


From the beginning,
our goal has been to
provide the best tuner
service never the
cheapest. You get what
you pay for in business
and tuner service is no exception.
The extra dollar you might pay at PTS
is peanuts when you consider the added

reliability and the
standards of excel-

lence we apply to every
job. Thousands of PTS

customers must agree or
we wouldn't be the world's

largest tuner service company.
When you are comparing tuner service

companies, price alone doesn't tell the story.

SAME DAY :V CE   RIGINAL PARTS  ONE YEAR WARRANTY

WE REPAIR THEM ALL . . . COLOR, BLACK & WHITE, TUBE,
TRANSISTOR OR ELECTRONIC/VARACTOR . ANY MAKE OR MODEL.

VHF or UHF. . ..$11.95 UV -Comb. . . .$18.95
(MAJOR PARTS AND SHIPPING EXTRA DEALER NET)

I PTS ELECTRONICS, INC_
PRECISION TUNER SERVICE
General Headquarters: P.O. Box 272, Bloomington, IN 47401

THE COMPLETE LIST OF ALL PTS SERVICE CENTERS APPEARS ON THE NEXT PAGE.
for more detail:. Circle 102 on Reader Service Card



EDITOR'S MEMO

An Early Reminder: Take A NATESA
And/Or NESDA Tax -Deductible Vacation

This Summer

The annual conventions of the Na-
tional Alliance Of Television & Elec-
tronic Service Associations
(NATESA) and the National Elec-
tronic Service Dealers Association
(NESDA) are scheduled for August.

Why plug a couple of events three
months in advance-even worth-
while events such as the NATESA
and NESDA annual conventions?

Well, last year I reminded ET/D
readers of the scheduled dates of
these two important electronic ser-
vice industry events about one
month in advance-which, accord-
ing to the many letters I received,
was too late for many of you to alter
your vacation travel plans to include
one or both of the conventions.

So, to prove that I learn from my
mistakes-usually-this year I'm
reminding you three months in ad-
vance:
NATESA ANNUAL CONVENTION
Dates: Aug. 25-28
Place: Carson's Nordic Hills Resort,
Itasca, Illinois (Between Chicago's
O'Hare International Airport and
downtown Chicago)
For Registration Info: Write Frank
Moch, NATESA, 5908 S. Troy St.,
Chicago, IL 60629, or call Mr. Moch
at 312-476-6363
NESDA ANNUAL CONVENTION
Dates: Aug. 16-20
Place: Sheraton Twin Towers, Or-
lando, Florida
For Registration Info: Write Dick
Glass, NESDA, 1715 Expo Lane,
Indianapolis, IN 46222 or phone Mr.
Glass at 317-241-8160

And remember, you don't have to
be a NATESA or NESDA member to
attend either convention, and your
transportation costs to and from the
conventions and most of your other
convention expenses probably will
qualify as tax-deductible business
expenditures.

J. W. Phipps

YOU'VE GOT US

WHERE YOU

WANT US!
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Nobody can replace all
our replacements.

When it comes to replacement tubes, nobody
has as many types as Sylvania-from power
amplifiers to Nuvistors.

We've got them for domestic and foreign TVs,
radios and stereos, plus a full line for industrial
applications.

So, when you need replacement tubes come to
the place that has everything-your Sylvania
distributor.

You'll find he's irreplaceable.

1513 SYLVAN IA
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NEWS OF THE INDUSTRY

Summer Consumer Electronics Show To Be Biggest Ever

Predictions are now that the Summer Consumer Electronics Show (CES) to be held at
McCormick Place in Chicago, June 5-8, will surpass all previous shows by the number of
exhibitors and space used. Jack Wayman, senior vice president, Consumer Electronics
Group, Electronic Industries Association, the sponsor, says that 90% of exhibit space is
sold, for a total of 400,000 square feet, making it one of the five largest trade shows in the
country.

Show manager, Bill Glasgow, says the Summer CES is "the largest trade show in the
world devoted exclusively to consumer electronic products."

For the first time, said Wayman, "the summer CES will use the entire facilities of
McCormick Place, which includes the Mall, lobby, and concourse levels. In addition, 150
public rooms and suites in adjacent McCormick Inn will be used by audio component
exhibits.

The 1977 Summer CES will follow its custom of generally arranging exhibits by
category, namely, audio compacts, audio components, television, video games, calcula-
tors and watches, and CB radios.

New Home Entertainment Industry Organization Planned For California
Efforts are being generated to launch a new organization in California to represent the

interests of the consumer appliance and home entertainment industries. The idea is to
provide a voice for the industry in their dealings in the areas of government active in the
regulation of business.

Electronic Industry Sales in 1977 Expected To Rise Ten Per Cent
According to the 1977 Industrial Outlook, a report prepared by the U.S. Department of

Commerce, sales of electronic products should reach $58.39 billion-a 10 percent in-
crease over shipments in 1976 of $52.98 billion. New markets and an expected business
upturn are the reasons for the expected increase.

The report forecasts a 27% increase in 1977 in the sales of CB radios for a total of $1.4
billion, of which 75% will be imports, mostly from Japan.

The sales of electronic components will increase this year 8 per cent over 1976,
total expected of $12.17 billion.

RCA Launches Third New TV Chassis In Three Years

Another new color TV chassis has been introduced by RCA-the third in as many
years. The new chassis weighs 81/2 pounds less than the old chassis and with 8 modules
draws only 86 watts. It is designed for the low -end 19 -inch and 25 -inch color models, but
so far is available only in 19 -inch sets. RCA officials say that the new chassis operates
24% cooler with higher performance and will beeasier to service than any previous RCA
models.

Television Imports Increased By Almost 71% In 1976
According to the import/export figures for consumer electronic products compiled by

the Electronic Industries Association (EIA), a total of 7,160,760 television units, or 70.9%
more than 1975, were imported in 1976. Color TV imports increased 133.37 in 1976 over
1975, while B & W TV imports increased by 45.5%.

Total radio imports of 41,364,156 units were 29.5% over the 31,941,044 units imported
in 1975. Phonograph imports increased by 89% over 1975, and other consumer electronic
imports showed similar gains.

Dollar value, at customs level, also increased in all consumer electronic categories.
Meanwhile, exports of consumer electronic products also increased in all categories,

except with home radios and audio tape equipment.

Some CB Manufacturers Decide To Diversity

Two of the most active CB radio manufacturers, Hy -Gain and Pathcom (Pace), have
decided to put their producing and marketing eggs in more than one basket. Both firms
have announced diversification into other lines but CB.

Hy -Gain Electronics plans to purchase Darco, Inc, a firm in Omaha, Nebraska, that
produces automatic meter -reading equipment that works in conjunction with communi-
cations products. In addition, Hy -Gain says they will also produce a broader line of
marine radios and automotive audio products.

Pathcom, meanwhile has reorganized its operation into two groups-one for consumer
products and the other for land mobile and marine products. They also will introduce a
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$975
All cables included

With Everything You Need for Fast CB Service
in One Lower Priced, Compact Instrument . . .

AVOID TIME -WASTING MULTIPLE INSTRUMENTS

AND CONFUSING CABLE SYSTEMS. GET AT THE

PROBLEM IN A JIFFY WITH THE

SNCCF=I CB42
AUTOMATIC CB ANALYZER

It's a CB Profit Center All in
One Handsome Instrument
The CB service market is growing and more "on the ball"
technicians are getting into the act every day. Compe-
tition for the CB business is getting tougher and you'll
want to be sure you can compete. Knowledge alone won't
be enough. You'll want to get ahead by simplifying your
work to get the most jobs out with the least effort. You'll
want to concentrate on your troubleshooting and not
fiddle with 15 cable connections and 28 knobs on differ-
ent instruments. So you will want to get an instrument
that takes you from antenna input to speaker, and from
mike to antenna load in one neat package.

To top that off, the complete CB42 is hundreds of dollars
below the nearest competition, and thousands below
most. We've got our competition beat, and you'll beat
your competition, too, by saving these six ways with this
CB42 Profit Center.

AVE ON REPAIR TIME:
One simplified tester in a single case saves time on every test
on any CB that comes in your door, including Single

Sideband sets; you won't even need a scope.

$AVE ON READOUT TIME:
One direct -reading digital readout saves interpretation time
and reading errors. You'll know the CB's frequency, genera-

tor frequency, Percent Off -Channel, positive/negative modulation
and distortion, RF output, and audio output with a simple flick of a
switch. Only the CB42 is this simple and complete.

$AVE ON CHANNEL CHECKING:
Simply rotate the C842 and CB selectors through all 40
channels and read "aercent off center frequency" on the

direct -reading digital meter (.005% FCC maximum deviation) in less
than two minues for all 40 channe's.

$AVE ON TIME CONSUMING CONNECTIONS:
Three cables, provided with your CB42, do the entire job;
audio cable, transmitter cable, and receiver cable.

$AVE ON ANNOYING HOWL:
Why get a screwdriver in tha back from the guy next to you,
when you can substitute for that annoying speaker howl?

Just plug the built-in, non -grounded speaker sub cable into the
transceiver and quietly monitor :he audio output on the meter.

$AVE ON BENCH SPACE:
The CB42 takes less than cne-third the bench space of other
equipment. You can even take it to the field with you, for

on -the -spot mobile checks, since it is also 12 Volt battery powered.
BT sE4co NCCRS

3200 Sencore Drive. Sioux Falls. South Dakota 57107
00-`' Phone (605)339-0100

VALUE LEADERS IN RADIO -TV, 2 WAY AND MRO INSTRUMENTS
_tor more details circle 129 on Reader Service Card
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line of pagers for common carriers and industrial/institutional users.
Both Hy -Gain and Pathcom will remain strong in CB but price, supply and the

transition problems from 23 -channels to 40 -channels and the resulting losses in revenue
reportedly caused them to diversify as insurance against the instability of the CB
market.

Three-year Warranty On TV Parts & Labor Offered Now By Canadian Firm
Canada's only independent color TV manufacturer-Electrohome--is now offering

through retailers a three-year warranty on parts & labor for their products.John Pollock,
Electrohome president, according to TV Digest, feels that extended warranties "seem to
be the coming thing in Canada's sluggish market."

Electrohome's 3 -year TV service labor warranty is the longest in North America.

Matsushita To Supply RCA With Their VHS Video Cassette Recorder/Players

It's been announced that the Matsushita Electric Co. will supply the RCA Corporation
with the VHS (Video Home System) video cassette recorder/players built to RCA's
specifications.

The Matsushita system was chosen after a thorough analysis of the alternatives,
according to Roy H. Pollack, vice president & general manager, RCA Consumer Elec-
tronics.

"The VHS format offers the best balance of all the essential needs of the consumer-
value, playtime, performance, quality and reliability," according to Pollack.

The Matsushita system, said Pollack, can record and play up to four full hours of
material on a single cassette, which is double the playtime capacity of other systems.
Pollack emphasized that Matsushita's four-hour playtime does not require any mechan-
ical changer mechanism. The new product will appear in the U.S. in late summer of this
year.

In a later announcement, the Panasonic Company, which is a division of Matsushita,
revealed that it will also introduce and market the VHS type video recorder/player later
this year.

Infrared Remote Tuning To Be 1978 Feature of GE Color TV

Digital remote varactor tuning using infrared light instead of ultrasonics will be
introduced in some General Electric color TV sets for 1978. This isan addition to the VIR
feature-or "broadcast -controlled" color-introduced by GE last year. To be included on 6
consoles and two 19 -inch models, the new remote tuning system will addaround $140 to
price of sets.

GE also will introduce a non-VIR type of automatic color control to most of its other
non-VIR models in 1978-a move which is thought to be competitive with other manufac-
turer's color control systems, such as "Color Track" and "Color Sentry."

PTS Electronics Adds Two New Service Centers

The total number of company -owned tuner/module rebuilding service centers for PTS
Electronics has now expanded to 46 with the purchase of two existing tuner companies.

The firm has purchased and consolidated the Tune -Rite TV Tuner Co. of Wauwatosa,
Wisconsin, with the PTS operation in Milwaukee, and after purchase of the Tuner
Service Co. of Baltimore, has opened a PTS operation at 5505 Reisterstown Road in
Baltimore.

1977 Consumer Electronics Annual Review Now Available

The 1977 Consumer Electronics Annual Review containing the 1976statistics, current
status and history of all consumer electronic products is now available free of charge from
the Electronic Industries Association's Consumer Electronics Group.

The 34 -page booklet provides a unique overview ofa multi -billion dollar industry that
is one of the largest and most important in the world. The book contains statistical charts
that compare the annual sales growth of the industry's products, and a report on the
current status and analysis of consumer electronics at all marketing levels and distribu-
tion. For a free copy, write to EIA, Consumer Electronics Group, 2001 Eye Street, N.W.,
Washington, D.C. 20006.

Introduction of New TV Lines To Occur Later Than Before

According to a survey conducted by TV Digest, the first trade exposure of the new TV
lines will occur later than in 1976 for 10 brands, 3 earlier and 3 about the same date. The
favorite site for the unveilings will be Las Vegas, site of 4 meetings, followed by Chicago
with 3. The earliest was JVC, introduced in April, and the latest will be Magnavox, set for
July 25. 
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"11.95,
Good Buddy!"

Astatic's Buckeye Low Impedance
Dynamic CB Microphone is only $11.95:

Astatic's Buckeye. . .The hand held dynamic
mobile model that's high in performance but

low in price. Offers low impedance with
controlled response.

The Buckeye has a rugged plastic housing for
high impact protecion. Convenient because
the press -to -talk lever can be controlled with
either hand. Designed for universal hook-up,
the Buckeye has E. six -wire cable. It's factory

wired with an open audio line on receive.
For economy and performance, it's Astatic's

Buckeye Low Impedance Dynamic CB
Microphone. Only $11.95, Good Buddy!

Write for more information today
or see your Astatic dealer.

Ask for the Buckeye Model 400.

* List Price $11.95

"BUCKEYE"

Imagination in communications

THE ASTATIC CORPORATION
CONNEAUT, OHIO 44030 (216) 593-1111

IN CANADA:
1820 Ellesmere Road. Scarborough, Ontario M1H 2V5. (416) 438-6384

...for more details circle 106 on Reader Service Card
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TECHNICAL
LITERATURE

A Semiconductor Cross Reference
Guide & Catalog of all of Motorola's
HEP products is now available. The
new 184 -page book lists and describes
replacements for over 60,000 different
discrete devices and ICs. Included are
discrete silicon and germanium power
transistors, thyristors, small -signal
FETs and bipolar transistors, C.B. RF
power transistors, zeners, rectifiers
and opto-electronic devices. One
hundred and ninety-eight new prod-
ucts have been added to the catalog;
104 are newly offered TTL functions.
Industry -popular TO -220 packaged
components are also included. And a
single chip, 3V2 digit DVM IC, that
utilizes CMOS technology to provide
both linear and digital circuit func-
tions, is also described. The new
catalog is available for $2.00 from
HEP distributors, or write to Techni-
cal Information Center, Motorola
Semiconductor Products, Inc., P.O.
Box 20294, Phoenix, Arizona, 85036.

A Manual On CB Transceiver Ser-
vicing, the manual for B&K-Preci-
sion's Model 1040 CB Servicemaster,
is now available as a reference guide.
The manual contains individual chap-
ters on CB performance testing, CB
receiver adjustments and trou-
bleshooting CB transceivers. In the
CB Performance Testing chapter, 22
different test procedures are detailed
with explanations of each specifi-
cation. Troubleshooting information
describes how to locate a CB trans-
ceiver fault in the shortest time possi-
ble and even synthesizer troubleshoot-
ing data is included. Both AM and SSB
transceiver types are covered. The
manual is available for $5 (postpaid)
from B&K-Precision, Sales Depart-
ment, 6460 W. Cortland Avenue,
Chicago, IL 60635.

A New Loudspeaker Catalog,
"Quam '77, The Sound Decision," is
now available from Qua m -Nichols
Company. The 12 -page catalog lists
127 different loudspeakers available
off -the -shelf to cover virtually any
loudspeaker application. As a new fea-
ture, the catalog includes listings for a
recently introduced group of mobile
2 -way radio replacement speakers. In
addition, the catalog includes updated
listings of general purpose, automo-
tive, high fidelity, music instrument
and sound system loudspeakers and
matching line transformers. Also in-
cluded are updated listings of general
purpose, automotive, high fidelity,
music instrument and sound system
loudspeakers and matching line trans-

formers. To aid in speaker selection,
the catalog provides drawings of
loudspeaker shapes and mounting
configurations and complete descrip-
tions of the properties and usages of
the various magnetic materials used
in the speakers. Available free from
Quam-Nichols Company, 234 East
Marquette Road, Chicago, IL 60637.

Two Test Instrument Catalogs are
now available from Leader Instru-
ments. The first is their full -line
catalog of oscilloscopes, vectorscopes,
multimeters, color bar and pattern
generators, DVM's, millivolt meters,
signal generators, wattmeters,
sweep/marker generators and acces-
sories. Photographs, specifications
and prices are included. The second
catalog is a descriptive, illustrated
listing of the test instruments in-
cluded in the Leader Communication
Instruments Performance Test Cen-
ter. Included are antenna couplers, an
SWR wattmeter, and RF power meter,
dip meter, antenna impedance meter,
a CB harmonic meter and 3 inch oscil-
loscope. Both catalogs are available
free to the industry from Leaders In-
struments Corp., 151 Dupont Street,
Plainview, N.Y. 11803.

Electronic Test Instruments are
displayed and described in full color in
the latest catalog from Sencore. In-
cluded are descriptions of the Sencore
'family' of Cricket transistor tester/
analyzers, the Big Henry multime-
ters, the Mighty Mite tube tester, the
Big Mack and Super Mack CRT testers
and restorers, and the Little Huey di-
gital color bar generator, plus the full
line of other test equipment, including
the CB Analyzer. Prices are included.
Available free from Sencore Instru-
ments, 3200 Sencore Drive, Sioux
Falls, S.D. 57107.

Color Video Products, Systems
and Accessories are fully described
in the latest illustrated catalog from
JVC Industries. The catalog provides
information about videocassette
equipment such as color players and
player -recorders, electronic editing
VCRS and a new remote control unit.
Portable color systems incorporating
the firm's lightweight two -tube color
camera, VCRs and VTRs. Available
free from JVC Industries, Inc., 58-75
Queens Midtown Expressway, Mas-
peth, N.Y. 11378.

Electrical And Electronic Tools
and Safety Equipment are described
fully in the new catalog, No. 120, from
Klein Tools. For anyone working out-
doors on antennas, electrical and elec-
tronic equipment, this is the complete
catalog of tools and equipment needed
for the job. Everything from pliers to

safety harnesses. Fully illustrated in
76 pages. Available free from Klein
Tools, 7200 McCormick Road, Chi-
cago, Illinois 60645.

CB Antennas and Accessories are
described and illustrated in the first
catalog issued by the newly formed
Winegard Industries, Inc. The new lit-
erature, Catalog 770, is designed to
acquaint the CB dealer and consumer
with the company's 40 -channel mobile
antennas. Technical information and
illustrations are provided for each of
the firm's base load, center load and
top load models. Included is a listing of
antenna replacement parts and acces-
sories, such as coaxial cables, mounts,
whips, connectors and coils with
springs. Available free to both dis-
tributors and dealers from John Von
Harz, Winegard Industries, Inc.,
3002A Winegard Drive, Burlington,
Iowa 52601.

Antenna Tuning Systems For CB
are described and illustrated in the
latest brochure from Norcom Elec-
tronics. Titled "The Ultimate in An-
tenna Systems," the brochure de-
scribes Isolated Circuit Tuners, which
are tuning instruments for mobiles,
co -phased systems, and single or mul-
tiple antenna base station operations.
Included are descriptions of the firm's
line of Iso-Tune, Ultra -tune, and Back
Talk antenna tuners, which are
claimed to increase talk power for CB
radios. Available free from Norcom
Electronics, Inc., Box 332, Northfield,
Ohio 44067.

TV Test Rigs, Brighteners, and
Substitute Tuners are some of the
items included in the latest catalog
from TeleMatic. The new literature
lists a universal TV test rig, yoke &
convergence adaptors, extension tools,
brighteners cross-referenced to tubes,
crystal checkers, CRT testers, high
voltage probes, curve tracers and
power supplies. Also included are TV
high voltage repair parts and kits.
Available free from TeleMatic, 2245
Pitkin Avenue, Brooklyn, N.Y. 11207.

Exact Replacement Products for
CB and TV Equipment are cross-
referenced in a new replacement guide
from Thordarson Meissner, Inc. The
guide lists 44 flame-retardant fly -

backs and 14 yokes for the TV re-
placement market, of which 7 yokes
and 19 flybacks are designed for im-
ported TV sets. Also included is infor-
mation on CB replacement parts, in-
cluding 19 chokes, 16 driver trans-
formers and 34 output/modulation
transformers. The cross reference
guides-for TV, TVPG 9, and for CB,
CBRG 2-are available free at Thor-
darson distributors. 
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LEADER LAS -5500

AUDIO
SYSTEMS

ANALYZER
7 Instruments -In-One!

DRIFT METER

OSCILLATOR
.....4ATTENUATOR

-411.1111.111.111"11.14,q,

Ifr

WOW & FLUTTER METER

L A e

a!

401 III 14
ift64 'OUT

ma

.411ft

L

1110

70

OSCILLOSCOPE

AC MILLIVOLT METER

An extraordinary range of applications for
every audio designer, engineer and technician who
wants professional results for R&D, maintenance,
service and QC! Here's what you get ...

OSCILLOSCOPE
 DC to I OMHz

bandwidth; AC
2Hz-10MHz ( -3dB).

 2OmV/Div.vert.sens.

AUDIO FREQUENCY
OSCILLATOR
*Frequency, 10Hz-1MHz,

5 ranges.
 <0.5% distortion,

5G0Hz-20KHz and better.

ATTEN UATOR
 60011 input/output

impedance.
 0.101dB attenuation

range. ±2% accuracy.

AC MILLIVOLT METER
 Reads as low as 30µ V

ranging to 100V,12 steps.
 ±3% full scale accuracy.
 5Hz-100KHz freq. resp.

DRIFT METER
 3KHz ±0.1%

test freq. source.
 0.3Vrms signal output.

DUMMY LOAD
100W rated power.

 811 (L,R) resistance.

Tests More . . . Tests Better . . . for Less!

LEADER
instruments Corp.

DUMMY LOAD

ec)*ER ON

4) ob

Nf ENS' T

Op

WOW/FLUTTER METER
 3KHz ±10% and

3.15KHz ±10% range.

At $1995, the LAS -5500
saves up to 50% ...
it's a smart investment!

151 Dupont Stroot, Plainview, N.Y. 118o3 (516) 822-9300
West Coast: 7733 Densmore Ave., Van Nuys, Calif. 91406 (21 3) 989-2760  In Canada. Omnitroni% Ltd, Montreal. Quebec

...for more details circle 120 on Reader Service Card
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Beta Overview
By J.W. Phipps

What this transistor characteristic
means from a servicers point of view

and how it is measured

IIII A bipolar transistor's ability to
provide current-and therefore
voltage and/or power-amplifica-
tion is dependent on how much
current it can produce in its output
circuit for given levels of current
in its input circuit when its junc-
tions are properly biased (emit-
ter -base junction forward biased
and base -collector junction re-
verse biased).

This characteristic of current
`transfer' from input to output is
aptly titled forward current trans-
fer ratio and is referred to as alpha
if measured with the transistor
connected in a common -base con-
figuration (Fig. 1) and beta if mea-
sured with the transistor con-
nected in a common -emitter con-
figuration (Fig. 2).

THE RELATIONSHIP OF ALPHA & BETA

Alpha and beta are mathemat-
ically related. If the alpha of a
transistor is known, the corre-
sponding current gain in terms of
beta can be computed, and vice
versa. The principal difference be-
tween the two terms is the input
element used in computing the
ratio of input to output current.

As shown in Fig. 1, alpha is de-
termined with the transistor con-
nected in the common -base con-
figuration. The input element in
this configuration is the emitter
and the output element is the col-
lector. The formula for computing
DC alpha is Ic/Ie. The DC alpha for
the transistor in Fig. 1 therefore is
.98mA divided by lmA, or .98. (In
the common -base circuit, current
gain is always less than unity, or
less than 1.)

The same transistor is shown
connected in the common -emitter
configuration in Fig. 2, for beta
measurement. In this circuit con-
figuration, the input element is
the base and the output element,
again, is the collector. The formula
for computing DC beta is Ic/Ib. The
beta of the transistor is therefore
.98mA divided by .02mA, or 49.

INPUT

.02 mA

.9emA-a.

OUTPUT

RL

Fig. 1-Common-base circuit configuration.
Base is common to both the input (emitter -base)
and the output (collector -base) circuit.

.02mA-
INPUT

.98mA -a.

