of the cartridge for a
certain tonearm involves matching
the compliance of the cartridges so
that the resonance of the ready-to-
play tonearm will be between 8
and 12Hz. For this we have to
know the effective mass of the
tonearm.

The reason we want the tonearm
to resonate between 8 and 12Hz is
because this range of frequencies
happens to be just above ther
region of frequencies produced by
record warps and just below the
lower end of the audio range. A
higher resonant frequency will af-
fect lowest musical notes and may
emphasize turntable rumble.
Lower frequency resonance will
produce tonearm instability when
playing warped records.

Electrical properties
of the cartridge

Electric current is generated by
moving magnetic lines of force
through the coil or a single conduc-
tor. The electrical parts of the car-
tridge we are dealing with are
realistic components having de
resistance, inductance and
capacitance. Coils used in the car-
tridge have fairly large induc-
tances and dc resistance with in-
terwinding capacitance, as well as
capacitance to ground. The cur-
rent that flows through these coils
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Figure 1. Measuring the compliance of a cartridge.
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is small and the method by which
we use this current affects the
quality of reproduced sound. The
termination of the cartridge is
important and the effects of
loading begin with the wires at-
tached to the terminal pins of the
cartridge. The wire has some in-
ductance, some de resistance and
some interwire capacitance. In-
ductance and resistance are so
small that usually, with the car-
tridge having 500mH inductance,
they can be completely ignored.
However, capacitance of the wire
may be in the order of 100pF or
more, depending on the length and
type of the wire. This capacitance
across the inductance of the coil
and in series with the resistive
component of the coil can affect
the frequency response of the out-
put signal. If you add all the
capacitances of the cartridge ter-
minals (see Figure 1), which in-
cludes capacitances, tonearm wir-
ing, interconnecting cables and of
the preamp input circuit, including
all connectors and switches
(switches have capacitance also),
you will accumulate a total
capacitance of several hundred pF.
To be aware of possible problems
caused by the excessive capacitive
loading, look at the curves taken
with a few popular cartridges un-
der different load conditions
(Figures 2 and 3), and you will ap-
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15 i
WEIGHT ) i
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5g n
FREQUENCY OF RESONANCE

COUNTERWEIGHT

PIVOT

Figure 2. Measuring the effective mass of a tonearm.

(Continued on page 42.)



FOR CABLE TV

The SWD-1 Video Converter is uti-
lized on cable T\' systems to re-
move the KH2's signal from a
distorted video (channe! 3 in/
out) and also pass thru the
normal undistorted/detected
g audio signal. Rocker switch
#°~  selects operating mode to remove KHz's
~" distortion from the video or pass all other chan-
nels normally Simple to assemble—Iless than 30
minutes. Pre-tuned. Input/output Channel 3. Impedance

75 ohms. 117VAC.
SWD-1 Video Converter Kit ............. ...

R AGCESSOR
SIMPLE SIMON VIDEO STABILIZER

Simple Simon Video Stabilizer
Model VS-1256, eliminates the ver-
tical roll and jitter from “copy guard”
video tapes when playing through
large screen projectars or on an-
other VTR. Simpie to use, just adjust
the lock control for a stable picture. Once the contrcl is set, the tape
will play all the way through without further adjustments. Includes
12V power supply. SPECIAL
VS-125 Video Stabilizer. wired . ... . Reg.5495. . $38.85

MODULATOR

Not a Game Type Modulator
The MPS-1Kit converts Video/Audio
signats to a crystal controlled RF
output for TV Channeis 3 and 4.
The MPS-1 Modulator inputs
are designed to match ali TV
Cameras and VCR's and features a

o voltage regulated power supply. power
Assembly switch and LED indicator. No Tuning Required.

Ty Operateson 117VAC.
Approximately
§ Minutes MPS-1Kit... ... ...$39.95

® Not A Kit
©19-25GH: @ 38%" Long
® 23dB Average Gain ® Commercial Grade
® Dis Cast Waterproof Housing with 4% x 2%2"

Area for Electronics
@ Inciudes P.C. Prohe, F-8) Connector and Mounting Hardware

MAE-2 32 Element YAG| Antenna. .. ... ... . $23.95
Kato Sons’ Down Gonverter Kit 1.9 - 2.56Hz%

Designed for Simple Simon by former Japanese CQ Amateur Magazine's UHF
Editor/Engineer. Unit utilizes new ingenious Printed Circuit Probe tor maximum
gain. Circuit board fits mside MAE-2 antenna housing. Requires 1 hour assembiy.
IC and capacitors pre-soldered