I mA

OUTPUT

RL

Fig. 2-Common-emitter circuit configuration.
Emitter is common to both the input (base -

emitter) and the output (collector -emitter) cir-
cuit.

10
L.,

7.0

50
0.01 0.02 0 05 0.1 02

IC COLLECTOR CURRENT (AMP)

Fig. 4-Chart which illustrates how the DC beta
of a bipolar power transistor depends on the
collector current at which it is measured.

DC CURRENT GAINeMoiMMIS1.11111=ilinimainommmnim.
IMMIMISIMIIIIIMO=MON1111=11111111MI11111
INMMOI1111......11111.10MOli11

1111111!III111111111111111111
IMInill111111111111111111111111111111

CE .0

Eill11111111111111111111111111EMIMIMMIB11.11111MIIMMIIMS.111=a111 SSMMMMIIIIIIIIIIIUMME11111 1M1=MIIEN el
MIIIIMININIMIIIIIIIMINIRMIM1111111MIIMINIIINt
MIIIMMIIMMIIIIIIMIIMM1111111111111=1131111111101111monsoullimmoommtimmone,

05 10 20 5 0 10

CLASS APPLICATION CURRENT
CAPABILITY

SIGNAL AUDIO,
RF, IF

I mA - 10 mA

INTERMEDIATE
POWER

AUDIO,
SWITCHING

10 mA - 100mA

POWER AUDIO,
REGULATOR,
OUTPUT

100mA - 1 A

Fig. 5-Three general classes of bipolar transis-
tors and the corresponding collector current
range typically associated with each.

The following formula is used to
convert alpha to beta: beta = al-
pha/1-alpha. Consequently, the
beta of the transistor in Fig. 1
is: .98/1-.98 = 49 (or the same as
that in Fig. 2).

The formula for converting beta
to alpha is: alpha = beta/1 + beta.
Thus, the alpha of the transistor in
Fig. 2 is: 49/1+49 = .98 (or the
same as that in Fig. 1).

A look at the inherent division
of currents in a bipolar transistor
provides a more revealing expla-

Fig. 3-Common-emitter circuit which, along
with chart in Fig. 4, is used to illustrate how
collector current level affects beta measure-
ment.

nation of the relationship between
alpha and beta and why alpha is
always less than 1 while beta is
always greater than 1. In any cir-
cuit equipped with a bipolar tran-
sistor, the current flowing in the
emitter circuit always divides be-
tween the base circuit (.5 to 5%)
and the collector circuit (95 to
99.5%). Consequently, collector
current is always equal to emitter
current minus base current, or Ic
= Ie-Ib.

Therefore, alpha, which is the
ratio of collector current (Ic) to
emitter current (Ie), also can be
expressed as (Ie-lb) divided by Ie.
Applying this expression to the
conditions in the common -base
circuit of Fig. 1 we find that alpha
equals (1.00A -.02A ) divided by
1.00A, or .98.

And, beta, which is the ratio of
collector current (Ic) to base cur-
rent (Ib), can be expressed as
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Tuner Service Corporation

095U.S.A
ONLY

Major Parts
and Shipping

Charged
at Cost

One Year
Guarantee

MODULE REPAIRS
TSC has been
repairing private
brand TV modules
for over 3 years.

Expanded facilities
now include modules
for
 RCA
 GE
 ZENITH
 W.T.GRANT
 J. C. PENNEY
 WESTERN AUTO
 GAMBLES

as well as Zenith
IF subchassis.

For free Price List and complete information write or phone

TSC HEADQUARTERS, BLOOMINGTON, IND.
or any of the TSC locations listed below.

L
F

TSC

WATCH US
GROW

PROVIDES YOU WITH A COMPLETE SERVICE
FOR ALL YOUR TELEVISION TUNER REQUIREMENTS.

VHF OR UHF ANY TYPE (U.S.A. ONLY) $10.95
UHF/VHF COMBINATION . .... (U.S.A. ONLY) S17.95

MAJOR PARTS AND SHIPPING
CHARGED AT COST

Fast, efficient service at any of the conveniently located ser-
vice centers listed below.

ONLY ORIGINAL FACTORY PARTS USED
All tuners ultrasonically cleaned, repaired and realigned.

EXACT REPLACEMENT
Exact Replacement Tuners are available at a cost of $14.95
and up. (U.S.A. Only)
 Send in your original tuner for comparison purposes to any of

the Centers listed below.

UNIVERSAL REPLACEMENT

UNIVERSAL REPLACEMENT TUNER (U.S.A. ONLY) $1 3.9 5
 This price buys you a complete new tuner built specifically

for this purpose.
All shafts have a maximum length of 101 2" which can be cut
to 1' 2 " .

 Specify heater type parallel and series 4 50mA or 60 OmA

NOW AVAILABLE- TUNER SERVICE PARTS CATALOG OF ALL

SARKES TARZIAN VHF AND UHF TUNERS, INCLUDING EXPLODED VIEW

S DRAWINGS. OVER 200 PAGES. ORDER YOUR COPY TODAY. SEND $2.50

H WITH ORDER TO BLOOMINGTON HEAD OFFICE.

HEADQUARTERS BLOOMINGTDN, INDIANA 47401 537 South Walnut Street Tel. 812-334-0411

ALABAMA .... ...... BIRMINGHAM, ALABAMA 35212 5623 1st Ave., N. Tel. 205-592-9150

CALIFORNIA .. . NORTH HOLLYWOOD, 91601 ... 10654 Magnolia Boulevard Tel. 213-769-2720
MODESTO, CALIF. 95 1 123 Phoenix Avenue Tel. 209-521-8051

N MATED, CALIF. 7-rrrprvivwwww....400 S. Amphlett Blvd. Tel. 415-348-3292

FLORIDA .:32 TAMPA, FLC RI DA 33606 1505 Cypress Striae Tel. 813-253-0324
FT. LAUDERDALE, FLA. 33309 ..... 3516 N.W. 10th Aveeee Tel. 305-566-4882

GEORGIA /ATLANTA, GEORGIA 30310 646 Evans Street S. Tel. 404-758-2232

ILLINOIS SKOKIE, ILLINOIS 60076 ...... . 5110 West Brown .. Tel. 312-675.0230
URBANA, 1_LINOIS 61801 908 E. Main S'. . . Tel. 217.384-2052

KENTUCKY -"magt.4, LOUISVILLE, KENTUCKY 40205
LOUISIANA .... ... SHREVEPOFT, LOUISIANA 71104

2244 Taylorsville
2423 Southern Aven

. Tel. 502-452-1191

.. Tel. 318-221-3027

INDIA INDIANAPOLIS. INDIANA 46204 112 West St. Cla ... Tel. 317-632-3493

MASSACHUSETTS ia... SPRINGFIELD, MASSACHUSETTS 01108 405 Dickinson Street Tel. 413-788-8206

Western A IMO
MISSOURI ST. LOUIS, MISSOURI 63132 9577 Page Ave u Tel. 314-429-0633

NEVADA LAS VEGAS, NEVADA 89102 Tel. 702-384-4235
NEW JERSEY TRENTON, NEW JERSEY 08638 1139 Pennsylvani. Tel. 609.393-0999

JERSEY CITY, NEW JERSEY 07 454 Central Avenue Tel. 201-792-3730
NEW YORK ROCHESTE2, NEW YORK 146 ews Pullman Av . .. Tel. 716-647-9180
NO. CAROLINA GREENSBORO. NO. CAROLINA 27405 914 E. Market St Ie. . Tel. 919-273-6276
OHIO CLEVELAND, OHIO 44109 4525 Pearl Road . ... ... ... . Tel. 216-741-2314
OREGON PORTLANC, OREGON 972 0 1732 N.W. 25th Ave.. P.O. Box 10141 Tel. 503-222-9059

515 Grant Avenue Tel. 412-821-4004PENNSYLVANIA PITTSBURGH, PA. 15209
TENNESSEE v. -MEMPHIS, TENNESSEE 3-11 3158 Barron Avenue ,........a....... Tel, 901-458-2355
TEXAS DALLAS, -EXAS 75218 11540 Garland Road , ... Tel. 214-327-8413
CANADA ST. LAURENT, QUEBEC H4N-2L7 305 Decarie Boulevar Tel. 514-748-8803

CALGARY ALBERTA T2H-1Y3 .... P.O.Box 5823. Stn. "A" Te 403-243-0971

IF YOU WANT TO BRANCH OUT INTO THE TV TUNER REPAIR BUSINES1
WRITE TO THE BLOOMINGTON -1EADOUARTERS ABOUT A FRANCHISE.
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(Ie-Ib) divided by Ib. Applying
this expression to the conditions in
the common -emitter circuit in Fig.
2 we find that (1.00A - .02A) di-
vided by .02A, or 49.

WHY BETA IS PREFERRED
OVER ALPHA

Beta is the transistor gain
characteristic measured by most
service -type transistor testers
principally because changes in
transistor characteristics (such as
junction leakages) which affect
the DC operating point of a
transistor -equipped circuit, and
therefore its gain, produce larger
(and therefore more easily mea-
sured) variances of beta than they
do alpha, even though such
changes produce the same effect
on the current gain of the circuit.

TWO TYPES OF BETA

Actually, there are two 'types' of
beta. The type we have discussed
up to this point is called the DC, or
large -signal, beta and is com-
monly labeled HFE.

RCA's SK line-Top of the Line
in quality- is getting bigger,
and bigger, and bigger!
The quality line keeps growing-

RCA's comprehensive line of replace-
ment transistors, rectifiers, thyristors
and integrated circuits is now grow-
ing at the rate of 20 new SKs every
month. That means there will be
around 580 RCA types available by
the end of the year - bringing the
total of domestic or foreign semicon-
ductors that can be replaced by a high
quality RCA SK to over 130,000.

Get your 1977 Replacement
Guide Supplements- As the new

SKs become available, we'll issue
monthly supplements to your Re-
placement Guide. New applications
will cover consumer, TV, Hi-Fi, CB
and industrial (power control). RCA
Distributors will be able to offer you
more selective performance and price
choice. Call-backs are all but elimi-
nated because every RCA SK is
manufactured to the original OEM
quality.

Stay up-to-date. See your RCA
Distributor about the new SKs and
Supplements. If you don't have the
1977 SK Replacement Guide, ask him
for a copy, or write, enclosing $1.50
(check or money order) to: RCA Dis-
tributor and Special Products Division,
PO Box 85, Runnemede, NJ 08078.

RCA
SK Replacement
Semiconductors
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The other type is called AC, or
small -signal, beta and is com-
monly labeled Hfe. Small -signal
beta is measured by superimpos-
ing a small AC signal on the DC

beta of Fig. 2 and measuring the
resultant change in the collector
current. In other words, AC beta is
the ratio of a small change in col-
lector current produced by a small

CURRENT
RANGE

CALIBRATION
SETTING

COLLECTOR
CURRENT

BETA
MULTIPLICATION
FACTOR

BETA MULTIPLICATION
FACTOR AFTER SWITCHING
TO NEXT LOWER CURRENT
RANGE

100 ,(A Not Used

CAL X1
CAL X5
CAL X10

5 mA
1 mA

X1

X5
X10

NOT AVAILABLE
NOT AVAILABLE
NOT AVAILABLE

lu CAL X1
CAL X5
CAL X10

1 mA
5 mA
10 mA

X1

X5

X10

X10
X50
X100

CAL X1
CAL X5
CAL X10

10 mA
50mA
100mA

X1

X5
X10

X10
X50
X100

CAL X1
CAL X5
CAL X10

.1 A

.5 A
1 A

X1

X5
X10

x10
X50
X100

Fig. 7-Chart of collector current ranges of the Model IT -121. Current range is selected with RANGE
pushbuttons. BETA CAL is then adjusted to position meter needle over meter CAL setting which
corresponds to desired collector current level. When BETA button of FUNCTION selector is pushed in,
beta is value indicated by beta scale of meter. multiplied by corresponding multiplication factor in
chart. If needle deflects off -scale. next lower current range is selected and corresponding higher
multiplication factor in chart is used.

change in base current.
Service -type transistor testers

typically measure only DC beta.

HOW BETA IS AFFECTED
BY COLLECTOR CURRENT

An accurate evaluation of the
current gain characteristics of a
transistor in relation to its type
and application require that the
beta test should be made with the
transistor collector current as
near as possible to the level it is in
the application in which the tran-
sistor is used.

Assume that R1 in Fig. 3 is de-
creased until a current of 1 ampere
(1000 MA) is produced in the col-
lector circuit. If the current in the
base circuit is 100 MA at this set-
ting of R1, the beta of the transis-
tor is 1000MA divided by 100 MA,
or 10.

The value of beta just computed
applies only when 1000 MA of cur-
rent is produced in the collector
circuit. Other levels of collector
current will produce different val-
ues of beta. This is illustrated by
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A NEW DIMENSION
has been
added to

professional
color TVE. kJ

servicing
OFF

The
new

WI*
Color-Patt rn Gener

ula Line

CHROM4 VIDEO

-0

200

SOUND CARRIER

ONMOO

mon1r

Chroma-Line
COLOR -PATTERN
GENERATOR

For Faster, Easier
Color TV Servicing

 16 "touch command" patterns instantly
available in a 4 x 4 pushbutton matrix

 3 VHF channels: 3, 4 and 7, channels 3 and 4
fully crystal controlled

 2 UHF channels: 23 and 52
 IF Output: 45.75 MHz
 Composite Video Output: Sync, pattern

and sound
 Built-in cable storage compartment

MODEL 432 Complete with two cable
assemblies, for Coax and 3000 inputs, and
Operator's Manual $198.

AVAILABLE NOW FROM ELECTRONIC PART DISTRIBUTORS

tor model 432
CH 3 CH 4

VIDEO H [23,52

SOUND

(4.5 MHz I

SIMPSON [IRMO COMPANY  ELGIN. KLING'S 60120

F.

45 75 MHz)

POWER

OFf UM ON

This new Simpson model is an all solid-state
instrument incorporating the latest digital
LSI and SSI technology for maximized
color -pattern stability and reliability. Today's
professional TV technicians will appreciate
its many extra features and performance
characteristics.

 Sound Output: 4.5 MHz carrier, unmodulated
and 1000 Hz FM modulated

 Adjustable RF, IF and Video signal level
 75 Coax and 300 (-2 Balun Outputs
 Red, Blue and Green gun killers
 Transformer -isolated, line powered, for

instant -ready use

FOR COMPLETE SPECIFICATIONS, WRITE FOR BULLETIN T829

I INSTRUMENTS THAT STAY ACCURATE I

SIMPSON ELECTRIC COMPANY
853 Dundee Avenue, Elgin, Illinois 60120
(312) 697-2260  Telex: 72-2416  Cable: SIMELCO

...for more details circle 130 on Reader Service Card
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Fig. 4, which is the gain -vs. -
collector current curve of a typical
power transistor. Note that beta
decreases as collector current ap-
proaches zero and also as the col-
lector current approaches the
maximum current level which the
transistor can safely handle.

Fig. 5 shows the three general
classes of bipolar transistors and
the ranges of collector current at
which they typically are operated.

MEASUREMENT OF BETA WITH A
SERVICE -TYPE TRANSISTOR TESTER

As an example of how DC beta is
measured with a direct -reading
service -type transistor tester, let's
use Heath's Model IT -121, shown
in Fig. 6.

The collector current levels pro-
vided by the Model IT -121, shown
in the chart in Fig. 7, cover the
range from .1mA to 1A. The ap-
propriate current range is selected
by pushing in one of five RANGE
pushbuttons.

For in -circuit testing, the tran-
sistor elements are connected via
test leads to corresponding jacks
on the top center of the front panel.
For out -of -circuit testing, the
transistor is plugged into a socket
on the top right of the front panel.

To set up the Model IT -121 for
beta measurement, the TRANS
pushbutton of the MODE selector
and the BETA = INFINITY
pushbutton of the Function selec-
tor are pushed in and the NPN/
PNP pushbutton of the MODE
selector is either pushed in (for
PNP) or released (for NPN). This
establishes the circuit in Fig. 8,
which actually is a bridge config-
uration, as shown in Fig. 8B. Rt in
Fig. 8B represents load resistor RS
and any in -circuit shunt resis-
tances (indicated by Rx in Fig.
8A). The principal purpose of this
circuit is to balance out shunt re-
sistances and leakage currents
when the transistor is tested in -
circuit, and to balance out leakage
currents during out -of -circuit test-
ing. This is accomplished by ad-
justing R11, the SET BETA IN-
FINITY control, so that the meter
needle is placed over the BETA
INFINITY mark on the Beta scale
(Fig. 9). With the meter needle at
this point, the opposing currents
in the two legs of the bridge are
equal and cancel out each other.
Consequently, no current flows

...and save money, too,
on a four -pack of Perma Power
Color-Brite Briteners. Model C-511
This tungsten carbide marking tool
writes on anything-metal, glass, plastic,
or ceramic-to instantly provide engraved
identification of valuables-yours and
your customers'. It's free with Perma
Power Color-Brite, and with Color-Brite,
you'll be proud to sign your work! The fast
and simple installation immediately
restores sharpness, contrast and faded
color to worn color picture tubes. It
restores your customer's smile, too,
because you've put off replacement of the

expensive color picture tube. And when
replacement time does come around, that
smiling customer will remember that you
saved her money...so you'll get the profit
on the sale of a new CRT!
So don't forget Model C-511 Color Brites,
the ones you use most. Buy now, and
get the free marking tool, while you save
more than a dollar a britener, too!
Hurry to your distributor today! Offer
valid while marking tool supply lasts.

PErma PowEr. Color-Brite
A PRODUCT OF tt ChambErlain

Chamberlain Manufacturing Corporation
Perms Power Division
5740 N. Tripp Avenue  Chicago. Illinois 60646
Telephone (312) 539-7171

...for more details circle 124 on Feader Service Card

SpaceSaver:
New RCA Flameproof
Film Resistor Kit

IntrociJcing RCA's convenient. preloaded
and prelabeled Flameproof Resistor Kit
containing a wide range of the most -
needed, standard value resistors in 1/2, 1

and 2 watt ratings. Two of each rating for a
total of 330 resistors; all ±2% tolerance.
Packed in a sturdy metal -frame cabinet for
easy availability.
Service Technicians prefer RCA Flame-
proof Film Resistors because of their
inherent safety characteristics. Design
Engineers prefer them because they won't
flame or short even under severe condi-
tions. Look to RCA - your best single
source for a complete line of flameproof
film resistors.
Contact your authorized RCA Parts Dis-
tributor for all the details, or write to RCA
Distributor and Special Products Division,
2000 Clements Bridge Road, Deptford, NJ
08096.

RCA
Flameproof
Film Resistors
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Fig. S-BETA INFINITY circuit of IT -121. A) Actual circuit. B) Equivalent circuit.

1 t*
91

100r1 10r, IA

R,

Fig. 10-BETA CAL circuit of IT -121.

through the meter. Any sub-
sequent unbalancing of the bridge,
as indicated by movement of the
meter needle, will be related only
to actual collector current. If dur-
ing this setup procedure the meter
needle cannot be placed over the
BETA INFINITY meter mark,
either the transistor is defective,
the NPN/PNP pushbutton is in the
wrong position or, if the transistor
is being tested in -circuit, a circuit
defect exists.

Resistors R1 through R4 in Fig.
8A are meter -shunt resistors
which change the sensitivity of the
meter to correspond to the collec-
tor current range selected.

After the bridge has been bal-
anced, to cancel out the effects of
in -circuit resistances and any
leakage inherent in the transistor,
the BETA CAL pushbutton of the
FUNCTION SELECTOR is pressed in,
connecting the base of the transis-
tor into the test circuit, as shown
in Fig. 10. Variable resistor R12,
the BETA CAL control on the
front panel, adjusts the emitter -
base current of the transistor and,
consequently, the transistor col-
lector current. R12 is adjusted to
produce sufficient current flow
through the meter to place the
meter needle over the X10, X5 or

NMI
Fig. 9-Meter of IT -121. Top scale is direct -
reading scale. with corresponding collector
currentbeta multiplication indicators below it.

F

Fig. 11-BETA READOUT circuit of IT -121. (Same circuit as in Fig. 10
except that mete and R10 are interchanged so that meter is in base circuit
of transistor.

X5 meter calibration mark, de-
pending on which collector current
range and level have been
selected. (Refer again to the chart
in Fig. 7.) For example, if a collec-
tor current level of 10mA is de-
sired, the 10mA pushbutton of the
RANGE selector will have been
pushed in and the BETA CAL con-
trol will be adjusted to place the
meter needle on the CAL X10
mark. The level of current flowing
in the collector at this meter indi-
cation is 10mA.

Next, the BETA pushbutton of
the Function selector is pushed in,
establishing the circuit shown in
Fig. 11. It is identical to that in
Fig. 10 except that R10 and the
meter are interchanged. This does
not affect the transistor operating
conditions established previously,
because the resistances of the
meter and R10 are identical (1500
ohms). However, note that the
shunt resistance across the meter
when it is in the base circuit is ten
times larger than the shunt for the
corresponding current range when
the meter was in the collector cir-
cuit. This increases the meter sen-
sitivity by a factor of 10, so that the
current required for full-scale de-
flection of the meter in the base
circuit is only 1/10th of what it was

in the collector circuit. One reason
for this consistent difference of
meter sensitivity between collec-
tor and base is that the base cur-
rent of a transistor is inherently
much smaller than the collector
current and therefore requires a
more sensitive meter for readable
indications. And, if the meter is to
be calibrated to read beta directly,
as is the meter of the IT -121, the
factor by which the meter sensitiv-
ity differs between base and collec-
tor readings must be consistent for
each current range and must re-
late to the multiplication factor of
the current ranges, which for the
IT -121 is 10. (Note that the cur-
rent ranges of the IT -121 shown in
Fig. 7 differ by a factor of 10).

As an example of how the IT -121
meter scale reads out beta di-
rectly, suppose that the beta of a
small -signal audio transistor is
being measured at a collector cur-
rent level of lmA. The lmA
pushbutton of the RANGE selec-
tor is pushed in and the BETA
CAL control is adjusted to place
the meter needle over the CAL
X10 mark (Fig. 9). The current
now flowing in the collector circuit
is lmA. The meter is then
switched to the base circuit by
pressing in the BETA button of the
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Function selector. Suppose the
meter needle swings to the 1 (full-
scale) position on the beta scale
(Fig. 9). Because the meter sen-
sitivity is now 10 times greater
than it was in the collector circuit,
the indication represents .1mA of
current flowing in the base circuit.
Since beta equals Ic/Ib, the beta of
the transistor is lmA/.1mA, or 10.
The beta scale reading verifies
this (meter reading of 1 multiplied
by the calibration factor of 10 =
10).

EVALUATING THE RESULTS

The principal purpose of mea-
suring the beta of a transistor dur-
ing troubleshooting is to deter-
mine whether or not the transistor
is capable of producing the current
gain (and therefore power and/or
voltage gain) required for the ap-
plication in which it is used.

The beta of a number of properly
operating transistors of the same
type can vary over a relatively
wide range. During the design of a
circuit, the "design center" beta of
the type of transistor to be used is
selected as the beta around which
the circuit will be designed. The
`normal' spread of beta values
above and below the design center
are compensated for by building in
additional components which
stabilize the operating point of the
circuit throughout the wide range
of beta values of transistor of the
type that will be installed in the
circuit during manufacturing.

From the preceding it can be
seen that the "normal" beta of
properly operating transistors of
the same type is usually a rela-
tively wide range instead of a spe-
cific value and that, consequently,
beta usually should be evaluated
in terms of the minimum value
specified for that type in transistor
manuals. (One exception to this
rule is when transistors of the
same type must be matched for use
in complementary symmetry cir-
cuits, etc.) If the beta of a transis-
tor at least meets the "minimum
beta" specification for its type, it
usually can be considered to be
capable of performing its intended
circuit function, if its other char-
acteristics, such as junction leak-
ages, are within normal specified
limits.

If the transistor does not pro-
duce at least the minimum

specified beta, or if the tester being
used to measure its beta cannot be
calibrated while it is connected to
the tester, the transistor probably
is defective. However, if the tran-
sistor has been tested only in -
circuit, remove it and test it out -
of -circuit before discarding it. A
defect in the circuit might be caus-
ing the abnormal indication.

BETA APPLIED TO REPLACEMENT
SELECTION

When selecting replacement
transistors you probably will en-
counter (if you haven't already)
the fact that so-called 'first -grade'
lines of transistors offered by most
major transistor manufacturers
typically have betas which range
over a three -to -one spread for a
given type. For example, a parti-
cular type might be specified `B 50
Min., 150 Max' and, often, with
`Typical B75' tossed in to help
`narrow' things down. The reason
for such a seemingly large range
of beta for a given type is that the
manufacturer simply can not sort
quantities of the type any closer
without increasing the unit price.
For reasons explained earlier, this
`wide -range' approach to beta
specifying usually does not pre-
sent a problem in most replace-
ment applications.

However, to keep tolerance -
sensitive circuits within required
parameters without resorting to
more complex, and usually more
expensive, circuit designs, some
consumer electronic manufactur-
ers order and use transistors with
betas sorted closer than previously
described. These 'original equip-
ment replacement' transistors
frequently are assigned nonstan-
dard 'house numbers' by the
equipment manufacturer. Such
close -tolerance transistors usually
should be replaced only with
OEM -approved types.

Generally, the beta of capacitor -
and transformer -coupled audio
stages are not particularly criti-
cal. However, the beta of most
DC -coupled, IF, RF and matched -
pair stages are critical.

Transistors with 2N--- numbers
are supposed to be directly inter-
changeable, and typically are.
Transistors with 'Foreign' and
`House' numbers frequently are
not interchangeable with so-called
`replacement' types. 

New
B&K- PRECISION

10MHz
Dual -Trace

Scope
Triggers to

201VIllz

B&KPRECISION
MODEL 14718 $520

Typical response is less than 6dB
down at 15MHz and usable
response is much greater.

 5" CRT with bright P31 blue
phosphor

 Mode automatically shifts
between CHOP and ALTERNATE
as you change sweep time for
fast set-up.

 Fully regulated high- and low -
voltage supplies, for accuracy
over 105-130VAC range.

 18 calibrated sweeps-1µS/cm
to .5S/cm

 10 mV/cm sensitivity
 TV sync separators
 Front panel X -Y vectorscope

operation
 Plug-in PC board construction
 TTL compatible Z-axis

Available from your distributor.

PKPRECISION

DYNASCAN
CORPORATION
6460 West Cortland Avenue

Chicago. Illinois 60635  312/889-9087
In Can arl,i Alias Electronics. Ontario

Intl Sls Empire E 'n Newtown Rd Plainview. LI. NY

...for mole details circle 107 on Reader Service Card
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Electronics Self -Test:
Capacitor Replacement Selection

Sixteen carefully chosen multiple-choice
questions which test a technician's knowledge of the

various factors involved in the selection of a

replacement capacitor. (Answers are on page 20.)

I02MFD
25VDCW

IO2MFD
25VDCW

25VDCW

.005MFD
25VDCW

O

I2.005MFD .005MFD
5VDCW 25VDCW

.25VDCW°211FD

T

1202MFD
5VDCW

T
Fig. 1 (Question 1)

1) Which one of the
combinations of capaci-
tors in Fig. 1 is the most
suitable replacement for
a single capacitor with a
rating of .0 1 mfd,
50VDCW?
a) 1
b) 2
c) 3
d) 4

2) What is the maxi-
mum DC voltage which
can be applied across the

two capacitors in Fig. 2
without exceeding the
DC voltage rating of
either capacitor?
a) 100VDC
b) 200VDC
c) 50VDC
d) 150VDC

3) What is the total
capacitance of the two
series -connected capaci-
tors in Fig. 2?
a) .15mfd
b) .033mfd

FEW IMMIIIF

C1

.05MFD
100VDCW

IP

C2
.1MFD

T100VDCW

/!,22._

c) .05mfd
d) .0015mfd

1 C1

.01MFD
25VDCW

2

25VDCW
.01MFD

T Fig. 3
(Questions 4 & 5)

4) What is the maxi-
mum DC voltage which
can be applied across the
two parallel -connected
capacitors in Fig. 3?
a) 50VDC
b) 25VDC _

c) 12.5VDC
d) 100VDC

5) What is the total
capacitance of the two
parallel -connected ca-
pacitors in Fig. 3?
a) .005mfd
b) .02mfd
c) .01mfd
d) .025mfd

6) Fig. 4 is a simplified
representation of a
series -resonant
41.25MHz (sound) trap
in the input of the video
IF section of a color TV
receiver. What does the
designation `NPO' mean?
a) The value of the capac-
itor will either decrease
or increase as the am-
bient temperature
changes

Cl
8.2PF

.5PF
500VDCW
NPO

Fig. 4
(Questions 6 & 7)

b) The capacitor can be
replaced with either a
positive- or a negative -
temperature coefficient
type
c) The value of the capac-
itor will remain within
the specified design
value throughout a rela-
tively wide range of am-
bient temperatures
d)None of the above

7) Which of the follow-
ing is the most suitable
replacement for the ca-
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1. Value for the money -
Every Dodge Tradesman is

designed to give -you what you wart
for your money. That's why
Tradesman offers you two veteel-
bases, three overall lengths, and
variety of power plants. Net to
mention standar-3 equipment like
front disc brakes and Electronic
Ignition. Plus options like overdr ve
transmission! power steering, and
automatic transtrission with a ne.^-
low-slip torque converter. And wc
didn't leave out comfort, either.
Tradesman give; you a good-looking
interior. You caa even equip it with
optional high -back Command seats
for on-the-job comfort.

2. Largo salvo ospaeity.
Tradesn-an's a trim comoact

size with an engine that is far forward.
So you can carriking-sized .oads Even
our 109 -inch-wheelbase model, tie
shortest in the business, has more than
nine feet of loa.k.pace behind the
engine.

3. Betam usanewerakillity.
Curb to curb. Tradesman's

turning circle is tighter than either
Chevy'g or Ford s. And since
Tradesman is sorter overall than

Chevy and Ford, ycu can load and
unload in even the :ightest spots.

4. illiaxivon: Biggest van
there is.

For extra -gig jobs, there's
Maxivar. the biggest van in the
business... with 18extra inches of load
length over the standard Tradesman.

5. Good gas mileage.
In EPA estimates, Dodge 8100

Trades -ran with a standard 225 Six and
manua ransmissian* got 24 MPG.
highway; 18 MPG.. city. Your actual
mileage may diffea depending on your
driving habits, condition of your
van, anc optional equipment. But
Tradesman offers a Fuel Pacer option
that can help you get maximum
mileage_

Dodge'Iradoonson:
A whole lot gnaws.

The reascns for buying a
Dodge Tradesmae van don't stop there.

mom

They're as rurnerous as Tradesman's
other great features: small Six and V8
engines. Big 22 -gallon gas tank. Or an
optional .16-galLon tank. Options like a
.sliiing side door .127-inch -wheelbase
models only) -.'far easy loading. Auto-
matic speed oont-ol. Air conditioning
that's available as, an option on every
eight -cylinder ncdel Tradesman. A
KaryVan more that gives you the
maneuverability and convenience of a
Tradesman vaii....plus the loadspace
31 a bigger truck

See for yourself at your
Dodge Dealer's. There are a lot of great
reasons to bug or lease from America's
number one maker of compact
van -type ve
'hot availahle in CaPfornia or with high altitude
cernficaiion. Aualaole on Ble0 only.

96 cut of every 100 Dodge trceks registered in the last ten years are still in use.

..Source: R. L Pc1K & Compa-y, Trucks in Operation, 1975.)
_.hr mere ietalls circle '11 okReader Service Card

Dodge Truths



pacitor in Fig. 4?
a) An 8.2pf, GmV, ce-
ramic
b) An 8.2pF, polysty-
rene
c) An 8.2 pf, NPO, ce-
ramic
d) An 8.2pf, oil -impreg-
nated paper

8)Coupling capacitor
Cl in Fig. 5 is described
in the service literature
as a '.01mfd, GMV, 500V,
disc.' What does `GMV'
mean?.
a) General applications,
medium voltage capaci-
tor
b) Guaranteed minimum
voltage at which capaci-
tor is rated
c) Guaranteed minimum
value of capacitance at
room temperature (+25°
C)
d) Value of capacitor will
not exceed that specified
by manufacturer ___

9) Which of the follow-
ing is the most accurate
description of the value
of the capacitor in Fig. 6
at the time of manufac-
ture?
a) Its value will never
deviate from .1mfd by

more than ±10% re-
gardless of the ambient
temperature
b) Its value should be
within ±10% of .1mfd at
+25°C (+77°F) ________
c) Its value at +25°C will
always be .lmfd so long
as the DC voltage across
it is within ±10r4 of 200
volts
d) Its value will not de-
crease more than 10((
below .1mfd so long as
the voltage across it does
not exceed 200VDC

.1MFD
10
200V D C W

Fig. 6
(Question 9)

10) The capacitor in the
tuned -tank circuit of Fig.
7 is described in the ser-
vice literature as a '47pf,
5%, 500V, N750 disc.'
What does 'N750' mean?
a) Capacitance will de-

crease 750 parts per mil-
lion for each 1°C the tem-
perature increases below
+25°C
b) Capacitance decreases
above voltage levels of
750 volts
d) Capacitance remains
unchanged at temper-
atures no lower than
750 parts per million
of +25°C

11) Which one of the fol-
lowing types of capaci-
tors is most often suita-
ble for replacing compa-

201.1FD
150VDCW

T15
2011IFD

01/DCW

47K
1W

47K
1W

F.g. 8 (Questions
12, 13, & 14)

rable values of the other
listed types?
a) Paper
b) Mica
c) Ceramic
d) Polyester

12) What is the total
capacitance of the two
series connected elec-
trolytic capacitors in Fig.
8?
a) 40mfd
b) 20mfd
c)10mfd
d) 15mfd

13) What is the maxi-
mum DC voltage which
can be applied across the
two capacitors in Fig. 8
without exceeding the
voltage rating of either
capacitor?
a) 300VDC
b) 150 VDC
c) 75VDC
d) 175VDC

14) Which of the follow-
ing best describes the
principal purpose of the
two resistors in Fig. 8?
a) Equalization of the
internal resistance of the
two capacitors
b) Equalization of the
capacitance
c) Equalization of the
voltage drop across the
two capacitors
d) Bleed off the charge
when the equipment is
turned off

15) Which of the follow-
ing statements about

modern electrolytic ca-
pacitors is not true?
a) Electrolytics inher-
ently have a higher
characteristic leakage
current than electrostat-
ic capacitors
b) Operation of an elec-
trolytic capacitor at DC
voltage levels below its
VDCW rating will not
destroy it
c) Tantalum -foil elec-
trolytic capacitors have a
relatively short shelf -life
because of oxide defor-
mation
d) An electrolytic rated
at 100mfd, 250VDCW
typically might actually
have a capacitance of be-
tween 90 and 150mfd

Fig. 9 (Question 16)

+100VDC

20MFDT TOMFD
150VDCW 150VDCW

16) Which of the follow-
ing statements is not true
about the two parallel-

connected electrolytic
capacitors in Fig. 9?
a) Their total combined
capacitance is greater
than 20mfd
b) The DC voltage
applied across them does
not exceed their indi-
vidual voltage rat-
ings
c) Because their total
combined internal resis-
tance is less than that of
either capacitor used
separately, their total
combined leakage cur-
rent is also greater
d) If one of the capacitors
opens, the total capaci-
tance will increase

ANSWERS: 1) a-
2) d- 3) b- 4) b- 5) b-
6) c- 7) c- 8) c- 9) b-
10) a- 11) c- 12) c-
13) a- 14) c- 15) c-
16) a
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WIN EGARD
WORKS...
For Us!
In its little more than two years existence,
the Davis Antenna Company of Waldorf,
Maryland has shown phenomenal growth.
Brothers Buddy and Raymond Davis ex-
pect to put up more than 2,500 Winegard
antenna installations in 1977, over half of
them with Winegard's new low noise pre -
amps. Having tested many different manu-
facturer's products in the tough reception
areas surrounding Washington, D. C. the
Davis brothers now use Winegard products
exclusively.

"It seems we get a lot of the reception
problems other people can't solve," Buddy
said, "and we know from experience that
if it is at all possible to get a decent picture,
Winegard equipment will do it. We use a
wide variety of Winegard models in both
the Chromstar and Gold Star antenna and
preamplifier lines."

The Davis Antenna Company also has
branched out into MATV installations and
here again, use Winegard electronic prod-
ucts exclusively. "We have attended sev-
eral Winegard MATV seminars and they
have really helped us in a professional
way," president Buddy Davis said. "We
give a one-year guarantee of satisfaction
to both our MATV and antenna customers
because Winegard products have proven
very reliable. In addition, we don't cut
corners on our installations."

You, too, can enjoy greater success in the
television reception business by going
first-class with Winegard.

Winegard works... for professional in-
stallers all over the country. Let us work
for you. Just call your Winegard distribu-
tor or write to us.

4101,11112Buddy Davis (I.), Raymond Davis (r), Davis Antenna Co. Waldorf, Md.

The Winegard Company  3000 Kirkwood Street  Burlington, Iowa 52601
...for more details circle 136 on Reader Service Card
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Fig. 1-This is the kind of frequency response a
spectrum analyzer will display at 75%, 50% and
10% of maximum power for an amplifier set for
"level."
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Fig. 2-F equency responses displayed at dif-
ferent tone -control settings, to show maximum
range of control.

Professional Audio
Tests & Measurements
Using An LF Spectrum

Analyzer Part Two

The conclusion of our two-part series which
describes how an LF spectrum analyzer can

provide a quick, direct measurement of stereo
amplifier performance (Part 1 appeared in

the January 1977 issue of ET/D)

III One of the more fascinating and
informative features of the spec-
trum analyzer is its ability to dis-
play frequency response. Of spe-
cial importance is the visual dem-
onstration it provides of the func-
tion of the loudness and tone con-
trols.

A spectrum analyzer is well
worth its cost for any servicer deal-
ing with owners of quality stereo

Fig. 3-Display of the effect of loudness control
setting changes on frequency response.

FREQUENCY (LOGI

Fig. 4-Display of responses that show the fre-
quency corrective action of a Dolby "8" encoder.
when operating at different levels.

equipment. In addition to provid-
ing visual demonstration of the
performance of the customer's
equipment, the presence of an
analyzer in your shop lets the cus-
tomer know that you are properly
equipped for quality service.

Frequency Response Measurements
Modern stereo equipment in-

volves more than just one fre-
quency response. The loudness
control, for example, changes fre-
quency response as its setting is
varied. The tone controls also
change the response in a wide va-
riety of ways, according to the set-
tings of the bass and treble knobs,
each of which can be set indepen-
dently, between maximum roll -off
and maximum boost.

With the spectrum analyzer,
you can run response tests for all of
these variations in a matter of sec-
onds. The result is visual, and you
can make a permanent record, if
you wish, with an inexpensive
camera attachment. Of you can
view the change comparatively, by
using a storage oscilloscope.

After establishing output load-
ing and input matching the level,
as described in Part 1 (Jan., 1977,
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A message from RCA Consumer Electronics No. 2 in a series

"About thirteen years ago I called in a manage-
ment consultant that was a turning point for
my business."

"With solid state technology cutting into the
frequency of TV service, you must explore
every avenue of diversification."

"Good employee relations is just as important
as good customer relations. Ignore either, and
you're guaranteed to fail!"

"Emphasis on service
is more than just technology.

It's procedure and organization as weir
"I believe in the exchange of management
and technical ideas. Some of the concepts
that I've picked up at association meetings
and seminars have led Mike and me to take
a hard look at my business."

New Operating Procedures Increased
Profits
Mike Webber is Rucker's General Manager.
Together Mike and C. J. have implemented
new operating procedures with re -emphasis
on service and specialization. Through
these organizational changes, net profit has
more than doubled with less volume. Mike
points out that about 75% of their profit
stems from service and the remainder from
sales.

"Open Door" Policy in Management/
Employee Relations
One major reason for Rucker's success is
the maintenance of good management/
employee relations. Weekly meetings keep
six technicians informed about the com-
pany's business condition and what is ex-
pected of them, and company management,
to maintain profit momentum. A targeted
profit level may make profit sharing possible
in the near future. Mike keeps an open door
policy so technicians can check their per-
formance status or discuss any problem that
may come up.

Tod McAllister and Russel Lack, Rucker's
top "outside men", especially appreciate air
conditioned trucks. "In our area of the
country, it's a must," C. J. states. "We heart-
ily recommend it for consideration by other
dealers."

Diversification and Training
Technicians are encouraged to take full
advantage of all training provided by the six
manufacturers for which Rucker's carries
parts. However, there's one exception
among the six technicians. Due to Rucker's
diversification, Gary Brignac mans one of
the four radio -equipped trucks providing
maintenance for nine Xerox mammography
machines at hospitals and clinics. These
machines aid in the early detection of breast
cancer. Rucker's service contract with
Xerox resulted from the acquisition of Gary

C. J. Rucker, Rucker TV, Fort Worth, Texas 76107.
from a local college. He had been Xerox -
trained and now serves full time on his
assignment.

Another area of diversification involves
the servicing and sales of video playback
units and microwave ovens.

Customer Goodwill Program
The other major factor in Rucker's success
is the dedication of the entire organization
to creating good relationships with both
existing customers and potential clientele.
New residents to Fort Worth receive a post-
card depicting Rucker's, offering a $5.00 dis-
count on their first service call, and
welcoming them to the community. A similar
card is sent to each customer after a service
call, written in longhand for the personal
touch, thanking them for doing business
with Rucker. Purchasers of new products
receive a thank you note emphasizing ser-
vice after the sale.

When making in -home service calls
Rucker technicians leave brightly colored
pot holders imprinted with a sales message.

Service contracts are available with the
purchase of a new set, as well as a credit
payment plan. All bookkeeping is handled
by a full time clerk, and only about 2% of the
credit business has been "bad." Also, on
any major repair, like a new picture tube,
the customer is given a full rebate on a new
set purchase within a 90 -day period it he
decides that the "new set" route would have
been better.

The entire service area is paneled and
tiled, a showplace of functional, attractive
working conditions. In the customer service
area attractive displays and appearance are
all important. Each customer is greeted with
"Welcome to Rucker's ..."

Two -Way Radio System Aids Efficiency
The two-way radio system is a productivity
tool. Each technician radios in when one
service call is completed and Rucker's cus-
tomer service people telephone the next
customer on the list to make sure someone
is home before the truck heads out. This
ensures a steady sequence of service call
completions. Each field tech maintains

work performed" reports showing time in
the home, parts changed, service contract
parts involved, "demand" labor, in -warranty
labor, new set delivery data and additional
information on mileage and call completion.

The shop itself contains a dozen work
benci "islands," with readily -available
scopes and tools, manned by senior tech-
nicians Paul Ashour and Jack Hilton. Small
parts in plastic bags are easy to reach and
store in a specially designed sliding peg-
board cabinet. A perpetual inventory system
reduces parts ordering problems.

Service Manager Jerry Daniel selects small
parts from specially -designed storage unit with
eight sliding peg -board panels. Parts are in
small plastic bags.

Good Service Spells Success
"Giving the best service possible is why
we're here. It's what keeps people coming
back.- That's why C. J. Rucker has been
successful. "It's all a matter of being able
to place yourself on the other side of
the counter . . . how would you want to be
treated?"

cn
Consumer Electronics Division
600 N. Sherman Drive
Indianapolis, IN 46201

Better Service Through Better Communications.
...for more details circle 127 on Reader Service Card
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MITE MODULATION
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CCIF DIFFERENCE INTEAMDOULADON

Fig. 5-A comparison of the two standard forms 13r Intermodulation Distor-
tion (IM) measurement: top line is SMPTE basis for tests. and bottom line is
CCIF test basis.

ET/D), follow the procedure below
for measuring frequency response:

 Set the spectrum analyzer and
audio generator for the sweep
mode, so they will cover 20 Hz to
20 KHz.

 Adjust the input level by
means of the calibrated at-
tenuator, to suit the rated input
used for the test (see Sensitivity
Measurements, later in article).

 If you are checking the loud-
ness control to show the different
contours it produces, you will use
several different output levels,
keeping the input level constant,
changing output level by means of
the loudness control setting.

 Observe, and record on film if
you wish, the responses at differ-
ent settings on the controls you are
testing.

In Fig. 1 you see straight fre-
quency responses recorded at dif-
ferent power levels. EIA standards
recommend that frequency re-
sponse be measured not higher
than 10 dB below the rated power
output, which is approximately
one-third the output voltage for
maximum power. EIA standards
also recommend that response be
measured not lower than 20 dB
above the noise level, to be covered
later in this article.

In Fig. 2, we see frequency re-
sponses recorded at different tone
control settings, illustrating the
range of control that can be
achieved. Remember that when
checking the treble and bass con-
trols, the opposite control (treble
or bass) should be set to "flat". In
fact, it may be advisable to check
for interaction of these controls by

AUDIO
GENERATOR

6k SOURCE

LOW FREQUENCY
ANALYZER

NE TwORK NEM M
01 rnt

AMPLIFIER UNDER TES

MIKING STEP AITEN1,1,1N

0111.6r"
I

ik POT ((IAD
HISIS OH

V

ILAMENT TRANSFORMER

60 F., SCuRCI

Fig. 6--A simple equipment setup for obtaining SMPTE-type data using a
spectrum analyzer. A simple substitution can change this setup for the
CCIF-type test.

trying both of them at maximum
roll -off and at maximum boost.
(This is not shown in Fig. 2).

The effect of various settings of
the loudness control is shown in
Fig. 3. Remember, the initial
set-up for loudness control mea-
surement, the input level is kept
constant. Thus, when you put the
control through various settings
the analyzer will display the dif-
ferent output level responses.
Note that near the top of the con-
trol settings, the response is flat.
Lower down, the response shows
progressively more bass and treble
boost.

In Fig. 4, you see the response
action of a Dolby "B" encoder. Be-
cause the Dolby encoder is a
dynamic device, full measurement
of its capabilities requires much
more sophisticated equipment, in-
cluding real time analyzers. The
different responses shown demon-
strate the frequency compensation
built in for a change of level.

Intermodulation Distortion (IMD)

All of the different "standard"
methods for measuring inter-
modulation distortion (IMD) re-
quire the use of more than just one
audio signal generator. With an
LF spectrum analyzer, however,
you not only eliminate the need for
extra equipment but the analyzer
also provides more information
than any of the other instruments
can individually or collectively
provide.

There are two standardized IMD
tests that can be performed with a
spectrum analyzer. The SMPTE
method, using two tones, was de-

DOWN 12 dB

_ AMMEMOMM
IMMEMMUMME
RIIMMEMMAMM
IMMMEMBIOMMnewommommilimme

Fig. 7-A spectrum analyzer frequency display,
showing relative amplitudes of signal set up for
the SMPTE test.

Fig. 8-A spectrum analyzer display showing
correct signal settings and some responses,
using the CCIF method of test.

Fig. 9-A spectrum analyzer display that shows
indication of SMPTE-type distortion, and its in-
terpretation.
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veloped by the Society of Motion
Picture and Television Engineers,
and the CCIF difference method
was created by the International
Telephone Consultative Commit-
tee. The setup for both tests is as
follows:

 First, you need a mixing net-
work. Fig. 6 shows how this can be
rigged for the SMPTE test, using a
line filament transformer to get
the 60 Hz signal. For the CCIF
test, the output of a second audio
generator will have to be substi-
tuted for the 60 Hz input.

 For the SMPTE test, a 60 Hz
signal and a 6 KHz signal are used
in a voltage ratio of 4:1. This
means that the 6 kHz tone will be
down 12 dB from the 60 Hz tone, as
in Fig. 7. The CCIF Difference
method requires a setup that uses
two equal amplitude input sig-
nals, as shown in Fig. 9.

 Now by tuning the 6 kHz sig-
nal to center screen with the
FREQUENCY control-in other
words, by expanding the fre-
quency base-you can measure
the levels of distortion produced by
the equipment under test. This
distortion appears as sidebands
around the base of the 6 kHz tone
in Fig. 9. These sidebands are
modulation components of 60 and
120 Hz, generated by the 60 Hz
tone. The distortion components
revealed by the CCIF difference
method are shown in Fig. 8.

Note that the highest distortion
component shown in Fig. 9 is 52 dB
below the higher frequency test
signal. Any distortion component
more than 6 db below that will not
contribute significantly to the
overall measured distortion.

A distinct advantage of the LF
spectrum analyzer method is that,
with both methods, the analyzer
shows distortions that regular
"meters" miss. In the case of the
SMPTE measurement, some of the
components seen on the spectrum
display may be due to phase -shift
modulation, rather than simple
amplitude modulation, which was
prevalent in the early motion pic-
ture days when the SMPTE mea-
surement method was devised.
The spectrum analyzer is capable
of measuring both phase -shift and
amplitude modulation, while
standard audio equipment will
miss phase -shift modulation com-
pletely.

In the case of the CCIF Differ -

Replace It
With Triad

And You'll Probably Never
Have To Replace It Again.
The one thing you don't need these days is a "call back."

Because regardless of the reason, your reputation suffers if you have
to fix the same problem twice. It's bad for business.

So don't let "call backs" pick your pocket. Use Triad yokes,
flybacks and other replacement parts to make sure the TV sets you fix
will stay fixed. Triad quality means sound design, sturdy construc-
tion, and long trouble -free life. So eliminate costly "call backs". See
your Triad distributor today for exact replacements.