Model KSDC-KIT 1.9 - 2.56Hz Down Converter Kit . ... 83495

Kato Sons’ Regulated Varible DC Power Supply
For use with KSDC-KIT 1.9 - 2.5GHz Down Converter. Compietely assembled
with Attractive Cabinet, TV/Converter Mode Switch, Frequency Control and
LED Indicator
Model KSPS-1A Assembled Power Supply ! 82395

OROER ALL THREE ITEMS
SPECIAL MAE-2, KSOC-KIT ang $ 95
INTRODUCTORY 1A for On
SAVINES KSPS-14 for Onty. 74

| Reqular price f ordered separately $82 85
"_V' C0-AX CABLES ARE NOT INCLUDED —
ZYZZX VHF-UHF Wideband Antenna Amplifier
SR ® u
g

i .
i
o s

AMPLFIES

Revolutionary New HYBRID IC Broadband Amplifiers

e I Model ALL-1 1248 Gain
212 H2 Model ALL-2 3548 Gain

These units are not available anywhere else in the worid. Each unit will serve many purposes and is
available in Kit or Assembled form. Ideal for outdaor or indoar use |/D imoedance is 75 ohms
Ampithers inclide separate co-ax feed power Supply. Easily assembled in 25 mmutes. No coils,
capacitors 1o tune o adjust

ALL-1 Complete kt w/power supply  $24.85  ALL-1 Wired Tested w/por supply ~ $34 85
ALL-2 Camplete kit w/power supply ~ 34.85  ALL-2 Wired Tested w/pwr supply 4495

Our New STVA 14.5dB GAIN, 14 ELEMENT
CORNER REFLECTOR YAGI ANTENNA

L
STVA-3 YegiAntenna, 14.508 Gain, Selectable 75 or 300 ohm

Channel 60-80 $18.95

STVA-4 Yagi Antenna, 14 5dB Gain, Selectable 75 or 300 chm

> Channel 44-52 $19.95

RG-58/U 75 ohmLowLossCoaxCable. .. $.12p/#.  F-59CoaxConnector . $ .39 ea.
MT-1  Special UHF 75-300 ohm Matching Transtormer $1.45 ea.

Switch to Bambi !

Electronically

Bambi Electronic Video Switch ...
makes switching of your VCR/VTR,
Pay TV Decoders, Cable TV, Video
Discs, Video Games, Closed Circuit
TV, Antennae and Microcomputer as "

-easy as pushing buttons.

directing ~he inputs to any or all of

at a time.

push of a button.

which can accept up to six different
sources o" video signals and provide the fiexibility of

Now you 2an eliminate ... the drudgery of disconnecting and
reconnecting your video equipment each time you use it ...
the tangled mess of cables which are impossible to trace
out ...not deing able to use more than one function

Bambi lets you enjoy using your video equipment the
way it shculd be ... electronically and on line at the

Model BEVS-1 Completely Wired and
Assembled. Includes comprehensive Instruc-
tion/Operat-on Manua! and Decal Set for s12995
customizing your Video Switch installation.

the three outputs.

Bambi's front panel was designed with the
user in mind. Computer styled construction,
with soft-touch keyboard (rated for over 10
mitlion operatians), arranged in matrix form
allows easy input/output selection without
refering to charts. Functions selected through
the keyboard are iImmediately displayed on
the 18 LED status indicators,

T —— ——
e eRRes

@~ |
i 00 "_l_]

Check the quality of Bambi against that of Bambi's Specifications:

much higher priced compstition. All solid ® Input/Qutput Impedance R

“‘ . gher price 5 P S o Signal Loss 3d8 +1dB
state electionic switching provides fow atten- ® Noise 4dB £1d8B
uation (3dB), wide frequency response {40- ® Input Return Loss 12dB min,
890 MHz), and excellent isolation between ® [solation 65d8 min,
signal sources {each 1/0 section individually : E‘-"WE' Req \0; ‘VZ/VAS%G([‘)HZ‘:V:

. . n imensions g x x

sheilded for 65dB min. isolation). ® Weight % Ibs

INTRODUCING OUR
1+11 PWD
PARTS KITS

Kit PART
No Mo DESCRIPTIDN
1 IVTI-PWD Varactor UHF Tuner .. 82485
2 20B1-PWD Printed Circuit Board, Pre-drilted . . . .. 18.95
3 3TP11-PWD PCB Potentiometers 4-20K, 1- 5K, 2-10K, 2-5K,

1-1K, and 1-50k. (11 pieces). A 8.95
4 4FR-31-PWD Resistor Kit, AW, 5% 29-pcs, % W 2-pcs . 4.95
5 5PT1-PWD Power Transformer, PRI-117VAC, SEC-24VAC

at 500ma X o - 9.95
8 BPP2-PWD Panel Mount Potentiometers and Knebs, 1-1KBT

and 1-5KAT with switch e .. . 585
T 78517-PWD IC's 7-pes, Diodes 4-pes, Regulators 2-pes

Transistors 2-pcs, Heat Sinks 2-pcs . . . 29.95
8 8CET4-PWD Electrolytic Capacitor Kit, 14-pieces. ....695
9 9CC20-PWD Ceramic Disk Capacitor Kit, 50 WV, 20-pcs . . 7.95
10 10CT5-PWD Varible Ceramic Trimmer Capacitor,

5-B5pfd, 5-pieces . . 4.95

11L5-PWD Coil Kit, 18mhs 3-pcs, .22¢ths 1-piece (prewousd
inductors) and 2 T37-12 Ferrite Toroid cores
with 6 ft. #26 wire. . . ... . ... B.0D
12 12ICS-PWD IC Sockets. Tin inlay, 8 pin 4-pcs, 14 pin 1-pc
and 18 pin 2-pcs S -
13 13SR-PWD Enclosure with PM Speaker and Pre-drilled
Backpanel for mounting PCB and Ant. Terms . . . = 14.95
14 14MISC-PWD  Misc. Pars Kit, Includes Hardware, (6/32, 8/32°
Nuts & Bolts), Hookup Wire, Solder, Ant. Terms

2.95

OPOT Ant. Switch, Fuse, Fuseholder, etc . 9.95
15 15MC16-PWD  Mylar Capacitars, 14-pcs and Silver

Mica Capacitors 2-pieces. . . . .. .. .. ... 198
When Drdering All Items, (1-15). Total Price. . ... ....... .. 159.95

N I c o« BUYWITH CONFIDENCE ... BEWARE OF LOW QUALITY IMITATORS. All of
c USTD M E H DT E » our kits consist of New. 1st Class, RF Quality, Parts Engineered for Optimum
Operation, nat factory seconds or stock close-outs. We service your completed kits that you've purchased and built. You will
never get stuck with a BAG OF PARTS when ordering from Simple Simon.

SIMPLE SIMON ELECTRONIC KITS,™ INC. sens ek or money Orer i

3871 S. Valley View, Suite 12, Dept. E, Las Vegas, NV 89103  Order: $16.95. Add 10% Shipping and

"“”Es'v‘;:‘r’z‘:’;:" ™ 1 n Nevada Calt: 702'871 '2892 orders over $40.00, add 5%. Minimum
QUANTITY DISCOUNTS Shipping and Handling $2.00. Cat. $1.00
1-8%-78 2-371 6 — VISA and Mastercard Acceptable —
QOutside Nevada Call: “Check orders will be held 30 days before shipning.

Handling on orders under $40.00. For

Circie (10) on Reply

Card
April 1983 Electronic Servicing & Technology 41



preciate more the need for proper
capacitive loading. A word of ad-
vice: Find out the input capac-
itance of your phono preamp and
add the value to the capacitance of
cables.

Manufacturers of cartridges
usually state what capacitive load
the cartridge should be terminated
with. The only cartridges that are
insensitive to the capacitance
loading in the range we are talking
about are moving-coil cartridges
or low-impedance moving-magnet

types. The MC cartridges or MM A cross-sectional view of an old 78rpm record (magnified 1000X).

low-impedance cartridges have
very low source impedance, which

means small inductance and dc
resistance. These cartridges also
require additional preamplification
because their output voltages are
low. Even more important is the
selection of proper wires and
cables when using low impedance
transducers. Because source im-
pedance of the cartridge is low,
cable inductance and dc resistance
are very much part of the car-
tridge electrical circuit.

Today for economic reasons,
many commercial and consumer

cables are manufactured with a so-

called wrap-around shield, where The most probable cause of mistracking of disc groove modulation is dirt (magnified

thin wire is inductively wound over  300X).

' PHONO
CARTRIDGE CABLE  PREAMP

IN MAGNETIC CARTRIDGES MOVING COIL
(MOVING MAGNET — HIGH OUTPUT)

i e e —————— = - - ———

R>R.> (R, + R;) R,=R, + R,
CLoaD=C,+C, L=l + L,
R,=1000Q R, = 3Q

R, +R,=0.1Q R.+R,=0.1Q
R, = 47,000 R, =100%
C,=50pF C,=NOT

C, + C,=150pF IMPORTANT
C,=50pF

Figure 3. Distribution of the reactive elements in a phonograph system.
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the inner strand insulation. It
presents a problem. First of all,
such shields are wusually only
60%-80% effective. In strong RF
fields, they work very well as an
antenna coil. Stay away from such
cable, and use only woven or foil
shields.