All Triad TV replacement parts are listed in Sams Photofacts
and Counter Facts. Ask your distributor for your copy of the 1976
Triad Replacement Guide.

TRIAD-UTRAD
Litton Distributor Services
305 North Bnant Street. Huntington. Indiana 46750

...tor more details circle 192 on Reader Service Card
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Test
Frequencies
(all in Hz)

2nd Harmonic
Group

Difference Harmonic Sum

3rd Harmonic
Group

Difference Harmonic Sum

4th Harmonic 5th Harmonic
Group Group

Difference Harmonic Sum Difference Harmonic Sum
2000 100 4000 4100 1900 6000 6100 200 8000 8100 1800 10000 10100
2100 4200 2200 6300 6200 3900 8400 8200 2300 10500 10200

4300 8300 5900 10300
6400 10400

Fig. 10-Table of distortion products due to different forms of distortion curvature, when input frequencies are 2.000 and 2.100 Hz. (All figures shown are
Hz. (Courtesy TAB Books)

Test
Frequencies
(all in Hz)

2nd Harmonic
Group

Difference Harmonic Sum

3rd Harmonic
Group

Difference Harmonic Sum

4th Harmonic
Group

Difference Harmonic Sum

5th Harmonic
Group

Difference Harmonic Sum
2000 1900 4000 5900 1.0.4 6000 7900 2100 8000 9900 1800 10000 11900
3900 7800 5800 11700 9800 3800 15600 11800 4100 19500 13800

9700 13700 7700 15700
13600 17600

2000 50 4000 4050 1950 6000 6050 14.0 8000 8050 1900 10000 10050
2050 4100 2100 8850 6100 3950 8200 8100 2150 10250 10100

4150 8150 5950 12850
6200 10200

2000 950 4000 4950 1050 6000 6950 1900 8000 8950 1Q() 10000 10950
2950 5900 3900 8850 7900 3050 11800 9900 4850 14750 11900

6850 10850 5050 12850
9800 13800

Fig. 11-A table of distortion products. with test frequencies adjusted so that a specific distortion product will appear at 100 Hz. All figures shown are Hz
(Courtesy. TAB Books)

Fig. 12-A Transient Intermodulation Distortion
(TIM) display on a spectrum analyzer using dual
trace with a regular time base. adjusted for
steady waveform.

ence method, standard measuring
equipment will find only the dis-
tortion product identified by the
line "C" in Fig. 5. The spectrum
analyzer, on the other hand, will
find other distortion products such
as DI and D2. Any of these addi-
tional distortion products can pro-
duce what the listener would de-
scribe as "dirty highs".

Any two test frequencies can be
used to identify distortion prod-

ucts, as long as the sum and differ-
ence of the frequencies and their
harmonics remain within the
audio frequency range of 20 Hz to
20,000 Hz.

The distortion products that
could be produced by different
forms of distortion curvature at
input frequencies of 2,000 and
2,100 Hz are shown on the chart in
Fig. 10. A table of distortion prod-
ucts produced when test frequen-
cies are adjusted so that a specific
distortion product will appear at
100 Hz is shown in Fig. 11.

Transient Intermodulation Distortion
(TIM)

The test for Transient Inter-

modulation Distortion (TIM) is a
search for kinds of distortion, not
revealed in previous tests, that
occur in music. It is a limited test
involving terms not yet stan-
dardized.

The TIM test uses a low fre-
quency square wave at 500 Hz, for
example, with a higher frequency
sine wave at 6000 Hz, for example.
Fig. 12 shows the test waveform

6 kHz

ODD HARMONICS
SUPPRESSED

11

111

11:11111111,111111,11

111111111111111i111111.1111,

Fig. 13-A spectrum analyzer display of the
waveform seen at the top of the TIM display
shown in Fig. 12.

ODD HARMONICS
RISE

,r

Fig. 14-A spectrum analyzer display of the dis-
torted waveform seen at the bottom of the TIM
display shown in Fig. 12.
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sensitivity.

SENSITIVITY FOR /014/OUTPUT

LEFT RIGHT (TYPICAL)
OVERLOAD

I

PHONO HI

PHONO LO

A dSopw" 7 /34,,/ .27mk

.311,0,1/ ,3fmv ,Ii.v.
AUX 1 43 oft/ if INV 3.4 v
AUX 2 4.2.Aiv 40 NV 3.4V
MONITOR /Di -Aft, /03* V I./ V
TUNER 61,..i/ 4/ my 3.4 V

TAPE
HEAD

.._

. 4/M1/ .///N 4/ 20-5-mv

Fig. 19-A chart showing a typical tabulation of
input sensitivity results.

5k 101 20k

REFERtNCE

4

Fig. 21-A spectrum analyzer
crosstalk measurement.

display o

Fig. 15-A dual trace displayed when noise is
used as an input to the spectrum display, with the
sync selector switch at the 'line' position.

Fig. 16-In the Signal To Noise Ratio measure-
ment, the voltage offset of the spectrum analyzer
is adjusted until the dark area between the two
traces shown in Fig. 15 just disappears.

AUDIO
GENE RATO

o1

AMPLIFIER UNDER TEST

OH

LOAD
RESISTOR

LOW FREOUENCY
ANALYZER

O
O
O

OUT

0
DPOT SWITCH

IMMISMOMMI
Issssstasrass

1111111111111111111111
mmommemme

Fig. 17-In the last step of the Signal To Noise
Ratio measurement, using the spectrum
analyzer, the noise inputs are disconnected, two
separated lines appear, and the separation be-
tween the lines is measured in volts. This mea-
surement is the VN.

AUDIO
ENERATO

OL

STEREO AMPLIFIER
UNDER TEST

O

LOAD

RS

Q

LOW FREQUENCY
ANALYZER

O
O
O

LOAD MATCHING
COMBINATION

0
O

Fig. 20-A spectrum analyzer sok; for measuring crosstalk in a stereo
Fig. 18-This Is the spectrum analyzer setup for measuring amplifier system. For quadrophonic systems, all channels, except for the one being

measured, should be driven at rated power output.

(upper trace), as well as a distorted
output (lower trace), produced
during this type of test.

The frequencies of the two sig-
nal generators should be set so
that the trace in the time domain
(as in Fig. 12) is steady. This way,
the upper frequency will be an
exact multiple of the lower fre-
quency. Once this is set, you can
switch to the spectrum analyzer
mode, and check the effect for dis-
tortion.

Fig. 13 shows the frequency
spectrum for the test input. Fig. 14
shows the change produced in the
spectral display by TIM distortion
in the amplifier.

Signal To Noise Ratio

The measurement of the ratio of
the rated output of an amplifier to
noise is called the Signal to Noise
Ratio (S/N). The main difficulty
with the procedure is getting a
precise measurement of the noise
level, or voltage. When displayed
in the time domain, noise looks
like "dancing grass" on the oscil-
loscope screen.

To be able to accurately mea-
sure this "dancing grass", a dual
trace time base is needed, and the
amplifier noise must be applied to
both inputs of the scope, on the
same range setting. Remember
that the amplifier input must also
be correctly terminated and
shielded for this measurement. By
setting the sync selector switch at
the 'line' position, the jumping,
which is caused by hum, will
stop-and the traces will exhibit a
jiggling action, as in Fig. 15.

Now, by using the position con-
trols for the separate traces, you'll
be able to bring the traces to-
gether, until the dark space be-
tween them just disappears (Fig.
16). Now switch each input to
ground, leaving a pair of lines
spaced apart, as in Fig. 17. The
calibration of the scope, on the
ranges to which the inputs are set,
will indicate the noise voltage, or
level.

With the noise level established,
the signal to noise ratio can be cal-
culated by combining this infor-

continued on page 52
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Understanding and
Servicing IC-Equpped
AGC systems By Paul Shth

The function hasn't changed-but components
and troubleshooting techniques for the new
IC -equipped AGC systems are different. Here are
descriptions of several IC AGCs and how they
can be serviced.

VIDEO

IF I I.F.
AMP I

I

23 V.

RE AGC
TO

TUBER

KY
AGC
ALA!

14

TI

IF
AMP 2

IC 201

AGC

GATE

6 1 P 217

5

AOC DELAY

0207
AGC 4.2314.

INV.

-26 V

C 209
IF AGC

TEST PT

44- 423 V
IF AGC

VIDEO IN

KEYING
PULSE

Fig. 1-A simplified diagram of GE's IC201.

 Because of changes in
atmospheric conditions
affecting radio wave
propagation, television
signal strength tends to
vary at the receiving an-
tenna. In fact, signal
strength may also vary
from channel to channel.
To compensate for these
variations in signal
strengths, television en-
gineers developed the
Automatic Gain Control
circuit (AGC).

Though revolutionary
changes have occurred in
television circuitry in re-
cent years, the basic
function of the AGC cir-
cuit remains the same.
That function is to au-
tomatically increase the

receiver gain when the
signal strength de-
creases, and to decrease
the receiver gain when
the signal strength in-
creases. And, although
AGC function hasn't
changed, the components
that perform the function
have changed-from the
days of tubes to solid-
state discrete AGC sys-
tems to today's IC AGC.

A previous issue of
ET/D, in December,
1976, covered the fun-
damental principals of
operation of keyed and
non -keyed discrete AGC
systems. The article was
titled "Discrete AGC In
Solid -State Color TV".
This month's article is

devoted to the newer IC
AGC system.

IC -Equipped AGC Systems

Since 1972, major
manufacturers have
been using integrated
circuits (ICs) in many
sections of the TV re-
ceiver, including the
AGC section. Both keyed
and non -keyed IC AGC
systems are in use pres-
ently. For examples, the
RCA CA3068, GE IC201,
and Zenith IC401 are
keyed types, and Quasar
IC301 (AN331) and Sony
CX-100B are non -keyed
types.

The GE IC 201

General Electric, in

the video -IF panel on the
MC -2 chassis, uses one
discrete transistor AGC
DC amplifier and part of
one IC (IC201) to perform
the AGC function.

As a keyed AGC sys-
tem, GE IC201 (Fig. 1)
requires a horizontal
keying pulse on its pin 5
in addition to a sample of
video signal supplied to
pin 6. The variable DC
voltage developed by the
AGC gate is amplified by
the IF AGC amplifier in-
side the IC and then fil-
tered by an external ca-
pacitor C209. The de-
rived IF AGC voltage is
coupled to the first IF
amplifier inside the IC to
control the IF gain. This
IF AGC voltage is also
coupled to the RF AGC
relay stage, and a posi-
tive RF relayed AGC
voltage is developed at
pin 12. After voltage in-
version by an NPN dis-
crete AGC inverter, a
negative RF relayed
AGC voltage is available
for controlling the RF
gain in the tuner.

The RCA CA 3068

Without any noise
immunity system, noise
in the video circuit can
develop a false AGC
voltage which would
produce "wash -out",
"blank raster" and/or a
momentary "loss of
sync". RCA CA3068, an
IC for the video-AGC-
sound sub -system, is de-
signed with a noise -

immunity circuit which
mainly consists of noise
peak detector Q26 and
noise clamp Q15 (Fig. 2,
colored portion). Video
output from the emitter
of Q25 (pin 19) is coupled
internally to the keyed
AGC amplifier Q13 and
the noise detector Q26.
The voltage developed
across C4 is proportional
to the strength of noise
pulses. During the period
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FORD.YOUR FIRST CHOICE
IN PARCEL VANS.

14 -ft. body
is largest of any parcel
delivery van. 8 ft. wide,
6'2" headroom. Ford also
offers 12 -ft. body.

Power choice
includes 300 Six standard,
351 and 460 V -8's optional.

40% more cube
than Ford's largest previous -
design body to take on
bigger jobs.

2,200 lbs. more
weight rating than older
Fords. GVW's now go to
10,50C lbs.

Wide doors
and forward axle localion
make it easy to step irto
the roomy cab interior.

Separate frame
provides strong support for
the longer body. No other
parcel van is built this way.

Dual rear tires
can take heavy weight,
keep load floor low.

Ford Parcel Delivery Vans not
only take on big jobs, they make
the driver's job easy.

The engine's forward out of the
way. There's more room to get in,
more room to drive in. You can
step right across the cab or into
the load area. Power front discs
are standard, Cruise-O-Matic
Drive available. See what's new in
vans; see your local Ford Dealer.

93 out of 100 of all Ford trucks
registered over the last 12 years

are still on the job.

FORD
ECONOLINE

VANS
FORD DIVISION CaTgYD

...tor more details circle 116 on Reader Service Card
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Fig. 2-A schematic of the RCA CA3068 video-AGC-sound subsystem.
(Courtesy RCA Semiconductor)

RCA helps you do
it all faster and
more profitably.
RCA knows what you need for fast efficient service.
Your RCA Distributor can quickly solve your
stocking and ordering problems because he repre-
sents RCA's Distributor and Special Products
Division - one of the industry's largest single
sources for your electronic servicing needs.
You name it - we'll supply it. Receiving tubes; color
and black -and -white picture tubes; SK replacement
semiconductors; exact replacement parts; antenna
hardware; outdoor and indoor antennas; antenna
rotators; industrial tubes; test jigs; reception and
servicing aids ... and the list goes on.

And that's not all. The size and scope of RCA's
activities in electronics means you can get the latest,
most advanced products. Backed with extensive
promotional support; advertising programs; handy
directories, catalogs and cross-reference library.

Get the full story from your RCA Distributor. Or write
RCA Distributor and Special Products Division,
2000 Clements Bridge Road, Deptford. N.J. 08096.
Attn: Sales Promotion Services.

RimDistributor and
Special Products Division
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of high noise input, the
voltage across C4 is high
enough to turn on Q15,
which then clamps the
keying pulse from the
flyback to ground. Thus,
the noise pulse can not
turn on the AGC amplifi-
ers Q13 and Q14, and
there will be no false
AGC voltage build-up.

Without a noise pulse
in the video signal, the
flyback keying pulse is
allowed to arrive at the
collector of Q13. At the
same time, the horizon-
tal sync pulse of the com-
posite signal also arrives
at the base of Q13. Under
this condition, Q13 con-
ducts, which then turns

Fig. 3-A simplified diagram of Quasar's IC 301.

on the AGC output tran-
sistor Q14. The conduc-
tion of Q14 discharges an
external 10 mfd capaci-
tor, and the integrating
action of the capacitor
produces the IF AGC
voltage.

The IF AGC voltage
available at pin 4 is
routed externally

Fig. 4-A simplified diagram of Zenith's IC 401.

through the secondary of
the IF take -off trans-
former to the IF input at
pin 6 for controlling the
IF gain.

The output from the
keyed AGC amplifier
Q13 is also coupled to an
RF delay stage (Q21 and
Q5) inside the IC. The
conduction of Q5 pro-

Hi-Lite
Color TV
Picture Tube

H-15VAETC01 MATRI
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represents a given signal
level, the AGC peak de-
tector develops an AGC.
voltage. After amplifica-
tion in the AGC stage,
the IF AGC voltage ap-
pearing at pin 6 is fil-
tered and coupled to the

duces a negative -going
RF delay AGC voltage at
pin 7.

Quasar's 1C301

Figure 3 illustrates
IC301 which performs as
a video -sync -noise

- I F OUTPUT
- TO CHASSIS

immunity -non -keyed
AGC sub -system in
Quasar's TS -951 chassis.
The AGC stage receives
the video signal from the
first video amplifier in-
side the IC. By sensing
sync amplitude which

23VOC U4

PART OF VARACTOR
TUNER CONTROL
CENTER

Fig.5-A schematic diagram of the keyed AGC system used in Zenith's chassis 25GC50.

ADJUSTING CONTRAST
A RF DELAY CONTROL
FAILS TO CLEAR UP
THE PROBLEM

START

MEASURE VOLTAGE AT
T P E ON THE SYNC
AOC MODULE.
IS IT 6.5 TO 7.5 VOLTS
WITH A STRONG
SIGNAL,

AGC TROUBLE SYMPTOMS
SNOWY. WEAK. DISTORTED OR OVERLOADED VIDEO

NO

YES

SCOPE T P E
IS IT A CLEAN
STRAIGHT LINE,

NO

YES

MEASURE RF FET AGC
VOLTAGE.
IS IT BETWEEN 5 6
9V. WITH A STRONG
SIGNAL?

NO

CHECK CAPACITORS
C 4068 C 405

YES

CHECK RF TAGE IN
VHF TUNER
IF NO RESULT. SIGNAL
TRACE IF STAGES

DISCONNECT
ANTENNA OR SWITCH
TO AN UNUSED
CHANNEL
IS RF AOC 12V OR
MORE,

YES

REPLACE IC 401 OR
SYNC AGC MODULE

IS 23VDC SUPPLY TO
IC 401 PRESENT,

NO

YES

IS HORIZONTAL
KEYING PULSE OF 8V
P P IN AMPLITUDE
PRESENT A U6 TO
PIN 16 OF IC 401,

NO

CHECK 23VDC
SUPPLY LINE

YES

IS VIDEO SYNC PULSE
OF 3V P - P IN
AMPLITUDE PRESENT
AT U14 TO PIN 8 OF
IC 401,

NO

CHECK PULSE
FEED LINE &
WINDING ON
H.O.T.

YES

IS VIDEO S NC PULSE
OF 5V P OR MORE
IN AMPLITUDE PRESENT
AT PIN 5 OF IC 4017

NO

SIGNAL TRACE
IF MODULE

YES

CHECK WIRING FROM
T.P.E. TO IF
MODULE.
IF NO DEFECT,
REPLACE SYNC AGC
MODULE

IS 23VDC SUPPLY TO
TUNER PRESENT?

YES

CHECK RF AGC FILTER
COMPONENTS IN
VARACTOR TUNER
CONTROL CENTER.
IF NO RESULT.
REPLACE IC 401 OR
SYNC ACC MODULE

Fig. 8-Troubleshooting chart for the keyed AGC circuit shown in Fig. 5.

NO

REPLACE IC 401
OR SYNC AGC
MODULE

CHECK 23VDC
SUPPLY LINE

first and second IF ampli-
fier stages. This same
voltage at pin 6 is applied
to a delay stage within
the IC, and the resulting
delay RF AGC voltage at
pin 4 is then coupled to
the tuner.

IC 301 has a built-in
cancellation stage. Any
noise present with the
video signal that exceeds
sync level turns on the
noise gate, and the in-
verted noise pulse output
from the gate is coupled
to the AGC and sync
stages to cancel out the
noise pulse. The net ef-
fect of this noise cancel-
lation system is that the
noise pulse can not build
up any false AGC voltage
in AGC system and, thus,
produce momentary
"wash -out" or "blank
raster."

Zenith's 1C401

Many Zenith color re-
ceivers use IC401, as
shown in Fig. 4. It is a
rather unique and
sophisticated sync/AGC
system which incorpo-
rates some 60 transistors
and two zener diodes to
provide forward IF AGC,
both forward and reverse
RF delay AGC, and ver-

Fig. 6-The waveform produced
when an open AGC filter capacitor
causes pulses at the horizontal rate
to appear on the AGC bus line.

Fig. 7-Line flashing and picture
shading effect on TV picture tube
caused by spurious pulses on the
AGC bus line.
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tical and horizontal sync
outputs.

The heart of this
sync/AGC system is an
AGC comparator which
produces the initial AGC
voltage by comparing the
input sync tip level with
a reference voltage gen-
erated internally by a
pair of Zener diodes and
associated circuitry. As a
result of this internal
reference system, the
need for an external IF
AGC level control is
eliminated.

Two other unique fea-
tures of the system are an
"AND" gate and a noise
gate, which eliminate or
reduce noise -and hori-
zontal sync -related AGC
problems. When a noise
pulse is present, the
noise gate disables the
comparator, holding the
AGC voltage at the level
produced by the ampli-
tude of the last sync tip
level. When the horizon-
tal sync pulse does not
coincide with the flyback
pulse, the "AND" gate is
opened, stopping the
normal function of the
comparator. The AGC
voltage under this condi-
tion is held at the level
established just before
the horizontal flyback
pulse dropped out of sync.
This arrangement pre-
vents AGC "lockout" or
"hand -up" problems, to
which conventional AGC
systems are not immune.

The AGC voltage gen-
erated by the comparator
is then amplified, de-
layed, or inverted before
becoming available at
the pin terminals. A
simplified schematic of
Zenith's AGC system in
which IC401 is used, is
shown in Fig. 5.

Troubleshooting IC -
Equipped AGC Systems

Troubles developed in
the IC -equipped AGC
system exhibit the same
symptoms as troubles
developed in a discrete
AGC system. The most

common symptoms are:
picture bending or over-
loading caused by no or
low AGC voltage; faded
or no picture caused by
excessive AGC voltage;
and picture flashing or
shading caused by spuri-
ous AC signals appear-
ing on the AGC bus line
(see Figs. 6 and 7).

Operation Check

The preliminary step
in troubleshooting an
expected AGC defect is to
perform the operation
check. Look for the
change in the quality of
the picture as the IF or
RF AGC control is ro-
tated. The picture should
be snowy or washed-out
at one end of the control
rotation and bended or
overloaded at the other
end of the rotation. In
addition, the DC voltages
at the tuner AGC input
and the IF AGC test
points should vary when
any of the controls is
turned or when the an-
tenna is connected to or
removed from the re-
ceiver. The rotation of
the noise gate control, if
one is provided, should
also produce DC voltage
variations in the AGC
system. The change in
the AGC voltage can also
be observed by switching
to another channel or to
between channels.

Localizing and Isolating the
Trouble

If little or no change in
picture quality or DC
voltages is noticed dur-
ing the operation check,
or if the change is erratic
or abrupt, a defective
AGC system is indicated.

The procedures used in
troubleshooting IC AGC
systems are similar to
those used for discrete
AGC circuitry. However,
certain unique charac-
teristics of the IC from
the servicing viewpoint
must be recognized.
First, inaccessibility for

continued on page 51

Quality, Convenience,
Capability And

Price Make HP's
Low -Cost DMM's

The Right Decision.
$225*-The HP 3476A-31/2 Digits- Autoranging. aut
tratic polarity and automatic zero. $225* for the "A" ver-
sion with AC line opeeation or $275* for the portable "B"
version with batteries and recharging circuit.

$375*-The HP 970A-31/2 Digits-Handheld. auto -
ranging, automatic polarity and zero. Readout can be in-
verted with a flick of your thumb for easy reading in any
pos- t ion .

$400*-The HP 34354-31/2 Digits-Autoranging or
manual operation anc wide -range operation, plus built-in
batteries and techargilg circuits Option 001 gives you line
operation only for $33:'*.

S300*-The HP 3465B-4% Digits-IAV sensitivity
gives you performance you'd normally expect from 51/2 -
digit's. kully portable with Nickel -Cadmium batteries and
recharging circuit. Dry -cell operation and rack -mount are
available in the 3465A for as low as $425*.

Confidence in low-cost DMM's comes from knowing
you've made the right decision. HP's quality and service let
you rest assured. Contact your :oval HP field sales engineer
or write today for more information. -nomeaw U S A pnce only

HP DMM's... the right decision.

5 152

HEWLETT ihit PACKARD

1507 Noe 4(') Rawl. Palo Alto. Czoilornia 94304

For assolancip cal: Waslingron (301) 948-5370. Chow (312)
255-11400. Mesita (41115) 064500, Loa Angeres (213) 577-12512

I

...fcr more details ci'cle 118 on Reader Service Card
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TV OEM Replacement Parts
Source Directory
An alphabetical, geographical listing of the major
TV set manufacturers headquarters and all of their
authorized OEM replacement parts distributors

Mau u facturer
ADMIRAL-

Division of Rockwell Interna-
tional

Director of Marketing, Parts &
Accessories

1701 East Woodfield Road
Schaumburg, Illinois 60196
(312) 884-2891

Factory Depots (Alphabetically by
state)

Los Angeles Sales & Service
P.O. Box 20292 - Terminal Annex
Los Angeles, California (90054)
(213) 685-9360

Los Angeles Sales & Service
6565 E. Washington Blvd.
Los Angeles, California (90040)
(213) 685-9360

San Francisco Sales & Service
280 Valley Drive
Brisbane, California (94005)
(415) 467-0200

Denver Division
400 Quivas
Denver, Colorado (80204)
(303) 893-1313

Miami Sales & Service
P.O. Box 693650
50 N.E. 181st St.
Miami, Florida (33169) (305) 652-3591

Chicago Sales Office
5530 N. Milton Parkway
Rosemount, Illinois (60018)
(312) 625-0530

Boston Division
27 Dartmouth Street
Westwood, Mass. (02090) (617) 329-

3560

Detroit Sales & Service
11111 Lappin Avenue
Detroit, Mich. (48234) (313) 371-8300

St. Louis Sales & Service
4807 N. Lindberg Road
Bridgeton, Mo. (63042) (314) 731-4250

Metro Division
200 Murray Hill Parkway

East Rutherford, N.J. (07073)
(201) 933-9000

Buffalo Sales & Service
475 Ludwig Avenue
Cheektowaga, N.Y. (142251
(716) 897-0503

Oklahoma Sales Office
700 N. Pennsylvania
Oklahoma City, Okla. (73107)
(405) 235-6317

Philadelphia Sales Office
One Fairway Plaza - Suite 315
Huntingdon Valley, Pa. (19006)
(215) 947-2400

Pittsburgh Sales & Service
Royal Drive & Graham St.
McKees Rocks, Pa. (15136)
(412) 771-4104

San Antonio Sales & Service
1905 Shipman
San Antonio, Tx. (78219)
(512) 224-4201

Independent Product & Parts Dis-
tributors

Chas. S. Martin Dist. Co.
P.O. Box 2041
621 N. 31st Street
Birmingham, Alabama (35201)
(205) 328-9154

Cunningham Dist. Co., Inc.
4525 N. 43rd Ave.
Phoenix, Arizona (85031)
(602) 931-3738

Cunningham Dist. Co., Inc.
555 East 18th St.
Tucson, Arizona (85701)
(602) 882-9934

Orgill Bros. Ark. Co.
6200 Sears Drive
Little Rock, Arkansas (72209)
(501) 562-6534

Horne -Wilson, Inc.
745 W. Forsyth Street
Jacksonville, Florida (32201)
(904) 356-1391

The Lewis Bear Co., Inc.