Instead of using additional
preamplification for MC or MM
low Z cartridges, many have
elected to use step-up
transformers. There is nothing
wrong with it, unless we forget
that the more you step up this
minute voltage, the more sensitive
the secondary of the transformer
becomes to resistive and capacitive
loading. It is better to get a high
output ordinary cartridge that
does not require additional
amplification.

A lot has been said, and much
more is left to be discussed. Disc
recording has been most forgiving
to us. If we would treat the disc
the same way we care for tape,
video, telephones and transmit-
ters, there would be no talk about

disc obsolescence. Esm =



Multichannel TV sound report
published by EIA

The Electronic Industries Asso-
ciation (EIA) Multichannel Sound
Subcommittee has announced the
publication of its report.

This comprehensive technical re-
port is considered necessary in
reaching a decision regarding
transmission standards for multi-
channel television sound. The
Electronic Industries Association
of Japan (EIAJ), Telesonics Sys-
tems and Zenith Radio Corpora-
tion have demonstrated viable sys-
tems capable of transmitting
stereo, a separate audio program
and an auxiliary service multi-
plexed on the aural carrier.

The 2-volume report represents
more than three years’ effort.
Volume 1 contains the basic infor-
mation, and Volume 2 contains
the test data, studies and back-
ground information. Complimen-
tary copies of Volume 1 are avail-
able to interested parties with in-
structions for obtaining Volume 2.
Requests for Volume 1 should be
addressed to Eb Tingley, Staff
Vice President/Engineering, Con-
sumer Electronics Group, 2001
Eye St. N.W., Washington, DC
20006.

Personal datacom outstrips
personal computer growth
Modems and software for per-
sonal computers now represent
the fastest-growing segment of
the personal computer market, ac-
cording to a new report from In-
ternational Resource Develop-
ment, a Norwalk, CT, market-
research firm. The 112-page
report, based upon recent tele-
phone surveys of microcomputer
users and vendors, predicts con-
tinued, rapid growth, with year-to-
year sales increases jumping more
than 60% for each of the next five

years. 3GET,

s e

Three New Simpson
372 Digit DMMSs!

----- o ™

Professional-grade instruments have: continuity beeper, diode test,
transient protection and double fusing. UL Recognized test leads and a
full line of optional accessories.
The 4707 is our new low-cost, full-function, hand-held DMM with 25
ranges, 1.5% basic accuracy, thumbwheel knobs, and a 2-way fold-out
stand. The 467E hand-portable DMM has peak hold, true RMS anc 26
ranges. The 360 Series 3 digital VOM (with world famous 2609 styling)
has 28 ranges, bright LED display, rechargeable batteries.
These 3 new DMMs will join the family of 29 other
UL Listed Simpson Instruments . . available at lead:
ing electricallelectronics distributors worldwide.

> \
i . L
VATHNANA
o A2 50 VT
INSTRAUMENTS THAT STAY ACCURATE

ﬂ SIMPSON ELECTRIC COMPAN Y
- A Katy Industries Subsidiary
£

k4
853 Dundee Avenue, Elgin, IL 60120
(312) 6897-2260

Telex 72-2416

Cable SIMELCO

360 Series 3

467E

$225

/
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‘Free, free, free...

Hurry, hurry, step right up!
It's RCA's Carnival of Awards.
And what a lineup of acts.
First, the headliners: RCA
receiving tubes, very popular
with TV technicians for their
top performance and depend-
ability.

Plus, a stupendous car-
nival of valuable awards.
Shown here are just a few of
the 21 great gifts waiting for
you. To earn them, just pur-
chase RCA receiving tubes
in required quantities from
your participating RCA dis-
tributor. Each purchase helps
qualify you for the award of
your choice. See your partici-
pating RCA distributor for
details. And come one, come
all to RCA’s Carnival of
Awards!

Readers’ Exchange

Needed: Horizontal output transformer for MGA
14in color portable, #TP 140. D. Cooper, 2678 Har-
ing St., Brooklyn, NY 11235, 1-212-648-1264.

Needed: Horizontal output transformer in good con-
dition for RCA color television, CTC 31A
906224-501-RCA or TM# Fly312. Jiranek TV, Far-
mangton, IA 52626.