4150 W. Blount St.
Pensacola Florida (32502)
(904) 438-9651

Chas. S. Martin Distr. Co.
1000 Marietta St., N.W.
Atlanta, Georgia (30318)
(404) 876-3392

Admor Distributors Corp.
825 Kapiolani Blvd.
Honolulu, Hawaii (96813)
(808) 521-4961

Appliance Distributors, Inc.
8320 N. University
Peoria, Illinois (61614)
(309) 692-2430

Capital Appliance Dist.
3333 N. Franklin Road
Indianapolis, Indiana (46226)
(317) 898-2320

Hennigh's, Inc.
233 S. St. Francis
Wichita, Kansas (67201)
(316) 267-3273

S & T Industries, Inc.
1531 W. Main St.
Louisville, Kentucky (40201)
(502) 584-5311

Solar Distributors, Inc.
14 Bates Street
Lewiston, Maine (04240)
(207) 784-0171

Legum Distributing Co.
7247 National Drive
Baltimore, Maryland (21240)
(301) 796-5500

Independent Distributors, Inc.
20 Market Street
Grand Rapids, Mich. (49502)
(616) 459-8243

J.H. Dockendorf Co.
5333 Cedar Lake Road
Minneapolis, Minn. (55416)
(612) 545-0223

Orgill Bros. Hdwe. Co.
301 W. Pearl St.
Jackson, Miss. (39201)
(601) 353-3879

T & K Distributing Co., Inc.
301 S. Market St.
Springfield, Missouri (65804)
(417) 862-1989

Treasure State Gas & Electric Co.
1025 S. Montana St.
Butte, Montana (59701)
(406) 723-3269

Cunningham Distributing, Inc.
615 Haines, N.W.
Albuquerque, New Mexico (87107)
(505) 247-8838
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M.P. Myers Co.
130 Bridge St.
Plattsburgh, N.Y. (12901)
(518) 563-2400

Joe L. Pleasants, Inc.
2115 Freedom Drive
Charlotte, No. Carolina
(28208) (704) 372-8100

Stover Distributing Corp.
3911 Beryl Drive
Raleigh, No. Carolina
(27606) (919) 834-6476

The Bimel-Walroth Co.
1265 Gest Street
Cincinnati, Ohio (45203)
(513) 721-8455

Dorrance Supply Co.
1140-44 Hubbard Road
Youngstown, Ohio (44505)
(216) 746-6533

Arrow Appl. & Elect. Dist.
936 Rutter Ave.
Kingston, Pennsylvania
(18704) (717) 287-2188

L. Strasburger & Sons
711 Bluff Road
Columbia, So. Carolina
(29202) (803) 771-0390

T & T Distributors
1004 Forest Ave.
Knoxville, Tenn. (37901)
(615) 522-4171

Orgill Bros. & Co.
32 W. Calhoun
Memphis, Tenn. (38103)
(901) 948-3381

T & T Distributors
2900 Charlotte Ave.
Nashville, Tenn. (37204)
(615) 383-2828

Price Supply Co.
400 N.E. 2nd St.
Amarillo, Texas (79107)
(806) 372-6738

T. & W. Distributors, Inc.
9119 John W. Carpenter
Freeway, Dallas, Texas
(75247) (214) 637-3160

Cunningham Distributing,
Inc. 2015 Mills Street
El Paso, Texas (79901)
(915) 533-6993

Strevell-Patterson Co.
1401 S. 700 West
Salt Lake City, Utah
(84104) (801) 973-2323

Vermont Appliance Co.
44 Lakeside Avenue

Burlington, Vermont (05401)
(802) 864-9831

Dixie Appliance Co.
4215 Carolina Ave.
Richmond, Virginia (23222)
(804) 321-3424

Dixie Appliance Co.
2203 Shenandoah
Valley, N.E.
Roanoke, Virginia (24012)
(703) 366-8806

Dixie Appliance Co.
232 Bluefield Ave.
Bluefield, West
Virginia (24701)
(304) 327-7191

Ohio Valley Dist. Inc.
3301 Chapline St.
Wheeling, West Virginia
(26003) (304) 232-4450

Western Appliance Dist.
520 S. Front St.
Seattle, Wash. (98108)
(206) 767-4135

Merco Distributing Corp.
500 West Douglas Ave.
Milwaukee, Wis. (53218)
(414) 462-6100

Manufacturer
AIWA-
U.S. Sales and Dist.
Meriton Electronics, Inc.
Moonachie, N.J.

Manufacturer
GENERAL ELECTRIC
COMPANY-
Manager, Parts Dept.
National Headquarters
College Boulevard
Portsmouth,
Virginia 23706

Factory Replacement
Parts Centers

(Alphabetically by state)

General Electric Co.
Replacement Pts. Center
2175 Kruse Drive
San Jose, Ca. 95131
(408) 262-3190

General Electric Co.
Replacement Pts. Center
5390 E. 39th Ave.
Denver, Colo. 80207
(303) 320-3321

General Electric Company
Replacement Parts Center
Windsor Industrial Park
15 Thompson Road
East Windsor, Ct. 06088
(203) 623-8281

The GE
PRO*Award
Program...
an award-
winning

opportunity.

You'll find a colored GE monogram in nearly
every GE Replacement Semiconductor pack-
age. Just collect, peel and stick 'em on your
order form to win your choice of over 150

awards.
See your Authorized GE Distributor today

to get your PRO* Award Program folder
containing a gift catalog and order forms...

and score 85 free points. Ask
him for your new GE Replace-
ment Semiconductor Guide. It's
worth 50 more free points. That's
135 free points toward your first
award.

Choose from the latest fashions by Man-
hattan, Bostonian and
Michaels/Stern;
awards for the sports-
man, the student and
a great selection for
the ladies, too. Even
the new Solar -
Powered calculator.

Don't miss this op-
portunity to earn free awards while getting the
finest value and quality in Replacement Semi-
conductors. The PRO* Line by GE. Stick with
the PRO's and WIN!

 Premium Reward Offer

TUBE PRODUCTS DEPARTMENT
OWENSBORO, KENTUCKY 42301

GENERAL ELECTRIC
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General Electric Company
Replacement Parts Center
P.O. Box 50117
Atlanta, Georgia 30302
(404) 351-0220

General Electric Company
Replacement Parts Center
6735 South Harlem
Chicago, Illinois 60638
(312) 496-6298

General Electric Company
Replacement Parts Center
3333 Pennsy Drive
Landover, Maryland 20785
(301) 772-6444

General Electric Company
Replacement Parts Center
1235 Saline St.
North Kansas City, Mo. 64116
(913) 371-6600

General Electric Company
Replacement Parts Center
P.O. Box 2308
Zanesville, Ohio 43701
(614) 826-7614

General Electric Company
Replacement Parts Center
1420 Upfield Drive
P.O. Box 5001
Carrollton, Texas 75006
(214) 245-7591

General Electric Company
Replacement Parts Center
401 Tukwila Parkway
Seattle, Washington 98188
(206) 575-2700

Manufacturer
MAGNAVOX-

Magnavox Consumer
Electronics Company
Director of Service
Fort Wayne, Indiana 46804

Factory Parts Centers (All telephone
numbers marked with asterisk (*) are
toll -free lines. Customers in Maine
should telephone Collect - (201) 935-
1212)

Atlanta Center
The Magnavox Company
1898 Leland Drive
Marietta, Georgia 30062
*800-241-3266

Chicago Center
The Magnavox Company
7500 Frontage Road
Skokie, Illinois 60076
* 800-942-9633 (Illinois only)
* 800-323-7566 (All others)

Cleveland Center

The Magnavox Company
24094 Detroit Road
Westlake, Ohio 44145
*800-321-2594 (Other than Ohio)
*800-362-2935 (Ohio only)

Los Angeles Center
The Magnavox Company
2649 Maricopa Street
Torrance, California 90503
*800421-1221 (Other than
California)
*800-262-1317 (California only)

New York Center
The Magnavox Company
159 East Union Avenue
East Rutherford,' N.J. 07073
*800-631-4134 (Other than New Jer-

sey)
*800-562-3797 (New Jersey only)

Manufacturer
MGA-

U.S. Sales & Distribution,
Products & Parts
Melco Sales
3030 E. Victoria
Compton, CA 90221
Phone: 800-421-1132 (toll free

number)
(213) 537-7132 (call collect)

Manufacturer
PANASONIC-

National Headquarters,
Consumer Parts Division
General Manager, Service
Group
50 Meadowland Parkway
Secaucus, New Jersey 07094
(201) 348-7510

Regional Parts Depots
Northeast

Panasonic Parts Depot
50 Meadowland Parkway
Secaucus, New Jersey 07094
(201) 348-7500

Midwest

Panasonic Parts Depot
3201 Tollview Drive
Rolling Meadows, Illinois 60008
(312) 394-8012

South Central

Panasonic Parts Depot
2945 Congressman Lane
Dallas, Texas 75220
(214) 350-2436

West

Panasonic Parts Depot
2121 Yates Avenue
City of Commerce, California 90040

(213) 723-6271

Southeast

Panasonic Parts Depot
2 Meca Way
Duluth, Georgia 30136
(404) 448-2456

Authorized Parts Distributors (Al-
phabetically by states)

Westside Electronic Supply
632 Tuscaloosa Avenue
Birmingham, Alabama
(205)780-8380

Electronic Parts Company
4021 N. 31st Ave.
Phoenix, Arizona
(602) 277-7281

Andrews Electronics
1500 W. Burbank Blvd.
Burbank, California
(213) 845-3536

Audio Parts Company
1601 So. Orange Drive
Los Angeles, California
(213) 933-2141

Radio Equipment Distributors
972 No. Vermont Ave.
Los Angeles, California
(213) 664-1948

Cass Electronics
801 7th Avenue
Oakland, California
(415) 834-4225

Hurley Electronics, Inc.
318 15th Street
San Diego, California
(714) 235-6245

Chuck Hurley Electronics
1391 N. 10th St.
San Jose, California
(408) 295-6818

Hurley Electronics, Inc.
2101 No. Fairview
Santa Ana, California
(714) 638-7220

Sceli Electronics
78 Maple Avenue
Hartford, Conn.
(203) 249-8415

Denver Walker Electronics
299 Bryant St.
Denver, Colorado
(303) 935-2401

Walker Electronics
1528 8th Ave.
Greeley, Colorado
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(303) 353-3241

Pueblo Walker Electronics
400 S. Union
Pueblo, Colorado
(303) 542-1924

Herman Electronics
1365 N.W. 23rd St.
Miami, Florida
(305) 634-6591

Electronics Supply Co.
1068 Arlington Ave. S.W. 230
Atlanta, Georgia
(404) 753-6127

B -B & W. Inc.
2137 S. Euclid Ave.
Berwyn, Illinois
(312) 749-1710

Howard Electronics Sales, Inc.
4573 S. Archer Ave.
Chicago, Illinois
(312) 254-1777

Joseph Electronics
8830 N. Milwaukee
Niles, Illinois
(312) 297-4200

York Radio & Television Corp.
650 North Broadway
Decatur, Illinois
(217) 423-3484

Associated Distributors, Inc.
8399 Zionville Road
Indianapolis, Indiana
(317) 299-8000

Union Supply Company, Inc.
231 South Third St.
Burlington, Iowa
(319) 754-5745

Holub Distributing Co.
217 East 10th St.
Newport, Kentucky
(606) 431-4211

Shuler Supply Co.
2504 Tulane Ave.
New Orleans, La.
(504) 822-2251

Northern Electronics, Inc.
93 Ocean Street
Portland, Maine
(207) 767-3247

Essex Electronics Co.
705 S. Marlyn Ave.
Baltimore, Maryland
(301) 686-8080

Fairway of Maryland, Inc.
178 Alco Place
Baltimore, Maryland

(301) 247-8383

Modern Electronics Distributors, I
3419 Dundalk Avenue
Dundalk, Maryland
(301) 282-5300

Fairway Electronics, Inc.
4210 Howard Avenue
Kensington, Maryland
(301) 933-4420

Almo Electronics Corp.
317 Park Heights Ave.
Salisbury, Maryland
(301) 742-1393

Mil Electronics
971 Main St.
Waltham, Mass.
(617) 891-6730

RM Electronics
315 Grove Street
Worcester, Mass
(617) 756-8311

Eric Electronics
10861 W. 10 Miles
Oak Park, Michigan
(313) 541-7474

Morley Brothers
525 Morley Drive
Saginaw, Michigan
(517) 755-5301

Team Electronics
2640 Hennepin Ave.
Minneapolis, Minn.
(612) 377-9840

Radonics Electronics, Inc.
4445 Gustine Ave.
St. Louis, Missouri
(314) 481-2222

Radio Equipment Co.
625 No. 18th Street
Omaha, Nebraska
(402) 341-7700

Berger Electronics Supply
241 Bloomfield Avenue
Bloomfield, New Jersey
(201) 743-7900

Almo Electronics Corp.
301 No. Black Horse Pike
Mt. Ephraim, N.J.
(609) 933-3800

Aaron Lippman & Co.
99-107 Newark St.
(201) 621-9300

Nidisco Electronics
28-12 Kennedy Blvd.
Union City, N.J.
(201) 863-2111

nc.

Almo Electronucs Corp.
1800 Verona Drive
West Atlantic City, N.J.
(609) 646-1300

H.L. Dalis, Inc.
1550 Route 9
Woodbridge, N.J.
(201) 636-7500

Southwest Electronics Inc.
2910 B. Fourth Street N.W.
Albuquerque, New Mexico
(505) 345-8611

W.L.C. Industries
991 Broadway
Albany, N.Y.
(518) 463-3251

Panson Electronics
28-14 Steinway St.
Astoria, N.Y.
(212) 545-8888

Mill Electronic Supply Co.
2480 65th St.
Brooklyn, N.Y.
(212) 336-4575

Emerald Electronics Corp.
6 Tulip Avenue
Floral Park, N.Y.
(516) 354-4990

Holbrook Electronics Corp.
449 St. James Street
Holbrook, N.Y.
(516) 585-5556

Cardinal Parts
Distribution, Inc.
3685 Harlem Road
Cheektowaga, N.Y.
(716) 838-3050

Greylock Electronics
763 mister Avenue Mall
Kingston, N.Y.
(914) 338-5300

H.L. Dalis, Inc.
35-35 24th St.
Long Island City, N.Y.
(212) 361-1100

Dale Electronics
244 West 14th St.
New York, N.Y.
(212) 255-3660

United Teletronic Parts Corp.
3860 10th Avenue
New York, N.Y.
(212) 569-2330

Goldcrest Electronics
482 St. Paul Street
Rochester, N.Y.
(716) 546-8464
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LNL Distributing Corp.
235 Robbins Lane
Syosset, N.Y.
(516) 681-7270

Yonkers Electronic Supply Co.
129 Lake Avenue
Yonkers, N.Y.
(914) 969-6044

Southeastern Radio Supply Co.
414 Hillsborough St.
Raleigh, North Carolina
(919) 828-3211

S/S Electronics, Inc.
503 No. 7th St.
Fargo, N.D.
(701) 237-5003

Fox Radio
4314 Lee Road
Cleveland, Ohio
(216) 991-7777

Larrick Tube Testing Co.
23 Mackoil Street
Dayton, Ohio
(513) 258-1211

Central Distributors
1035 Conger
Eugene, Oregon
(503) 342-1101

Central Distributors
955 N.E. Union
Portland, Oregon
(502) 234-0711

Central Distributors
605 N. Fir St.
Medford, Oregon
(503) 773-6677

Steinberg Electronics, Inc.
2520 No. Broad St.
Philadelphia, Pennsylvania
(215) 223-9400

Almo Electronics Corp.
2119 West Main Street
Jeffersonville, Pennsylvania
(215) 529-7580

Triangle Electronics
6580 Frankstown Ave.
Pittsburgh, Pennsylvania
(412) 441-9659

Jabbour Electronics
1744 Cranston St.
Cranston, Rhode Island
(401) 944-2570

Wholesale Radio Supply Co.
515 E. Bay Street
Charleston, So. Carolina
(803) 722-2634

Bluff City Distributor

234 East Street
Memphis, Tenn.
(901) 523-9500

Currey's, Inc.
923 8th Ave. So.
Nashville, Tenn.
(615) 242-4223

Wholesale Electronic Supply
Ross Avenue at Central
Dallas, Texas
(214) 824-3001

Angie Electronics
2300 Chenevert
Houston, Texas
(713) 222-6386

R & R Electronic Supply Co.
1607 Avenue G
Lubbock, Texas
(806) 765-5737

McAllen Radio
413 So. Broadway
McAllen, Texas
(512) 682-2412

Ballard Supply Corp.
2430 South 900 West
Salt Lake City, Utah
(801) 972-2430

Avec Electronics
2002 Staples Mill Road
Richmond, Virginia
(804) 359-6071

Pearl Electronics
1300 First Avenue
Seattle, Washington
(206) 622-6200

Superior Radio Parts Company
1433 East Main Street
Madison, Wisconsin
(608) 257-1477

Manufacturer
PHILCO TV-

Division of GTE Sylvania
National Parts Manager
GTE Sylvania
700 Ellicott Street
Batavia, New York 14020
(716) 343-3470

Regional Parts Depots

West

GTE Sylvania, Inc.
608 Dubuque Avenue
South San Francisco, California
(415) 583-0787

South

GTE Sylvania
2508 Hickory Avenue

94080

Metairie, Louisiana 70003
(504) 737-1770

East

GTE Sylvania
815 Second Avenue
New Hyde Park, N.Y. 11040
(516) 437-0100

Central

GTE Sylvania
3306 West Bloomingdale Ave.
Melrose Park, Illinois 60160
(312) 344-5200

Philco Franchised Distributors (al-
phabetically by states)

South Alabama Distributors, Inc.
4552 Baldwin Avenue
P.O. Box 2766
Montgomery, Alabama 36105
(205) 288-5100

Bill Edwards Distributing Company,
Inc.

815 East 18th Street
Tucson, Arizona 85719
(602) 624-2596

Carlton -Bates Company
Scott Hamilton Drive at 69th Street
Little Rock, Arkansas 72209
(501) 562-9100

Ransom Distributing Company
4570 Ironton
Denver, Colorado 80239
(303) 371-5350

Pensacola Appliance Company, Inc.
1810 Barrancas Avenue
P.O. Box 266
Pensacola, Florida 32592
(904) 438-4688

Hopkins Equipment Company
801 Great Southwest Parkway
Atlanta, Georgia 30326
(404) 349-1674

Hardware Products Company
201 Locust Street
Sterling, Illinois 61081
(815) 625-1331

Gray -Breese Company, Inc.
3750 West 16th Street
Indianapolis, Indiana 46222
(317) 637-5341

The Ridge Company, Inc.
1535 South Main Street
South Bend, Indiana 46613
(219) 234-3143

Woodlawn Distributing Company
242 East Woodlawn Avenue
Louisville, Kentucky 40214
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(502) 361-1211

United Distributing of
Shreveport, Inc.
6318 Union Street
P.O. Box 3607
Shreveport, La. 71103
(318) 869-2341

R.P. McDavid Co., Inc.
5904 Jefferson Highway
P.O. Box 23686
New Orleans, La. 70183
(504) 733-6322

The Emery Waterhouse Co.
P.O. Box 659
Rand Road
Portland, Maine 04104
(207) 775-2371

Washington Appliance
Wholesalers, Inc.
P.O. Box 135
10501 Ewing Road
Beltsville, Maryland 20705
(301) 937-4500

Saginaw Distributors, Inc.
1761 East Genesee Avenue
Saginaw, Michigan 48601
(517) 754-0441

Cabe11 Electric Company
422-428 South Farish Street
P.O. Box 1199
Jackson, Mississippi 39205
(601) 948-5741

Wilson Distributing Company
2000 Grand Avenue
Kansas City, Missouri 64108
(816) 471-4240

Brightman Distributing Company
10411 Baur Boulevard
St. Louis, Missouri 63132
(314) 993-6666

Radio Equipment Company
625 North 18th Street
Omaha, Nebraska 68103
(402) 341-7700

Gorman Appliance Company of
New Mexico
1326 Twelfth Street Northwest
P.O. Box 743
Albuquerque, New Mexico 87103
(505) 243-2274

Greylock Electronics
Division of Entronic Industries, Inc.
763 Ulster Avenue Mall
Kingston, New York 12401
(518) 459-5221

Great Central Distributing Company,
Inc.

831 Fayette Street
P.O. Box 1032

VIBRA-JET®
TURNS TUN -O -WASH INTO A

f.  -. 1 ;:. ..-  - -
Iraf/

ArA0/6
Orici
TUNER DEGREASER

'QM* LIM
..11 meet 
:41bZ:VTU:14A

0

Nu*, mar
patent pending

PULSATING ...VIBRATING...
"CLEANING MACHINE"

You have never seen anything like Vibra-Jet,
our new patent pending aerosol pulsating
device. Just plug it into a can of Tun -0 -

Wash and you get strong vibrational
solvent impacts that instantly penetrate
heavy grease, gunk and baked -on con-
taminants. Vibra-Jet action even washes

away dirt on horizontal surfaces . . . makes

Tun -O -Wash more effective, leaving tuner
parts and controls "vibrantly clean."

Vib-a-Jet is made of strong durab.e poly-
urethane construction. Works in all posi-
tions and comes ccmplete with 26 n. hose
and 12 in. probe for hard -to -reach parts.

FREE! FREE! FREE!
FOR A LIMITED TIME
ONLY, Vibra-Jet will be of
fered free with the purchase
of 2 cans of Tun -O -Wash or
Super Tun -O -Wash.
Pick up our "Cleaning Ma-
ch.ne" . . . it will be the best
time saving investment you've
ever made.
Available at participating
Chemtronics distributors.

rINCORPORATED
II m0FIII1N AK WNW N 7 117117  (Till 512.1322

...for more details circle 110 on Reader Sr rvice Card
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Syracuse, New York 13201
(315) 475-1681

Brown-Rogers-Dixson Co.
675 North Main Street
P.O. Box 2111
Winston-Salem, North
Carolina 27102
(919) 722-1112

C and L Supply, Inc.
335 South Wilson
Vinita, Oklahoma 74301
(918) 256-6411

Luckenbach and Johnson, Inc.
1828 Tilghman Street
Allentown, Pennsylvania 18105
(215) 434-6235

Good Industries, Inc.
P.O. Box 471
Altoona, Pennsylvania 16603
(814) 944-7178

Young Brothers Electronics, Inc.
1901-15 Peach Street
Erie, Pennsylvania 16512
(814) 454-5297

General Distributors, Inc.
456 Steubenville Pike
Pittsburgh, Pennsylvania 15205
(412) 922-1300

Max Pasley, Inc.
506 South Cliff Avenue
Sioux Falls, South Dakota 57103
(605) 336-3760

Southern Furniture Sales Company
2213 Polymer Drive
Chattanooga, Tennessee 37421
(615) 899-2510

Shobe, Inc.
2449 Scaper Street
Memphis, Tennessee 38114
(901) 743-9821

Gorman Engineering Company, Inc.
1701 Texas Avenue
P.O. Box 861
El Paso, Texas 79901
(915) 532-5483

Kimball Electronics
350 Pierpont Avenue
Salt Lake City, Utah 84101
(801) 328-2075

Bluefield Hardware Company, Inc.
302 Campbell Avenue Southeast
Roanoke, Virginia 24013
(703) 343-7521

Bluefield Hardware Company, Inc.
P.O. Box 209

400 Bluefield Avenue
Bluefield, West Virginia 24701
(304) 327-5131

Dixie Appliance Company
232 Bluefield Avenue
Bluefield, West Virginia 24701
(304) 327-7191

Mason-Dixon Distributors
820 Bluefield Avenue
Bluefield, West Virginia 24701
(304) 325-8106

J.H. Fagan Company
2450 South 170th Street
New Berlin, Wisconsin 53151
(414) 786-9610

Manufacturer

QUASAR-
Director of Service & Parts
Quasar Electronics Corp.
9401 West Grand Avenue
Franklin Park, IL 60131
(312) 451-1200

OEM Replacement Parts Distributors

Quasar
1616 Second Av. S.
Birmingham, Al. 35233
(205) 252-4195

The Carroll Co., Inc.
615 Telegraph Rd.
Mobile, Al. 36603
(205) 433-1621

Frank Lyon Co.
65th & Scott Hamilton
Little Rock, Ar. 72204
(500) 562-7600

555 Inc.
1601 E. Washington
No. Little Rock, Ar. 72114
(501) 376-3471

Quasar
733 W. 22nd St.
Tempe, Az. 85282
(602) 968-8645

Quasar
104 Fulton St.
Fresno, Ca. 93708
(209) 486-5700

Quasar
2041 Saybrook Av.
Los Angeles, Ca. 90040
(213) 726-2900

Quasar
501 Forbes Avenue
South San Francisco, Ca. 94080

(415) 871-4120

L & H Dist., Inc.
4330 E. 48th Ave.
Denver, Co. 80216
(303) 321-7333

Quasar
111 Prestige Rd.
Prestige Pk.
East Hartford, Ct. 06108
(203) 528-4468

Quasar
2170 Emerson St.
Jacksonville, Fl. 32207
(904) 396-2888

Quasar
13148 W. Dixie H'way.
North Miami, Fl. 33160
(305) 891-6442

Quasar
4115 W. Kennedy Blvd.
Tampa, Fl. 33609
(813) 872-2686

Brown Dist. Co.
1003 Donnelly Av. S.W.
Atlanta, Ga. 30310
(404) 753-6136

Electrical Dist., Ltd.
1440 Kapiolani Blvd.
Honolulu, Ha. 96805
(808) 946-4811

The Timmermann Co.
108 E. Fourth St.
Des Moines, Ia. 50309
(515) 243-0133

Jones Dist. Co.
2650 Bridgeport
Sioux City, Ia. 51111
(712) 277-8600

R. Cooper Jr., Inc.
25 E. Howard St.
Des Plaines, Il 60018
(312) 297-5100

Lofgren Dist. Co.
1202 Fourth Av.
Moline, Il 61265
(309) 764-7436

Yeomans Dist. Co.
1503 W. Altorfer Dr.
Peoria, Il 61614
(309) 691-3282

Gerlinger-Schuler, Inc.
2131 Fairfield Av.
Fort Wayne, In. 46804
(219) 745-0562
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Quasar
1341 Sadlier Circle W. Dr.
Indianapolis, In 46239
(317) 359-8214

Vanderheyden Dist.
1743 N. Commerce Dr.
South Bend, In 46624
(219) 232-8291

Barton Dist., Inc.
635 Hydraulic St.
Wichita, Ka. 67214
(316) 262-3707

Falls City Supply Co., Inc.
1021-23 Floyd St.
Louisville, Ky. 40203
(502) 587-7444

Major Dist. Co.
449 S. 16th St.
Paducah, Ky. 42001
(502) 443-5345

Bramblett Sales Corp.
4129 Euphrosine St.
New Orleans, La. 70185
(504) 822-1190

Frank Lyon Co., Inc.
62nd & Mansfield Rd.
Shreveport, La. 71108
(318) 861-7621

RSL Dist., Inc.
14 Perry Rd.
Bangor, Me. 04401
(207) 947-7396

RSL Dist., Inc.
117 Anderson St.
Portland, Me. 04102
(207) 773-0297

Washington Appliance Whsle., Inc
10501 Ewing Rd.
Beltsville, Md. 20705
(301) 937-4500

Quasar
25 Dartmouth
Westwood, Ma 02090
(616) 534-8601

Potter Dist., Inc.
4037 Roger Chaffee Dr. SE
Grand Rapids, Mi. 49508
(616) 534-8601

Quasar
Troy Trade Center
1307 Allen Dr.
Suite A
Troy, Mi. 48084
(313) 588-3683 (3680)

The Forster Co.

1000 Turners Cross Rd.
Minneapolis, Mn. 55416
(612) 542-2411 or 2422

Appliance Dist of Miss.
1019 Wholesale Row
Jackson, Miss. 39207
(601) 352-7787

Superior Dist. Co.
1601 Baltimore St.
Kansas City, Mo. 64108
(816) 842-0151

Disco Dist. Co.
11649 Adie Rd.
Maryland Heights, Mo. 63043
(314) 567-5820

Ozark Motor & Supply Co.
440 E. Tampa St.
Springfield, Mo. 65805
(417) 862-2771

Taylor Dist., Co. Inc.
4148 First Av. S.
Billings, Mt. 59102
(406) 245-3055

American Dist. Inc.
824 Howard St.
Omaha, NB 68102
(402) 341-6433

RSL Dist., Inc.
670 Chestnut St.
Manchester, NH 03105
(603) 625-5444

M & W Appliance Dist.
1900 Seventh St. NW
Albuquerque, NM 87107
(505) 247-0249

Quasar
15 W. Elizabeth Ave. Rear
Linden, NJ 07035
(201) 862-4660

Henzel-Powers, Inc.
Southern Blvd. Ext. Mt. Hope Dr.
Albany, NY 12201
(518) 465-2351

Lee Dist., Inc.
845 Washington St.
Buffalo, NY 14203
(716) 856-7921

Quasar
13506 Lefferts Blvd.
Ozone Pk., NY 11420
(212) 835-8984

GTP Leisure Prod.
420 Marcellus St.
Syracuse, NY 13204
(315) 471-8416

Thermo Industries, Inc.
4300 Golf Acres Dr.
Charlotte, NC 28208
(704) 394-7311

Thermo Industries, Inc.
1424 S. Bloodworth St.
Raleigh, NC 27611
(919) 834-3651

Bristol Dist. Co.
4501 W. Main St.
Fargo, ND 58102
(701) 282-5330

Modern Dist., Inc.
200 E. Hill St.
Oklahoma City, Ok.
73105
(405) 528-4537

Quasar
494 Highland Rd.
Cincinnati, Oh 45240
(513) 851-4180

Frankelite Co.
1425 Rockwell Ave.
Cleveland, Oh. 44114
(216) 696-0400

Gerlinger Equipment Co.
1001 Adams St.
Toledo, Oh. 43697
(419) 248-4681

The Moore Co.
800 12th N.W.
Portland. Or. 97209
(503) 221-1600

Charles L. Bell Co., Inc.
834 N. 12th St.
Allentown, Pa. 18105
(215) 820-6450

Penn Appliance
Distributors, Inc.
1650 Bobali Dr.
Harrisburg, Pa. 17105
(717) 939-0451

Philadelphia Dist., Inc.
630 Clark Ave.
King of Prussia, Pa.
19406
(215) 265-4700

Three Rivers, Inc.
10 Sheridan Rd.
Pittsburgh, Pa. 15209
(412) 821-4880

Frank Lyon of Puerto
Rico, Inc.
Carlyn Industrial Park
Carr. Sabana Abajo
Caroline, PR 00630
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Shepard-Jenkin Inc. Consolidated Dist. Co., Inc. RSL Dist., Inc. Midwest Corp.
335 Harborside Blvd. 1010-20 NE 3rd Av. 16 Commerce St. 1403 Washington Av.
Providence, RI 02905 Amarillo, Tx. 79105 Williston, Vt. 05495 Huntington, WV 25711
(401) 467-9494 (806) 372-1246 (802) 862-5771 (304) 529-6214

The Climatic Corp. Porter Burgess Co. E.A. Holsten, Inc. Midwest Corp.
715 Bluff Rd. 1233 Levee St. 1400 Overbrook Rd. 300 First Av. S.
Columbia, SC 29202 Dallas, Tx. 75207 Richmond, Va. 23261 Nitro, WV 25143
(803) 799-8510 (214) 741-5161 (804) 359-3511 (304) 722-2921

Braid Electric Company M & W Appliance Dist. E.A. Holsten, Inc. Dykro, Inc.
727 E. 11th St. 1830 Mills St. 122 Pennsylvania Av. N90 W14401 Commerce Dr.
Chattanooga, Tn. 37403 El Paso, Tx. 79901 Virginia Beach, Va. 23230 Menomonee Falls, Wi. 53051
(615) 266-4707 (915) 533-4464 (414) 255-1900

E.B. Copeland & Co.
503 W. Jackson Av.
Knoxville, Tn. 37917
(615) 525-6296

Mischer Southwestern
2801 N. Loop W.
Houston, Tx. 77008
(713) 869-6966

Taylor Dist. Co., Inc.
East 124 Sinto
Spokane, Wa. 99202
(509) 328-8110

IN PART 2...
The remainder of our
OEM TV
Replacement PartsMills -Morris Co.

677 Phelan St.
Memphia, Tn. 38101
(901) 774-9810

Central Dist. Co.
1201 E. Houston St.
San Antonio, Tx. 78201
(512) 225-1541

Quasar
626 Industry Drive
Tukwila, Wa. 98188
(206) 575-0382 or 4183

Source Directory,
including distributor
listings for RCA,
Sharp, Sony and GTE

Braid Electric Co.
1100 Demonbreun Viaduct

Western Supply Co., Inc.
1901 S. 300 West

Midwest Corp.
307 Sandy Blvd.

Sylvania, will appear
in the June issue of

Nashville, Tn. 37203 Salt Lake City, Ut. 84115 Clarksburg, WV 26303 ET/D.
(615) 242-6511 (801) 487-9941 (304) 623-3781

Performance
where it counts

for CB...
and beyond

These two new wattmeters from VIZ not only let you take
advantage of the current CB boom, but also provide ex-
ceptional testing capabilities for ham, fm, vhf...even uhf.
Dummy -load rf wattmeter Thru-line rf wattmeter

Broadband (1.9 MHz to 512
MHz)

 Easy to operate and read
 VSWR less than 1.15 at 500

MHz

Model WV -551A Model WV -552A
$60.00 $150.00

 Frequency range 20 MHz to
230 MHz

 Power range 100W or 20W
(reflected power 20W or 5W)

 VSWR less than 1.15

See them at your VIZ distributor

VIZ Test
Instruments Group

of VIZ Mfg. Co.
335 E. Price St.
Phila. PA. 19144

VIZ
6710 ingrument,,

...for more details circle 134 on Reader Service Card
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101 416 p -Electronic Circuit Design
Handbook Alb Edition (517.95) An Extraordinary Offer to introduce you to the benefits of Membership .11

ELECTRON!,
CIRCU,
DESIGrN

HANDB°C''

ONIC'5
cLgCT° 14-opt° 0000

Giji dtgS.with

Practical
CB Radio
Troubleshooting
& RePair
By Ckvvki F.

754-238 p.-Practical CB Radio
Troubleshooting and Repair 158.95)

a9W.

Ai , -4--I
836-196 p -Optoelectronics
book-With Tested Protects I

801.1111111k.

748.1749-466 p -TWO BOOKS -The

1001
Complete Auto Electric Handbook 8
Auto Electronics Simplified 1517.901

Guide
$8 95)

Pract,iCnairp.

Power StIPW-
s

891-1% p -Practical Solid-Stat
DC Power Supplies IS9 951

THE CaiCritiCAl.rr°001K"Hikr"";,..
. foe"'

AUTO ELECRD
NICS

SIMPLIFIE

1150.11115-571 p.-TWO BOOKS -
How to Repair Home Laundry Ap-
phances 8 How to Repair Home
Kitchen Appliances ($17.90

ELECTRONICS BOOK CLUB

take
any

of these unique
electronics books
(value to s621P) for only

743.224 p -Electronic Music
Circuit Guidebook 159.95)

each
with a Trial Membership in the Book Club that guarantees to
save you 25% to 75% on a wide selection of electronics books

All 2- and 3 -book sets count as
Only one of your 3 Selections

785-294 p -Microprocessor Micro-
programming Handbook (S9 95)

Hndbook of EMI
4aectronic rifiLISi4" 411 111:3

eirCgibvie
E00-602 p -Master Handbook of 1001
Practical Electronic Circuits (S12.'

'77

Beginner's Guide to

REPAIR

O BOOKS -Basic62110037-392 p.-TW
Electricity and Beginning Electronics
8 Fun With Electronics 1515 901

?B6 MOT' Repair

FCC

How to nen
(

Home Kitc
APPliances

652.602 p -2nd Class FCC En-
cyclopedia Complete Study Guide
to the Commercial Radiotelephone
Exam (S10 95)

Kendall
,,," 0

nalcrorr°cessc!r
mierP___A,,014

wive *-

sehrt4,-r-'""

1'1

132)527/672 768 p -THREE BOOKS
How to Test Almost Everything Elec-
tronic 8 Basic Electronic Test
Procedures 8 Understanding and Us-
ing the VOM and EVM (524.85)

1NG TV
INSTAL--ANTEN

NAS
F ti LeoM

5."°'

t-sl
trove

563636.344 p -TWO BOOKS -Begin-
ner's Guide to TV Repair & Installing
TV and FM Antennas (515.901

111111

Bo.

Mood onoA 05411/
wr.

111:11,1)
10111

OWN W41111(11

101111111trogrOlw "
WOO°

1341.2311 p -Build Your Own
Working Robot MI 951

ION

970.518 p -Master Transistor'',
Substitution Handbook (S11 951

'914.
714.252 p -Radio
tor the Amateur 158.95)

Mwe send you your choice of these 3 practical,
1111 time -and -money -saving books as part of an un-
usual offer of a Trial Membership in Electronics
Book Club?.

Here are quality hardbound volumes, each
especially designed to help you increase your
know-how, earning power. and enjoyment of elec-
tronics. Whatever your interest in electronics,
you'll find Electronics Book Club offers practical,
quality books that you can put to immediate use
and benefit.

This extraordinary offer is intended to prove to
you, through your own experience, that these very
real advantages can be yours...that it is possible to
keep up with the literature published in your areas
of interest. and to save substantially while so do-
ing. As part of your Trial Membership. you need
purchase as few as four books during the coming 12
months. You would probably buy at least this many
anyway...without the substantial savings offered
through Club Membership.

To start your Membership on these attractive
terms, simply fill out and mail the coupon today.
You will receive the 3 books of your choice for
10 -day inspection. YOU NEED SEND NO MONEY!
If you are not delighted. return the books within 10
days and your Trial Membership will be cancelled
without cost or obligation.

ELECTRONICS BOOK CLUB. P.O. Bon 10, Blue Ridge Summit Pe. 17214

Facts About Club Membership
 The 3 introductory books of your choice carry publishers
retail prices of up to S62 70 They are yours for only 99e
each (plus postage/handling) with your Trial Membership
 You will receive the Club News, describing the current
Selection. Alternates and othe- offerings, every 4 weeks (13
tunes a year)
 If you want the Selection, do nothing it will be sent to you
automatically 11 you do not wish to receive the Selection. cr
you want to order one of the many Alternates offered.
simply give instructions on the reply form (and in the ,
velope) provided. and return I to us by the date specific
This date allows you at least 10 days in which to return tn,
form It, because of late mail delivery, you do not have 1

days to make a decision and so receive an unwanted Self-,
lion, you may return it at Club expense
 Personal service for your account-no computers used'
 To complete your Trial Membership. you need buy dr'.
four additional monthly selections or alternates during tr,,-
next 12 months. You may cancel your Membership any time
after you purchase these four books
 All books-including the Introductory Otter-are fully re-
turnable after 10 days it you're not completely satisfied
 All books are offered at low Member prices. plus a smal
postage and handling charge
 Continuing Bonus If you continue after this Trial Mem-
bership. you will earn a Dividend Certificate for every book
you purchase. Three Certoicates. plus payment of the

nominal sum of 51 99. will entitle you to a valuable Boo)
Dividend of your choice which you may choose from a
Provided Members

MI NI MN um mu NI ow so EN e

111 ELECTRONICS BOOK CLUB
I P.O. Boo 10

Blue Ridge Summit. Pa. 17214

Please open m) Trial Membership in ELECTRONICS
BOOK CLUB and send me the 3 books circled below. I

understand the cost of the books I have selected is only
99c each. plus a small shipping charge. If not de-
lighted. I may return the books within 10 days and owe
nothing, and have my Trial Membership cancelled. I

agree to purchase at least tour additional books during
the nest 12 months. after which I may cancel my mem-
bership at any tine.

101 132 527 672

E52 714

754 785 800 836

563 636 628 637

743 748 749

841 855 885 891 970

Name Phone

Address

City

State Zip
It/Ds otter ratio for new Members only Foreign and Canada add le I T-57

...tor more details circle 114 on Reader Service Card
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Fig. 1-The complete Hickok CommLine CB Service System. plus an z dditional
system -expanding 500 -MHz (frequency counter). For more information about this test irstrument

system circle Number 144 on the Reader Service Card in this issue.

TEST INSTRUMENT REPORT

Hickok's 'CommLine' CB
Service System

 Hickok recently introduced a
series of seven compatible test in-
struments especially designed to
function together as a complete
rack -mounted CB Service System,
as shown in Fig. 1, or, alterna-
tively, each of the seven instru-
ments may be purchased and used
independently.

THE 'BASIC' SYSTEM

The 'Basic' version of the Hickok
CB Service System consists of the
following instruments and related
accessories:

 The Model 388 CB In -Line
Tester (Fig. 2), which measures
and provides a .3 -inch -high LED
display of the following four
transmitter performance parame-
ters: SWR from 1.00:1 to greater
than 10:1 via a four -digit readout;
RF power from .1 watt to 100 watts
in two ranges (.1-10 watts and
1-100 watts) via a three -digit
readout; percentage of modula-

tion from Y4 to 110% via a three-
digit readout; and frequency
from 10Hz to 55MHz (lOppm accu-
racy) via a seven -digit readout.

 The Model 245 RF Generator
(Fig. 3), which provides mod-
ulated or unmodulated RF signals
throughout two frequency spec-
trums: from 100KHz to 16MHz (all
CB IF frequencies) and from
26.9MHz to 27.6MHz (all 40 CB
channels).

 The Model 244 Mobil/Comm
Power Supply (Fig. 4), which pro-
vides adjustable, regulated DC
operating voltages throughout the
range from 10.5 to 14.5 VDC.

 The CL -2 CommLine Acces-
sory Kit, which includes: 1) a
5 -watt RF dummy load; 2) a two-

position coaxial switch, for switch-
ing the receiver under test to
either the CB In -Line Tester or to
the RF Generator; 3) an acoustic
coupler, for through -the -mike
modulation of the transceiver
under test; 4) a Model VP -8 RF
probe; and 5) the four cables and
two leads required for intercon-
nection of the three 'basic' Comm-
Line test instruments and the
transceiver under test.

The total price of the previously
described 'basic' version of the
CommLine CB Test System is
$752.

THE COMPLETE SYSTEM

The 'complete' version of the
Hickok CommLine CB Service
System consists of the Model 244
Mobil/Comm Power Supply, the
Model 256 RF Generator, the CL -2
Accessory Kit and an "X" version
of the Model 388 CB In -Line Tes-
ter (which is equipped with a tem-
perature compensated crystal os-
cillator that provides 1ppm accu-
racy and an aging rate of + 1ppm/
year) plus the following three ad-
ditional test instruments:

 The Model 334 Digital Mul-
timeter, which provides measure-
ment and 31/2 digit readout of DC
voltages from .1mV to 1200 volts,
AC voltages from .1mV to 1000
volts (RMS), DC and AC (RMS)
current from .1µA to 2000MA, and
resistances from .10 to 20
megohms, with automatic polarity
indication and decimal position-
ing.

 The Model 217 Semiconductor
Analyzers, which provides in- and
out -of -circuit testing of bipolar,
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Fig. 2-Hickok's Model 388 CB In -Line Tester

Fig. 3-Hickok's Model 256 CB RF Generator.

Fig. 4-Hickok's Model 244 Mobil Comm Power
Supply.

unijunction, and junction field-
effect transistors, conventional
and zener diodes, SCRs and triacs.

The Model 270 Function
Generator, which provides sine,
square and triangle waveforms at
frequencies from 1Hz to 1MHz in
six pushbutton -selected decade
ranges.

The total price of this comple-
ment of six compatible test in-
struments, the CL -2 Accessory
Kit, and the rack -mounting hard-
ware required to mount the sys-
tem as shown in Fig. 1 is $1559.80.
(An additional Hickok test in-
strument, the Model 385X 500 -
MHz Autoranging Frequency
Counter, is shown in the system
setup in Fig. 1. This instrument is
not required for CB service, but is
available to expand the capability
of the CommLine system to in-
clude two-way communications
equipment operating at frequen-
cies up to 500MHz.) 

SUBBER ®

MARK IV-CUVB

A TIMESAVING
.....,

INSTRUMENT (

BY CASTLE
,...e. ,

UHF -VHF TV tuner and i-f signal analyst
Incorporates these imporant features:

 Tunes all UHF & VH: Channels
 Electronic Fine Tuni-Ig
 Dual 40 MHZ IF Output Jacks

Battery Condition Indicctor

MARK IV-CUVB Net $64.95
(BATTERY POWERED ONLY)

CASTLE ELECTRONICS
5233 Old SoLth Highway 37 Blcomington, Indiana 47401

O

For More Details and Spec ficotions Contact You, Nearest Distributor
In Canada: Len Finkler L d; Ontario

...for more details circle 108 on Reader Service Card

QUICK CHARGE IRON -
QUICK CHANGE TIPS
LticirET,Quick Charge Cordless
Soldering Iron recharges in
3-41/2 hours. Uses any of
Wahl's 16 snap -in tips.
Low voltage, battery powered,
ground free isolated tip design.

7571 - BEVELED TIP 72

7579 - BEVELED TIP '3

7592 - BEVELED TIP .5

7593 - BEVELED TIP t

751111 - MICR 7 SOLDERING TIP

7535 - REGULAR TIP .5

7545- NEAdY DUTY TIP .6

=7511- CISIEUIT EPIEPEER TIP

.7573 - TINNING TIP .5

=7569-'V..TIP .5

=7577-BLUNT TIP .5

NOMI
CHISEL TIP .6

1545 I,HE

-7596 - KNIFE TIP

onso

4.75511

TUNER
EXTENSION TIP

-7576-CONCAVE CENTERISID TIP .5

WAHL CLIPPER CORPORATION
ORIGINA-ORS OF PRACTICAL CORDLESS SOLDERING.

Sterling, Illinois 61081 (815) 625-6525
"Menu acturin: Excellence Since 1919"

...for more details circle 135 on Fir ader Service Card
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NEW PRODUCTS
Descriptions and specifications of the products in-
cluded in this department are provided by the man-
ufacturers. For additional information, circle the cor-
responding numbers on the Reader Service Card in
this issue.

CORDLESS SOLDERING
STATION 145

Ungar Division of Eldon Industries
recently introduced a new cordless
soldering station, Model 200, which
consists of a holder/battery charger
unit and a battery powered soldering
iron.

Designed for bench or field use, the
iron of the Model 200 is powered by a
Ni-Cad battery pack which can be

completely recharged by the holder/
battery charger unit in four hours.

Other features of the iron include: a
rigid coaxial tip which can be rotated
to any desired working position; a
touch -to -use switch, which conserves
battery power; and a narrow -beam
light which provides illumination of
the area being soldered.

Price of the Model 200 Quick -
Charge Cordless Soldering Station is
$19.95.

ANTENNA HOLE SAW KIT 146
A new device that speeds the cutting

of holes in car and truck bodies for
permanent mount mobile antennas
has been introduced by the Utility Tool
Corp. Called the Cablematic HSK
Hole Saw Kit, the product features a
special guide on the drill bit that lim-
its the depth of the hole to Vs -inch to
prevent damage to underlying head-
liners, and also scores the paint for
better grounding of the antenna. The
new saw bit also incorporates a special

co

guide on the drill bit that restricts
"walking" of the saw. The kits are
available in %-inch and 1 and 5/16
inch sizes, and are designed for use
with % inch or larger electric drills.