Needed: Schematic, parts list and alignment in-
structions for TV field strength meter, model A-460,
made by Approved Electronic Instrument Com-
pany. George W. Davenport, Box 204, Trenton, NC
28585, 1-919-448-4561.

Needed: EICO grid DIP meter, model 710, in ex-
cellent condition. Lenwood Williams, P.O. Box 326,
Brunswick, NC 28424.

Needed: Schematic for a Sears television, model
#528.44751406 (about eight years old). Jack W.
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Spitler, 558 Bucyrus Nevada Road, Bucyrus, OH
44,820.

Needed: Manual and charts for Boes-Dayton model
214 tube tester and manual for Boes-Dayton model
416 signal generator. D.P. Urban, 36 Spring St.,
Port Henry, NY 1297/

Needed: Schematics for Panasonic AM/FM tape
unit, model #RS-281-S and Kenwood AM/FM tuner
amp, model Eleven II. R. W. Ferus, 11311 Irvington,
Warren, WI 4,8093.

Needed: Schematic or other servicing information
for Lindsay JET-1 CATV converter. Also need in-
formation on compensating for the Channel 5 and 6
frequency offsets used in the HRC system. Jeff
Phillipson, 83640 Ave. C, Yucaipa, CA 92399.

Needed: Sencore VA48 TV analyzer. Will pay up to
$700 plus shipping for fully operational and com-
plete tester. Briggs Electronics 724 E. Las Palmas
Drive, Fullerton, CA 92635, 1-714-526-3129.

Needed: Audio transformer, Stancor part #A-3849
or Merit part #A-2930; filter choke, Stancor #C-2325
or Merit #C-2994; and yoke for SAMPO model
69112BW b&w chassis #MR-12B. August Aubert,
Sunset TV, Box 700, Connell, WA 99326.

Needed: Service manual and operating manual for
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with your purchase of ‘RCA Receiving Tubes!
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Screwdriver
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RCMAE™

RCA Distributor and Special Products Division, Deptford, NJ 08096

Grundig tape recorder, model TK23A. J. E. Hum-
phrey, 1006 K. 28th St., Los Angeles, CA 90011.

For sale: B&K model 1077 TV analyst, $225. John
Gyerdevig, 507 10th Ave. Fast, West Fargo, ND
58078.

For sale: Philco VHF-to-VHF signal generator-
adapter, $15; Du Kane Recordermaster, model 14A
225, $20, plus postage. Kenneth Miller, 10027 Calvin
St., Pittsburgh, PA 15235.

For sale: About 25 old Sams Photofacts from the
early 1950s, and a mint Hammarlund RJ274C
(SP600) all-brand SW receiver, $150. Chris Hood,
P.0. Box 44110, Crafton, PA 15205; 1-4,12-921-4357.

For sale: REM cathode recovery unit, $90; model
TF-26 Sencore Cricket with manual and parts list,
$95; and model 1076 B&K TV analyst, $50, plus
shipping UPS. Clarence McGinnis, P.O. Box 601,
Morristown, TN 87814.

For sale: New remote-control transmitter for use
with Sharp television, model 19A83, never used.
J. M. Thurston, 5738 U.S. 33, North, Fort Wayne,
IN 46818.

For sale: B&K TV analyst, model 107, excellent,
complete with manual, $220. G. Barzily, 8;-39 120
St., Jamaica, NY 11415.

For sale: Tektronix 547 50MHz, dual-trace scope,
$595, HP330B distortion analyzer, $195;
miscellaneous lab-quality test equipment. Send
SASE for list. Gerald Shirley, 138 Sagamore Road,
Tuckahoe, NY 10707.

For sale: Approximately 375 various radio and TV
tubes, new and used, all operable. Send SASE for
listing. D. F. Roberts, 2138 Salamanga Drive, Port
Richey, F'L 335)8.

For sale: Sencore CB49 portable analog CB
analyzer, never used, box with book, $400; Sencore
CB42 digital CB analyzer, just overhauled at fac-
tory, complete with cables, $600; deluxe mutual con-
ductance tube tester by Seco, $65. A&B Electric,
Joseph Silver, 1883 E. Main St., Rochester, NY
14609.

For sale: Sencore model TR139 transistor tester,
$35; 2-meter, 40W amplifier, $40; Heathkit IM4190
bidirectional inline RF wattmeter, $85. Steve
Halvorson, 100 W.-96th St., Apt. 2G, Bloomington,
MN 55421; 1-612-884-5538 (home) or 1-612-445-2969
(work).

For sale: Will sell for $150 or trade for B&K test
equipment one Wilcox-Gay model #A-911 upright
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