TUNER CLEANER 147
A new high density, low surface ten-

sion, ultrasonic -type cleaner contain-
ing a high temperature silicone grease
is now available from the Rawn Com-
pany. Designated the Super Line
Heavy Tuner Cleaner, the new prod-
uct is said to fill the need where ex-
treme temperatures, both high and
low, and high moisture are factors.
The cleaner, which is said to be safe for

"NE IGHT 8 ounco

HEAD

k%I/t

t\e/%11t1
1, [Is and

itsicates all tuners

:sum
,

YET WT. 18 o,

plastics, has good water washout re-
sistance and lubrication abilities from
-65°F to 300°F, and will maintain vis-
cosity through this temperature range
without solidifying or melting.

TV INTERFERENCE FILTER 148
A new low pass filter for use with CB

transceivers and Amateur Radio sys-
tems operating below 30 MHz has
been introduced by HME. The new flu
ter is inserted between the antenna

and the transceiver (or amplifier) to
suppress undesired radiation by at
least 60 dB's. Insertion loss at the
operating frequency is less than 0.25
dB. The new filter, which handles up
to 500 watts, may be used with AM,
SSB, CW, or FM systems. It is said to
pass all frequencies up to 30 MHz, but
passes no signal beyond 32 MHz.
Screwdriver adjustment allows for
transceiver/filter match.

NEW INTEGRATED CIRCUITS 149
Fifteen new integrated circuits have

been added to the General Electric re-
placement line for the repair of TV and
other consumer electronic products.
Added for FM stereo are: a multiplex
decoder with lamp driver, a demod-
ulator with phase locked loop, a mul-
tiplex demodulator/two-channel am-
plifier, and a demodulator to drive
head phones. Other additions are: an
AM/FM IF amplifier/detector/AF am-
plifier, general purpose transistor ar-
ray, a pre -amp for stereo tape record-
ers, plus eight devices for color TV.
The ICs for TV include: a color
bandpass amplifier; two vertical osc.,
AFC/vertical drivers; video amplifier;
AGC gate/amplifier color takeoff; ver-
tical deflection and pin cushion;
chroma demodulator and amplifier;
and sound IF amplifier/limiter/
detector/audio pre amp. List prices
range from $6.95 to $18.48.

INSULATION SLITTER &
STRIPPER 150

A new tool designed to easily re-
move insulation from wire and cable
up to 1 inch in diameter has been de-
veloped by Lumia Prodcuts. It is actu-
ally a 'guide' for a single edge cutting
blade. The V -notch guides the blade
lengthwise along the centerline of the
cable, and the semicircular notch in

the holder guides the blade around the
wire or cable. It is especially useful for
coaxial cable, multiconductor cable,
Romex cable and high voltage wire
with thick-walled insulation. The
blade is a standard single edge type
and the body is made of ABS plastic.
The blade is adjustable for various in-
sulation thicknesses. A tab with a hole
in it is included for handing the guide
on a tool board or chain. It lists for
$1.25.

DUAL CB ANTENNA SYSTEM 151
A new co -phased dual antenna sys-

tems for mobile CB installation is now
available from Avanti Research.
Named the AV -535, the new system
consists of two 48 inch stainless steel,
top -loaded antennas with chrome
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SENCORE TEST
EQUIPMENT
Sencore TF40 Pocket
Cricket Portable
Transistor & FET Tester
One simplified, safe test for all transistors and FETs.
99.9% reliable with complete leakage test on meter.
And the Pocket Portable is the only one that has it. No
set-up information is needed. Total test takes seconds.
Identifies transistor polarity, FET or bipolar transistor.
Identifies all 3 leads everytime. Includes test tone indicator.

CB41
Portable CB
Performance
Tester
Tests SWR, RF power
and % modulation. Tells
if a CB rig is getting out
as far as possible . . . if it
needs servicing.

IVY BEST
BUYS

0.0 ou,
' 72= WIS

CB42
Total CB Automatic Analyzer
The complete CB service bench, simplified
for quick troubleshooting and performance
testing. Performs 12 receiver tests; 12
transmitter tests. Single digital readout for
all tests. Combines five units in one: 1)
Frequency Counter; 2) RF-IF Generator;
3) Audio Generator; 4) Digital RF
Wattmeter; and 5) special CB Tester.

PS43
Port -A -Pak Power
Supply/Battery
Eliminator
Combines advantages
of rechargeable
batteries with an AC
operated supply for any
12 volt service need.

FOR PRICING AND TO
PLACE YOUR ORDER:
Call collect for Mr. Louis (516) 752-0050
Master Charge, BankAmericard and C.O.D.'s accepted

FORDHAIPA
RADIO SUPPLY CO., INC.
855R Conklin St.
Farmingdale, N.Y. 11735

YOUR ONE STOP DISCOUNT CENTER

FREE
148 page catalog of
over 3000 items . . .

test equipment, CB.
tools, tubes,
components and a
full line of electronic
supplies

...for more details circle 117 on Reader Service Card

MAY 1977, ELECTRONIC TECHNICIAN/DEALER / 47



APPLIANCE
REPAIR
BOOKS

Thirteen Handbooks written in easy -to -under-
stand language by experts in the service field
with illustrations and diagrams! Acclaimed by
instructors and professionals alike! How to
diagnose and repair air conditioners. refrigera-
tors, washers, dryers. ranges, microwave
ovens. dishwashers. vacuum cleaners, electro.
static air cleaners, RV gas appliances, hair
dryers, motors. water heaters. coffeemakers.
can openers. floor polishers, steam irons. food
mixers, lawn care appliances, electric knives.
electric and digital clocks and many others
Also fundamentals of solid state. setting up a
shop. using test instruments and more Only
$2.65 to $4.90 ea.

SEND FOR FREE PRICE LIST

C & N, Dept. ET
5841 W. Montrose Avenue

Chicago, Illinois 60634

...for more details circle 109 on Reader Service Card

plated steel gutter clip mounts and a
24 foot co -phasing harness. The new
system is said to increase performance
approximately 25% over a single an-
tenna, and to minimize the problem of
a skewed or shifted radiation pattern.
The system is removable for easy
transfer from one vehicle to another.

DUAL TRACE TRIGGERED -SWEEP
SCOPE 152

A new dual -trace scope for the de-
sign, development and service of digi-
tal circuitry, as well as general com-
munications, audio and TV equip-
ment, has been introduced by Simpson
Electric. Designated the model 452,
the new scope features a triggered
sweep and a 15 MHz bandwidth plus
all solid-state and IC components. Dif-
ferential vertical amplifier stages give

the scope wide bandwidth (DC
coupled, DC to 15 MHz; AC coupled, 2
Hz to 15 MHz) with smooth roll -off
through 27 MHz. Triggering is inter-
nal or external with sync positions for
TVV, TVH and VITS. Sensitivity is 5
mV/cm and rise time is 24 nsec. The
new scope automatically shifts from
"chop" to alternate on faster sweeps. It
is able to display Channel A, Channel

GO
DIGITAL,
GO DANAMETER®

(The New VOM For Today's Needs.)

 0.25% Accuracy
 Full Overload Protection
 Really Drop -Proof
 Full One Year Battery Life

n
tt!

Dana Laborator'es, Inc.
2401 Campus Dr, Irvine, Ca 92715, (714) 833-1234

...for demonstration circle 112 on Reader Service Card
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SUPER LINE

IA

TRY IT
YOU'LL
LIKE IT!

IS THE

BEST!
The Rawn Company
would like to prove it
to you. We'll give you
a FREE 10 -oz. can of
Rawn SUPER LINE
CIRCUIT COOLER
with the purchase
of an 8 -oz. can of
SUPER LINE HEAVY
TUNER CLEANER.

RAWN
Company, Inc.
Box 9, Spooner, WI 54801

This coupon good for 1 free 10 -ounce can of 1 OCrk refrigerant - 12
CIRCUIT COOLER when presented at the time of purchase of 1 can
of 8 -ounce HEAVY TUNER CLEANER at the regular price from a
RAWN CHEMICAL DISTRIBUTOR. Offer expires August 1. 1977.
Offer good only in continental U.S.
NAME

ADDRESS.

CITY: STATE ZIP

DISTRIBUTOR: ___ CITY

Mr. Distributor: Full credit will be issued on your next order for all free
circuit cooler dispersed.

If your distributor does not yet stock SUPER LINE CHEMICALS. send coupon
and $2.49. along with your distributor's name and address. and your order will
be sent directly from the factory. (Wisconsin residents add 40 sales tax.)
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B, A & B, A +B (add) or A -B (sub-
tract). The scope is 61/2 inches high by
12 inches wide by 16 inches deep,
weighs 20 lbs., and is priced at $635.

TVI FILTER CABLE FOR CB 153
A new filter cable that reduces or

eliminates the 2nd and 3rd harmonic
interference to TV channels 2, 5 and 6,
from CB transmissions has been in-
troduced by Vitek Electronics. This
new cable for CB transceivers looks
like an ordinary piece of 50 ohm coaxi-

al cable but built inside the cable are
multiple distributed resonators to trap
54MHz and 81MHz. The cable is de-
signed to be connected in line between
the CB transceiver and the CB an-
tenna. It does not require the use of a
jumper cable to make connection with
the transceiver. The cable comes in
two lengths; a 6 -foot size, designed to
be connected to an existing CB system,
and an 18 -foot length, designed to re-
place the RG coaxial cable commonly
used in mobile CB.

DELAYED TIMEBASE
OSCILLOSCOPE 154

A new 25 MHz dual timebase porta-
ble oscilloscope, the PM 3214, has been
announced by Philips Instruments.
The new scope features alternate
timebase display, allowing full screen
display of both main and delayed
timebases for both channels simulta-
neously, resulting in four traces. The
18.5 lb. portable scope has fully cali-
brated delay, as well as full trigger
facilities for both timebases. Main
timebase triggering modes are auto,
AC, DC, TV line or frame and source
selection from Channel A or B, com-
posite, external and from the line. De-
layed timebase triggering is also AC
or DC coupled with full level control
and source selection is main timebase

with calibrated delay, Channel A,
Channel B, composite and external
source. PM3214 is priced at $1,395.

SOLID-STATE U/V CONVERTER 155
A new series of solid state UHF to

VHF TV channel converters for use in
MATV systems has been developed by
Jerrold Electronics. Designated UVC,
the new converter series can be used to

(.1

1111dilm

C000 4: UHF INPUT

JERROLD 0

MODEL UVC
uH:/vHF CONVERTER

CflOuP

UHF CHAN

VHF CHAN

VHF Woo

"irtel"."Wr

distribute UHF channels on unused
VHF channel frequencies. For exam-
ple, UHF Channel 48 can be converted
to VHF Channel 10 and distributed on
that frequency throughout the MATV
system. TV sets connected to the
MATV system can then view Channel
48 by setting their VHF Channel se-
lector to Channel 10. Converting UHF
channels to VHF frequencies makes
large MATV distribution systems
more economical, since cable losses
are much lower at VHF than at UHF.
The new converters exhibit highly sta-
ble tuned L -C oscillator operation over
a wide temperature range. The noise
figure is low (10.5 dB) and output capa-
bility is high ( +40 dBmV). UVC con-
verters are designed for indoor use.
Available at list price of $175.85.

DRY RF COAXIAL LOAD 156
A new 200 watt, dry RF coaxial load

that is designed to dissipate up to 200
watts of R.F. energy in a small space
has been introduced by Coaxial
Dynamics. Designed as a "dummy
load" for the adjustment, testing and
alignment of transmitters from DC
through 512 MHz, the new unit is a
'dry' load, thus it can operate at full
rating in any position and cannot leak
messy oil. Designated Model 4260, the

T & T VALUE SALE
SYLVANIA SPECIAL - 70% & 10% OFF LIST

NEW IOBBER-BOXED TUBES

La Zgles8 a ;:r. $8.70 0 6M88 5 for $8.75
18 L. 8M D8 5 for 11.07

L. 811 E5 6 for 9.06 _ 12HL75 6 for .

[__. USE. 5 for 4.04 _. 12M0116 5 for 9.02
E 81( 08 5 for 15.83 2, 210156 6 for 9.45
O Slgia a fort 11.1: 21LU8 6 for 9.18

3.84
-L-:.' 8K18 6 for 10.38 _ 35LR8 6 for 14.61
E 6LR6 5 for 14.51 E 42K118 5 for 12.15
All 0.5. -Sylvania tubes not advertised, write in
at 70% Off Ult. Sleeves only. Singles, 85%
-0 Speclai-1C0 80H8 tubes I.C.C. 88.00

TRANS.STORS EQUIVALENT UP TO 90% OFF LIST
.40 each -Minimum 20 per Number

SK ECa SK ECG
O 30/.8 08
O 3024 128

8122 123A
8124 123A

O 3025 129 3132 181
O 3114 159

Minimum 5 of a Number
SK ECG

O 3021 124 ea. 808
2 3027 130 ea. 90$

3054 184 ea. 700
3103 157 ea. (IOC

O 3C41 152 ea. 700
O 3078 182 ea. $2.50
E 3-15 165 ea. $2.95

L

U

IC'S EQUIVALENT TO ECG
51.50 each -Minimum 5

713 714 718 719 740
722 723 725 731
743 748 780 783
788 790 791 783
708 709 710 712

YOKES

h-88 V130 Y94 Y105
95-2779 ea. $8.95 5 for $29.95
1153 E Y182/1182
01192C ea. $12.95

DIODES, RECTIFIERS, EQUIVALENT

LI 3500 PIV Color Focus Rect. 10 for $8.00
O 2.5a 1000 PIV 1R 170 100 for $9.95
U B± Boost Rectifiers 20 for 88.00
 Syl.-Zen. Trlpler ea. $8.95

AUDIO - CARTRIDGES - NEEDLES EQUIV.

O Astatic 133
 Astatlo 142
O BIM 807

B8R 807M
O Panasonic EPC 42
O EV 28 ea. $2.00 0 5015

QTetrad All Numbers

N3N44
fE N75 0 N91 0 116

ea.
ea. 2.00
ea. 2.00
ea. $2.00
ea.
ea. 2.00
ea. 2.95
ea. $2.46
ea. $1.00

CB HARDWARE and WIRE

- PL 259 10 for $4.90
:I PL 258 10 for $5.90

9 ft. R058U Cable 2PL259 ea. $1.25
_ 20 ft. R058U Cable 2PL259 ea. $2.00
O 20 ft. R058U Cable PL269

Spade lug ea. $1.70
50 ft RQ5SU Cable 2PL259 ea. $2.95
100 ft. 11058U Cable 2PL259 ea. $3.95
CB Lightning Arrestors ea. 1.25
75 ft. 59U Cable ea. 1.95
100 It. 59U Cable Incl. "F" con. ea. $2.96
600 It. 59U coax. cable Mill ends $10.00
20 Cheater Cords $8.00
20 ft. RGSU 2PL259 $4.95
150 ft. ROSU $7.95 0 75 ft. 59.95
100 ft. 811.95

RCA -RCA Audio Cables Shielded
O 8 ft. 10 $4.90 0 20 ft. 10/$5.90

GENERAL

ppp 24 60 min. Irish Cassette tape $8.00
 20 90 min. Norelco Boxed $15.00500 Asst. Diodes$5.00

100 Asst. Block Resistors 6.00
25 CRT Harness for color 5.00

1$800 Surprise Package $ 0.00
100 Asst. Caps $4.00
500 Asst. Resistors $10.00
20 Asst. Belts $7.00
500 ft. Speaker Wire $5.00
1000 ft. 300 ohm TV Wire $19.95
400 ft. White 300 ohm Wire
10 Signal Splitters 7.90
10 Piggy Back Antennas $ 7.60
Garrard Changers Deluxe $28.95
10 TV Lightning Arrestors $5.00
25 ft. Telephone Headphone
Ext. 10 for $12.50

Letters of credit & all checks placed on deposit
with Manufacturers Hanover Trust Bank. N.Y.C.
Master Charge-Min. $100-C.O.D.'s SO%
Dep. Minimum Order $75 FOB Brooklyn, N.Y.

Catalogs $3 Refundable Upon Your Order.
SEND CHECK OR MONEY ORDER TO:

T & T SALES CO.
4802 AVENUE K

BROOKLYN, N. Y. 11234
Phone: (212) 241-5940
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PORTABLE DMM 157
A 3'2 digit portable DMM costing

only $99.95 has been announced by
B&K-Precision. The new DMM, Model
2800, is a full -feature instrument that
provides a wide range of voltage, cur-
rent and resistance measurements.
Twenty-two ranges are featured,
measuring as high as 1000 VDC or
VAC, or up to 40,000 VDC with an
optional PR -28 probe. Resolution is to
lmV, 1µA, or 0.1 ohm. Typical DC ac-
curacy is 1% with an input impedance
of 10 megohm. The 2800 also features
auto -zeroing and 100% overrange
reading on all ranges. Overrange

load features a low VSWR (under 1.1
to 1.0), providing a non -reflective ter-
mination for RF transmitters with av-
erage power outputs up to 200 watts
and peak powers up to 1000 watts.
Special CDI resistors provide ex-
trememly low harmonic generation as
compared to carbon film resistors.
Model 4260 is priced at $148.

FREE ALARM CATALOG
Huge selection of burglar & lure sys-
tems, supplies. Motion detectors. in-
irared beams.; controls, door switches,
bells, sirens. 900 items. 64 pp. packed
with technical details, notes.

Phone 1602) 263-8831

< mountain west alarm
4215 n. 16th st., phoenix, az. 85016

181111111111P,
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Wheres the -%44f S*;/(6%
screwdriver.

In a tool box, tools and parts are everywhere.
They're hard to find. they get lost. (And they
get dirty.)

With a Platt tool case, that wouldn't happen.
It's designed so you'll know where everything
is. Smaller tools are in individual pockets in
our patented one-piece pallet. Larger tools and
parts are in compartments. And papers and
order book are in lid pockets. (Everything is
neat and clean.)

And Platt's tool case helps you look more professional.
It comes in handsome, lightweight, durable ABS Thermo-

plastic. Or rich looking vinyl reinforced by ABS Thermoplastic.
What's more, it also has a 5 year guarantee.

Contact us for complete information on
Platt's full line of tool cases and your nearest
distributor.
Pat. No. 3.6140.2145 Cases for business and industry

2301 S. Prairie Ave.. Chicago. 111. 60616 11121 225-6671)

%At

-44Nk Workman's all new semi -conductor
C&I` cross-reference manual for CB equip-
cz %4 -\ ment carries a staggering 12,000

listing of devices specifically pro-
duced for the CB market. Corn-
pletely cross-referenced to set
and transistor manufacturers
original part numbers, this

17cVAVosi.4" manual features specifications
and application data on 195
WEP devices,including tran-

/"Ti-ittA sistors, diodes, FET's, Inter -
grated Circuits and CB mod-
ules. The WEP line, with

the addition of 179 new devices for CB, affords the
broadest coverage of CB semi -conductors ever pro-
duced in minmizing replacement parts inventory and
yet economically meets replacement

reading capability allows the user to
read to 1999 on a scale normally lim-
ited to a maximum reading of 1000,
reducing frequency range changes.
Out -of -range indication is clearly in-
dicated when the overrange is ex-
ceeded. The 2800 comes complete with
test leads, detailed operating manual
and spare fuse.

FREQUENCY COUNTER FOR AUDIO
THRU VHF 158

A new frequency counter with con-
tinuous frequency checking capability
from audio through VHF and UHF
bands is now available from Sencore.
Designated the FC45, the new counter
features a direct -reading, eight -digit
display with pushbutton action. The
FC45 is said to be highly sensitive

This Book Is
Overdue

IOWneeds with a liberal profit mar-
gin. The complete CB semi- ;6-

IbibOBB ''
conductor line is found on two '"""l ieel-s6G.116 :h.attractive, space saving, four ' \ SS - 1.0481114.1olst.foot gondola displays. Your Ise::: ices sasiasiaioi
business card or letterhead will S S8""` "las"'S111114

bring immediate response from
from one of ot.r factory represen-
tatives. Ask for Catalog Number CBX277.

WO Kk AN
eeetkopie (Pnodurfr..

P.O. Box 3828  Sarasota Florida 33578 P.B. Box 5218  Redwood City, Calif. 94063
Phone 1813) 371 4242 I Phone: 1415) 365-6263
TWX810 864 0401 WORKMAN SAHA TWX910 378 5427 SI-JOHN RDCV
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with 25 milliVolts average through-
out the band, with a pick-up loop that
won't upset the circuit during fre-
quency tests. Accuracy is one part in
one million tolerance. A crystal
checker is an integral part of the
FC45, plus all test leads. The new
counter is priced at $395. An optional
PR47 prescaler is also available for
$125.

RESISTANCE SUBSTITUTION
UNIT 159

A new pocket -sized, slide -switch, re-
sistance substitution unit with a
range of over 11 million resistance
steps is now available from Phipps &
Bird. The new hand-held unit has been
designed for use in circuit design, de-
velopment, instrument repair and

troubleshooting. It is housed in alu-
minum and features three binding
posts, one to ground case. The slide -
switch uses one-half watt resistors
with 1% tolerance with an accurate
range from 1 to 11, 111, 110 ohms, in
one -ohm steps. The unit is priced at
$58.

FREQUENCY COUNTER 160
A new digital frequency counter,

priced at $99 is available now from
Telco Products. Called the Count -40,
the new counter features large half -

inch -high LED, 7 -digit displays with
polarizing lens. It is crystal controlled
with accuracy up to 40 MHz, and 1 MV
sensitivity provides pick-up and dis-
play of low power transmission with-
out the need for coax connection. The
Count -40 is designed for portable use
and may be used for either base or
mobile on -the -air frequency verifica-
tion. It will operate on 12 VDC or 117
VAC, and comes with a 117 volt power
adapter.

PORTABLE DIGITAL MULTIMETER 161
A new portable, 31/2 digit multime-

ter that operates for 200 hours on one
set of batteries has been introduced by
Data Tech. Designated the Model 22,
the new instrument measures DC
volts from 100 pV to 1KV; AC volts
from 100pV to 750V; DC and AC cur-
rent from 100nA to 20A; and resis-
tance from 1000 to 20 MO. Basic ac-

curacy of readings on DCV is 0.1% ±1
digit. Model 22 features a large .5 inch
LCD display, uses standard size dis-
posable batteries and provides over-
load protection. It will also operate
with rechargeable batteries or on AC.
Priced at $234.

AGC SYSTEMS
continued from page 33
a test probe to many circuits en-
capsuled inside the chip necessi-
tates treating the IC as a complete
functional unit instead of discrete
stages, and secondly, the electric
delicacy of the microcircuitry re-
quires extra care in testing or fix-
ing.

The best technique for trou-
bleshooting the IC and its as -

Ideal

all-around

iron

WTeller

FOR ELECTRONIC SOLDERING

Model WP -25. Popular 25 -watt, pencil
type iron for general purpose work.
Handy size: 71/8" long.lightweight:
13/4 oz. Comfortable to hold Perfect

for crowded areas f asily stored l ong
life, double coated. 1,," screwdriver
tip 1uickly changed to other available
styles and sizes Rugged stainless
steel barrel. Use with or without op
tioral, mounted or free-standing bench
stand PH -25.

Ask your local distributor or write...

Weller- Xcelite
Electronics Division

The Cooper Group
COONR P. 0 BOX 728,
'"°v5"'" APEX. NORTH CAROLINA 27502
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sociated module is probably a
combination of signal tracing and
DC voltage measurements. With
correct DC voltages and proper
input signals applied to the IC, if
there is no expected output, or if
the output is distorted, the IC is
probably defective. Of course, the
components connected to the IC on
the module should be checked out
before replacing the IC since a de-
fective component sometimes
makes the IC look bad, and at
times it may actually damage the
IC. Replacing a socket -mounted IC
is no problem, but changing a sol-
dered IC requires time and pa-
tience. An alternative to the defec-
tive soldered IC is to replace the
whole module.

To illustrate what possible steps
may be taken in trouble -shooting
an IC AGC circuit, the circuit
shown in Fig. 5 is chosen for an
example. The troubleshooting
chart shown in Fig. 8 is by no
means to be used rigidly step-by-
step for all circuits. The concep-
tual framework of the chart and
the circuit shown in Fig. 5, how-
ever, can be adopted to deal with
other similar situations with just

CONVENTION
OF ELECTRONIC

SERVICERS.

Orlando, Florida
Sheraton Twin Towers

August 16 - 20, 1977

Technical workshops
for technicians.

Management training for
shop owners and managers.

Fun for the wives and kids.

Learn how to make
more money - FAST.

Write for convention details
to: NESDA - ISCET

1715 Expo Lane
Indianapolis, IN 46224
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a little modification.

In Conclusion

The AGC is a feedback, reg-
ulator closed -loop control system
that maintains constant picture
and sound quality for the TV re-
ceiver under varying signal condi-
tions. Advances in solid state elec-
tronics have revolutionized many
aspects of the AGC system. It is
important that the principle and
the purpose of the circuit be thor-
oughly understood before under-
taking any troubleshooting
task. 

AUDIO TEST
continued from page 27

mation with the maximum signal
(or power) level. The ratio of the
voltages across the output load is
converted to a Signal to Noise
Ratio (S/N) with the following
equation: S/N = 20 logro VpIVn. (Vp
is the maximum power voltage
and Vn is the noise voltage.)

Sensitivity

Measurements for sensitivity
determine how much signal, or
voltage you must apply to each
amplifier input terminal to drive
the amplifier to its rated output.
The setup for sensitivity mea-
surements, using a LF spectrum
analyzer, is shown in Fig. 18. The
DPDT switch is convenient but not
absolutely necessary.

Now, with the gain or loudness
control set at maximum, and start-
ing with any amplifier input, a
1000 Hz tone from the audio
generator is applied to drive the
amplifier to its rated power out-
put. When rated power output is
reached, you bypass the amplifier
by switching to the analyzer input.
The input signal level displayed is
the sensitivity of the amplifier for
that input. The figure shown will
be given in either millivolts or mi-
crovolts for each input. The mea-
surement for sensitivity is then
tabulated with the chart shown in
Fig. 19.

Crosstalk

Crosstalk is the measurement of
how much signal from one channel
in a stereo amplifier breaks
through, or spreads, into the other
channel. In a quadriphonic sys-
tem, it is a measure of how much
signal breaks into a channel from

all other channels combined. The
setup for crosstalk measurement,
using a spectrum analyzer, is
shown in Fig. 20.

First, each channel is driven to
its rated power output, and its re-
sponse is displayed as a reference
level (shown in Fig. 21). Then, the
channel being tested has its input
disconnected, while its output is
displayed.

The input of a channel being
tested for crosstalk should be ter-
minated with a resistor with a
value that is the rated input impe-
dance of that channel input. The
resistor should be carefully
shielded, and that shielding
should be grounded.

A typical spectrum analyzer
display showing crosstalk indica-
tion is shown in Fig. 21. Maximum
crosstalk separation will be
somewhere in the mid -range, or as
shown in Fig. 21, at 500 Hz. At
both lower and higher frequencies,
particularly the latter, the separa-
tion is reduced.

Finally-Some Useful Hints
In this series, we have described

ways of using the spectrum
analyzer to provide professional
audio tests and measurements in
terms of EIA standards, or FTC
regulations. We should caution
you that such legal test results do
not always agree with your cus-
tomer's listening desires or re-
quirements.

To make a "legal" measure-
ment, an amplifier must be tested
with an accurate resistance load.
But your customer does not listen
to a resistance. He listens to his
loudspeakers.

Although a spectrum analyzer
will also measure the damping
factor, which shows an amplifier's
capability of feeding a loud-
speaker rather than a resistor, you
may get more informative results
by repeating some of the tests we
have described with the loud-
speaker connected, in place of the
prescribed resistance load.

The reason a resistance load is
specified is that, only by using it,
can power output be accurately
measured. This applies especially
to IMD and frequency response
measurements. However, you
never listen to that kind of power,
so it is useful to acquire some pro-
ficiency in at least estimating
what happens in the real world of
customer sound. 
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RECHARGEABLE NINE -VOLT
BATTERY 139

A new nickel -cadmium 9 -volt size
battery, capable of being recharged up
to 1000 times has been added to the
General Electric line of rechargeable
batteries. The new battery can be
charged on the same miniature
charger used with the firm's AA, C and
D size rechargeable batteries. A

snap -on module connects the 9 -volt
size battery to the Model BC3 minia-
ture charger. The battery and snap -on
module is blister -carded for dealer
display and carries a suggested retail
of $9.49. Extra blister -carded bat-
teries alone have a suggested retail of
$8.99 each.

SHOPLIFTING ALARM 140

A new alarm device to protect high
value display merchandise from shop-
lifting is being introduced by Moun-
tain West Alarm. Called the Ell Label
Alarm, the new device can be used on
all types of merchandise. An adhesive
tag attaches directly to the back or
bottom of an item. When tag is re-
moved, torn or cut, a loud alarm in the
control box sounds. The label contains
a concealed printed electric circuit.
One side of the label has a removable
protective covering that exposes an
adhesive that is applied to the mer-

chandise. Cutting or tampering with
the wires also sounds the alarm.

RECHARGEABLE BATTERIES
FOR CB 141

A new 12 -volt rechargeable battery
for portable CB use has been intro-
duced by Globe -Union. Rectangular in
shape and small in size, the high ca-
pacity (4.5 ampere hours) unit gives

good operating time with SSB and AM
CB equipment. Under proper condi-
tions, it is said that the new battery,
GC -1245, will power a CB transceiver
for a full day before charging becomes

necessary. Up to 300 days of such use
is said to be possible if done within a
five-year period of time. In combina-
tion with a small charger, the GC -
1245 could be used as a main power
supply for a base station or as a
stand-by power source. The battery is
of compact rectangular configuration
for easy fit into portable briefcase CB
units.

INDOOR TV/FM ANTENNAS 142

A new line of antennas for TV and
FM reception has been introduced by
Antennacraft. The line includes four
UHF -VHF -FM consoles, an FM stereo
consolette and a specialty UHF an-
tenna for channels 14 through 83. The 
new line is called Color King.

GIANT SCREEN TELEVISION 143

A new giant screen television sys-
tem that utilizes RCA XL -100 color
television units and the Kodak Ekta-
lite screen is being introduced by
Projecta-Vision, Inc. The new system,
which is portable and suitable for
home use, is said to be available for

little more than the cost of a color con-
sole. It is also compatible with all
makes and models of video tape cas-
sette players and recorders, plus re-
mote control units and electronic TV
games. Giant screen sizes are 4 foot,
51/2 foot and 81 foot. A distributor
network now being developed has pos-
sible openings.
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CLASSIFIED
RATES: 40( per word: 50 per word Bold Face
Type. Add $3.00 if you wish Box Number. Minimum
$10.00 charge. Classified Display Rate billed
$43.00 per inch, 1 inch minimum. Remittance must
accompany order. Mail ad copy to: Susan Heller -
man, ET/D, 757 3rd Ave., N.Y., N.Y. 10017

Business Opportunities

BUILD ELECTRONIC DEVICES IN
YOUR HOME. GET STARTED IN
YOUR SPARE TIME. BIG PROFITS
-EXPERIENCE NOT NECESSARY.
WRITE FOR LITERATURE TELLING
HOW. ELECTRONIC DEVELOP LAB.
DEPT. B, BOX 1535, PINELLAS PARK,
FL 33565. TF

TV REPAIR business, shop, van, equip-
ment, and furnished home. Shop in drive-in
basement of home. Everything for $68,000.
Home five years old and appraised at
$42,000. Thirty miles north of Pittsburgh,
PA. Write % Electronic Technician/Dealer,
Box 106, 1 East First St., Duluth, MN
55802. 5/77

TV Picture tube rebuilding operation, in-
cludes four position, automatic oven. Only
one going in area. $12,000. Building avail-
able. Details: 2333 Compton, St. Louis, MO
63104. 6 77

ELECTRONICS/AVIONICS EM-
PLOYMENT OPPORTUNITIES. Re-
port on jobs now open. Details FREE. Avi-
ation Employment Information Service,
Box 240 Y, Northport, New York 11768.6/77

MAKE BIG MONEY! Rent, lease or sale.
New and reconditioned TVs! Anyone can do
it. Easy to start and operate. Part or full
time; even operate from your home. Send
$4.00 for details, Perry's TV Leasing, 308
N. McCelland, Santa Maria, CA 93454.5/77

T. V. Business For Sale. South Florida.
Zenith -RCA. Unlimited Potential For
Right Party. Write Sam, 142 N. E. 122
Street, N. Miami, Florida 33161. 6/77

Construction Plans

REPAIR TV TUNERS -High earnings,
Complete Course Details, 12 Repair Tricks,
Many Plans, Two Lessons, all for $2. Re-
fundable. Frank Bocek, Box 3236, Ent.,
Redding, CA 96001. IF

Alarm Systems

CALL THE POLICE (or anyone else)
AUTOMATICALLY. Model 672 dailing
unit $29.95. Send today for your free
catalog of high quality burglar and fire
alarm equipment at low prices. S&S Sys-
tems, 5619 E St. John, Kansas City, MO
64123. 3,77

PICTURE TUBE MACHINE
We buy and sell NEW AND USED CRT re-
building machinery. COMPLETE TRAINING.
Buy with CONFIDENCE from the ORIGINAL
MFGR. For complete details, send name, ad-
dress and zip code to:

LAKESIDE INDUSTRIES
3520 W. Fullerton Ave.. Chicago. IL 60647

Phone: 312-342-3399

For Sale

SONY PARTS-Tuners, Cabinets, An-
tennas, Knobs, Speakers, Earphones,
Switches, Pots, Components and Cheater
Cords available at 50%-75% savings. All
parts have been removed from new Trinit-
ron color sets. Parts available for every
Trinitron ever produced. Price list avail-
able. World Video, Inc., Box 117 Boyer -
town, Pa. 19512. 5/77

LINEAR AMPLIFIER for C.B., 2 -meter,
walkie-talkie. Tiny Solid -State Portable
Unit produces 100 Watt PEP from Milli-

watts and can be inserted inside existing
unit. Build for about $20. Send $5.00 for
plans to: J. Martin Peter, P. 0. Box 07071,
Milwaukee, WI 53207. 7,77

TV & RADIO TUBES .360 EA!! Send for
free color parts catalog. Your order free if
not shipped in 24 hours. Cornell Elec-
tronics 4215-17 University San Diego
California 92105. IF

send a message...
...write here.

1. Number of insertions: (circle) 1 2 3 6 12
2. Start with (month) issue (Copy must be in by 1st of month preceding)
3. Amount enclosed $
PAYMENT MUST ACCOMPANY ORDER WE'LL BILL RATED FIRMS NO AGENCY COMMISSION

NAME COMPANY

STREET

CITY STATE ZIP
MAIL COPY FOR AD(S) TO SUSAN HELLERMAN, Electronic Technician/Dealer, 757 Third Ave., New York, N.Y. 10017

L _t

RATES: 40¢ per word; 50¢ per word Bold Face Type. Add $3.00 if you wish Box Number.
Minimum $10.00 charge. Classified Display Rate billed $43.00 per inch, 1 inch

minimumELECTRONIC
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54 / ELECTRONIC TECHNICIAN/DEALER, MAY 1977



REPLACEMENT COLOR YOKES -
DEALERS ONLY. Zenith 95-2501-2532-
2638-2667-S89633 etc. $16.95. Magnavox
361380-1 $18.95 etc. Sylvania, G.E. etc.
$14.95 to $19.95. Request for price list on
your letterhead. David Sims Enterprises,
Inc., 665 Jerricho Turnpike, Huntington
Station, N.Y. 11746. TF

For Sale: Hewlett Packard Model 606B
Signal Generator complete -used four
times -cost me $3744.00 -make offer.
John DeGroot, 3900 Erie St., Racine, Wisc.
53401. 1-414-639-4850. 5/77

RADAR DETECTORS are Big Business!
Dealers can buy the LONG RANGER
RADAR RECEIVER with light & buzzer
& cigarette lighter connector for $62.50
each. Retails for $89.95 to $99.95. Dis-
tributor by Ronkel, Inc., P.O. Box 13151,
Arlington, Texas 76013. 5/77

FOR SALE: UHF TUNERS. Complete
line of solid state plus some RCA
KRK66AM and Philco UT -51. $10.00 plus
postage and handling. Metropolitan TV,
3341 Kensington Ave., Philadelphia, PA
19134. Phone 215 423-2502. 10/77

C.R.E.I. home study course in electronics
and broadcasting. Covers solid state and
microtechnology. Includes scope, bread-
board design module, VOM, hundreds of
parts for experiments and design projects.
Original cost $1500.00, asking $800.00.
Steve Walker, 916 Owen St., N.W., Cedar
Rapids, Iowa 52405 (319) 396-3069. 5/77

Look no further for CB transistors. Deliv-
ery from stock. Write or telephone for low-
est prices possible. American Microsemi-
conductor Inc., 145 Main St., Madison, NJ
07940, (201) 377-9566. 5/77

TUNER SUBSTITUTION UNIT com-
plete with batteries and ready to use but
without cabinet or knobs, only $13.95
PREPAID. This is not a gimmick. Try it
for 10 days and if not COMPLETELY sat-
isfied, return for full refund. TEXAS
TUNER SERVICE, 4210 N. E. 28th
Street, Fort Worth, Texas 76117. 5/77

ELECTRONIC

TECHNICIAN/DEALER

is not responsible for

any of the items,

plans, courses or

quality of products

offered through our

classified section.

Latest FCC questions. answers, "explana-
tions" compiled from technical schools, col-
leges, avionics companies across the coun-
try. $11.00. S. Mager, Box 26151, Los
Angeles, California 90026. 5/77

For Sale: TV Test equipment and parts
-over $15,000.00 worth -make of-
fer. Phone 503 842-7848, or write J. W.
Smith, 518 Elm Ave., Tillamook, Oregon
97141. 5/77

QUITTING BUSINESS. Selling 1,000
SAMS, 400 tubes, large stock of test
equipment, B & K 747 tube tester, 1076 TV
Analyst, 415 Sweep Marker Generator,
RCA Scope, much more. Asking $3,500. For
complete list write Bob King, Desert Aire,
Othello, Wash. 99344 or call 509-932-
4631. 5/77

ONE MAN TV CART. YES now one man
can pick up a 6 foot tv stereo consul or any
other standard tv from the customer's home
into the truck and to the work bench BY
HIMSELF. Professional TV, Box 296, Mt.
Pleasant, Utah 84647, 810 462-2553. 5 77

Wanted

Wanted: Battery operated radios, horn
speakers, tubes, parts, radio magazines
and books, all before 1930. G. Schneider,
6848 Commonwealth Blvd., Parma Hgts.,
Ohio 44130 216-845-4358. 5/77

WANTED -USED REPAIRABLE TVS,
TRADE INS. East Coast -NY, NJ, PA,
DEL, MD -25 to 100. Want steady
supplier. Charles Kirby, Kirby TV, Route
3, Box 176. Chestertown, MD 21620. 5/77

ELECTRICAL HOOKUPS

MADE EASY!
Use the #1022 FUSE HOLDER

CONNECTOR

Leads easily attached for CBs, Radios, Air
Conditioners. Stereos. Lights -On indi-
cators plus many other items.

EASY INSTALLATION!

(1 I 12) d (3)

Distributed Nationally through Elec-
tronics Stores in small packages. Also
available in large quantities. Box of 100
$12.50 plus 75c postage.

Califcr nia buyers add 6°° tax or
Inc lose resale certificate.

MFG By LARRY SOHLER
15848 Moorpark St..Encino,CA. 91436

U S Pat 3 821 695 - Foreign Pat Penn

SEEKING ORIGINAL JAPANESE
TRANSISTORS, IC, FET AND DI-
ODES FOR CB REPAIR USE? Write or
call for our list and compare prices. Fuji-
Svea Enterprise, Dept. ET, P.O. Box 40325,
Cincinnati, OH 45240. (513) 874-0220. 7/77

Wanted to buy: Sams Photofacts, from 800
up to date. Miler, 5177 Somerton, Troy,
Mich. 48098. 313-689-5019. 5/77

American Business, you answered our
"Help Wanted"ad loud and clear.

The response was overwhelming.
Corporate gifts. Payroll deduction plans.
Your executives using their business know-how
to insure accountability and efficiency that makes
it possible for 93 cents of every United Way dollar
raised to go into direct services.
To help the forgotten. The aged. The sick.
The poor. To help the helpless help themselves.
That's the United Way.

Thanks to you
it works ...

FOR ALL OF US

United Way

A Pr sawed The Mepeaxl8 The ArMirtilliV COUMI



Troubleshooter
New Slide -Switch Resistance Substitu-
tion device from Phipps & Bird. Ideal
for design and trouble -shooting °poll -

cations. Half -watt 1% tolerance resis-
tors give an accurate range from 1 to
11 111. 110 ohms in one -ohm steps
On -Off switches provide almost limit-
less combinations. Over 11 million
step range. Hos three binding ports.
one to ground case. Rugged alumin-
um construction. Convenient pocket
size Complete with leads. Send
check. purchase order payable to
Jensen Tools or charge BonkAmeri-
cord or Mosterchorge
Catalog No. 2250236 $58.00

FREE CATALOG!
136 pages of hard -to -find
precision tools. Also con-
tains 10 pages of useful
"Tool Tips" to aid in tool
selection. Send for your
free copy today!

JENSEN TOOLS ANd ALLOYS
4117 N 44Th ST VIOENIX AZ 85018

...tor more details circle 119 on Reader Service Card

Microwave ovens are the wave of the
future. Millions are in use today in
homes, restaurants, institutions. By
1987 every home will have one. Who
will service these microwave ovens in
your area? YOU CAN! If you are in a
community under one million, and
looking for a part or full-time income
opportunity, subscribe to Micro -Ovens
Technical Services - the nation's
largest microwave oven repair organi-
zation. We offer you assistance with
parts, technical assistance and service
call leads. Check the reply card
number below and mail today!

MICRO -OVENS
TECHNICAL SERVICES

3383 E. Layton Avenue
Cudahy, Wisconsin 53110

READER SERVICE INDEX

ADVERTISER'S INDEX

106 Astatic Corp. 7

107 B & K Div., Dynascan Corp. 17

108 Castle Electronics 45

109 Charous & Niebergall, Inc. 48

110 Chemtronics, Inc. 39

111 Chrysler Corp 19

112 Dana Labs, Inc. (for demo) 48

113 Dana Labs, Inc. (for info) 48

114 Electronic Book Club 43

115 Enterprise Development Corp. ....56

103 Fluke Mfg., John Cover 3

116 Ford Motor Co. 29

117 Fordham Radio Supply Co., Inc. 47

GTE Sylvania,
EGC Consumer Renewal 3

General Electric-Tube Div. 35

118 Hewlett Packard/Loveland Instr. 33

119 Jensen Tools & Alloys 56

120 Leader Instruments Corp 9

121 Micro Ovens, Inc. 56

122 Mountain West Alarm
Supply Co. 50

123 NESDA 52

102 PTS Electronics, Inc. Cover 2, 1

124 Perma-Power Co. 15

125 Platt Luggage 50

126 Projector -Recorder Belt Corp. 56

127 RCA Corporation, Consumer
Electroincs Div. 23

RCA-General 30, 31

RCA-Resistors 15

RCA-Semiconductors 12, 13

128 Rawn Co., Inc. 48

129 Sencore, Inc. 5

130 Simpson Electric Co. 14

131 T & T Sales Co. 49

132 Triad/Utrad 25

104 Triplett Corp. (for info) Cover 4

105 Triplett Corp. (for demo) Cover 4

133 Tuner Service Corp. 11

134 VIZ Mfg. Co 42

135 Wahl Clipper Corp. 45

137 Weller-Xcelite Electronics Div. 51

136 Winegard Co. 21

138 Workman Electronic
Products, Inc. 50

This index is furnished for the readers' convenience.

However, the publisher can not guarantee its accuracy

due to circumstances beyond our control.

need beds?
oc)c)

0
Standard and special belts and
tires ready for immediate ship-
ment - fit over 3,000 new and
obsolete makes of tape re-
corders, projectors, dictating
machines, video recorders, and
turntables. Simplified cross ref-
erence system makes ordering
easy with one day service on
most items. Drive tires, wheels,
phono idlers also listed. Call or
write for free catalog.
DEALER INQUIRIES INVITED.

PROJECTORRECORDER
BELT CORP.
319 Whitewater St., Whitewater,
WI 53190 - (414) 473-2151

...for more details circle 126 on Reader Service Card

endeco
)soldering &
desoldering
equipment

SOLDERING
IRONS

Pencil style. Safety light. Two heats - 20w and
40w. 6 tips. Unbreakable handle. 2 and 3 wire
neoprene cords

DESOLDERING
IRONS

Pencil style. Safety light. Some operate at 40w, idle
at 29w 8 tip sizes 2 and 3 wire neoprene cords

SOLDERING &
DESOLDERING

KITS

Everything needed
to solder or de

solder or both. All
in a handy lifetime metal

box with hasp

See your distributor or wnte

Enterprise Development Corp.
5127 E 65th St  Indianapolis IN 46220

PHONE (317) 251-1231

..for more details circle 121 on Reader Service Card
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COMPLETE MANUFACTURERS' CIRCUIT DIAGRAMS
AND TECHNICAL INFORMATION FOR 5 NEW SETS
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1695
MAGNAVOX
B/W TV Chassis
T993-01

MAY  1977

ELECTPCMC 7_firVaTri-Fita
COMPLETE MANUFACTURERS' CIRCUIT DIAGRAMS
AND TECHNICAL INFORMATION FOR 5 NEW SETS
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COMPLETE MANUFACTURERS' CIRCUIT DIAGRAMS
AND TECHNICAL INFORMATION FOR 5 NEW SETS
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Six important questions
to ask of any DMM

that claims to be designed for
field service.

We give you a choice of 31/2 or 4'/z digits, manual or autorange.

At Fluke, we've been building DMMs for a long time. We're
the leader.

And if there's one thing we've learned over the years, its
that what works for the bench doesn't always work for the
field.

But a lot of companies don't understand that. They'd like
you to believe their DMM is perfect for field service. Just be-
cause they've put it in a different case.

Here's how to tell the difference:
1) Is the size and
shape designed for
the field?

How do you carry your
tools? We designed the 8030A/
8040A DMMs into an ideal
shape after we researched
the requirements of field
service work. It's sized to fit
in a case. And it's rugged,
to take the beating field
instruments must survive.
2) Does it have true rms ac?

Make sure you get usable accuracy. You'll need true rms ac
to eliminate errors when measuring distorted waveforms.
(And if you don't understand the importance of true rms,
write for our bulletin on True RMS Measurement.)
3) Does it give full performance?

Just because it's a field instrument, you shouldn't sacrifice

If it doesn't fit here, it's not
for field service.

performance. Demand five measurement functions in 26 ranges.
Top specs, like our 8040A basic dc accuracy of ±0.05% or our
8030A basic dc accuracy of ±0.1%. And the specifications are
guaranteed for one year. Important extras, like diode test for
measurement of semiconductor junctions in -circuit, high volt-
age protection, and self test feature. And a complete line of
accessories: various battery options, and probes for meas-
urement of rf voltages, high current ac, high voltage dc and
temperature.
4) Do you have a choice of manual or autorange?

We offer two versions: the 8030A 31/2 digit and the 8040A
4% digit with autoranging. Because we know not all field
service applications are alike.
5) What is the price?

A field service DMM is a tool, and should carry a practical
price. Our 31/2 digit 8030A is $250:k Our 41/2 digit 8040A is
$440:' Check around and you'll see how practical that is.
6) Do you trust the company that builds it?

We became the leader in DMMs for one reason only. We
build digital multimeters that people trust and continue to
use, year after year. We've sold hundreds of thousands of DMMs.

And every bit of that experience has gone into the 8030A
and 8040A DMMs.

For data out today, dial our toll -free hotline, 800-426-0361.
John Fluke Mfg. Co., Inc., P.O. Box 43210, Mountlake Ter-
race, WA 98043. Fluke (Nederland) B.V., P.O. Box 5053, Til-
burg, The Netherlands. Phone: (013) 673-973 Telex: 52237.

*U.S. price only.

The field service DMMs for field service people.
FLUKE

...tor more details circle 103 on Reader Service Card



Our 630-PLK
won't die of
shock.

The Model 630-PLK V -O -M is
priced at just $128.

Does everything you'd expect of a

high -quality general purpose V -O -M.
An exclusive, patented, transistorized
switching circuit gives the Triplett
Model 630-PLK virtually fail -proof
protection against overloads. That
makes it very popular with teachers
and students, and with professionals
where constant switching invites
overload errors.

Look at these features:
Burnout -proof solid-state
overload protection; suspen-
sion movement; 2% DC
accuracy.
Single range switch minimizes
error; DC polarity -reversing
switch.
4 ohmmeter ranges with a 4.4
ohms center scale.

Want all this, but with laboratory
accuracy? Then consider the Triplett
Model 630-APLK. Exactly the same
ranges and protection circuit plus
11/2% DC accuracy, a mirrored scale,
and a rugged suspension -type meter.
Priced at $136.

If you don't need overload protection,

take a look at Triplett's Model 630 -PL
at only $86, or the 630 -APL (with
11/2% accuracy, mirrored scale, and
suspension -type meter) at $94.

See them for yourself. Ask the Triplett
distributor or sales representative to
give you a free demonstration of the
tester that fits your needs. You'll be

glad you did. So, do it tothy.
Triplett Corporation, Blufftjn,
Ohio 45817.

TRIPLETT
ALL YOU'LL EVER NEED IN V -O -M's.

Triplett. The easy readers.
...for more details circle 104 on Reader Service Card

. .. for FREE demonstration circle 105 on Reader Service Card


