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Don't Get Caught With Your
MODULES

MODULES DOWN
Increase Your Profits By Utilizing
Our Module Rebuilding Program
emteidet Uwe pettaiteeil
Quality Parts

We use original parts on all modules,
no matter who the manufacturer is.
Brands we rebuild include Admiral, GE,
Magnavox, Montgomery Ward, Philco,
Quasar, RCA, Sears/Warwick, Zenith
and others.
Quality Workmanship
Only professionally trained technicians
rebuild modules at PTS. All modules
are tested, temperature cycled, retested
and airtested.
Protective Packaging
Rebuilt modules are returned to you in

polyethelene skin packaging for protection during shipping and storage.
Fast Service
Quick, reliable service is our tradition.

One Year Warranty
One year limited warranty on workmanship and parts.

PTS ELECTRONICS, INC.
PRECISION TUNER SERVICE
P.O. Box 272

Bloomington, IN 47401

812-824-9331

THE COMPLETE LIST OF ALL PTS SERVICENTERS APPEARS ON THE NEXT PAGE.
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Universal Warranty
Claim Form/
Service Ticket
The consumer electronics service
industry has been asking for it for
years and now, at last, it's a real-

claim form but also can be used by

ity.

out -of -warranty repairs.

Through the combined efforts of
the National Association of Retail
Dealers of America (NARDA) and
the Electronic Industries Associa-

Entertainment electronic manufacturers who to date have approved the new form and are now
accepting it in place of their own

II

SE TO jar!

ticket, for both in -warranty and

versal warranty claim form/ inches wide by 10 inches high and

service ticket, a reproduction of includes a block of space near the
which is shown here, and on page bottom in which the dealer's logo,
address and phone number may be
34.
The new form, designated Form imprinted.
NARDA, which played a promi317, not only is designed for use as
a universally -accepted warranty
continued on page 47
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Sure it's easy. But today's heat -sensitive microelectronic technology
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We've got
the longest running feature onnt
Our Color Bright 85° picture tube warranty ,s the

longest in the industry. We can offer it because
we're confident that a Color Bright 85 picture tube
will probably last longer than five years.

The warranty is a great selling tool that builds
customer confidence in your quality work. Plus, it
lets you form a long-term customer relationship
with each picture tube you replace.
'Limited warranty, naturally. It does not cover labor for replacing a tube.

The Color Bright 85 picture tube offers economy

with the high quality standards you expect from
Sylvania. Couple that with the new 5 -year warranty'
and you'll find the Cclor Bright 85 is an easy sale.
And it can be better for you in the long run.

SYLVAN IA
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NEWS OF THE INDUSTRY
Sony's Trinitron Color TV Production Passes Million Mark In U.S.

The one millionth Trinitron color television set has been produced by the Sony Corporation of America at its plant in San Diego. This boosts the world-wide total of Trinitron
receivers to ten million.

The Trinitron system features a single electron gun, a narrow picture tube neck, a
single large -diameter electron lens and an aperture grille that provides full-length
vertical color stripes.
Sony introduced the Trinitron models in the United States in 1969. The San Diego
plant was opened in 1972.
New Color TV Electron Gun Development From Zenith Gets Patent

A new in -line electron gun, called the "EFL", now being used in Zenith's 19 -inch
diagonal color TV models, has been patented. The new gun is housed in the narrow neck
of the firm's 19 -inch 100 -degree picture tubes. Compared to conventional bi-potential
guns, the gun is a tri-potential electron gun that uses two additional lens elements to
improve sharpness and detail.
Karl Horn, Zenith senior vice president, said, "The new gun concentrates the electron
beam to produce a spot size up to 60 per cent smaller than is possible with conventional
gun systems."
American Consumers Surveyed Have Low Opinion Of Appliance Servicers

A survey of American consumers conducted in 1976 resulted in a performance rating of

20 major industries, including the category titled "Appliance Repair Services." The
survey was sponsored by U.S. News & World Report and its results were reprinted in
ServiceShop magazine. Airlines and Banks were at the top in the results and were rated
excellent, while Appliance Repair Services, which included TV/Radio Repair Service,
was rated 19th, one step above the lowest and poorest, which was Railroads.
The survey was completed by 5,448 households selected as a cross section of the general

population. Results disclosed that "there was a widespread feeling that manufacturers
and retailers are not sufficiently interested in their customers and don't always give
them full value for their money."
Survey of Manufacturers Indicates Stable CB Market In 1977

The results of a year-end survey of CB manufacturers, conducted by TV Digest,
indicate that, after a 2 -year period of spiraling annual increases, "CB sales in 1977 will
run even with-or slightly behind -1976 totals. The median forecast by those surveyed

indicate unit sales of 12.2 million in 1977, with the average retail price of 23- and
40 -channel units settling at the $150 level."
In addition to its survey of CB manufacturers, TV Digest produced its own annual
12 -month forecast for 1977, and predicted for the CB industry, "A year of transition and
shakeout, with the industry slowly recovering from the 23 -channel to 40 -channel debacle, and at least one prominent name (plus a host of lesser brands) leaving the market.
Sales will barely top 11 million," the report goes on to say, "but pricing will improve

significantly during the 2nd half as 23 -channel dumps slowly disappear from the
pipelines."
Sales To Dealers Of Consumer Elec-

tronics Almost Break Records For

Sales To Dealers For Week Ending Feb. 18

According To Figures From The EIA

January & February

Sales of consumer electronic products were off to a good start for 1977,
according to the latest EIA figures,
with increases recorded in every category but auto radios. Color TV sales
were up 22.2% over 1976, topping all

records for the first 8 weeks of the
year, except that recorded in 1973.
The EIA figures are as follows:

1977

Products
Color TV

B & W TV
Total TV
AM Radios
AM/FM & FM
Auto Raoios
Total Radio

To Date

1.046,719
638.544
1.685.263
712.617
1.650,422
1.680,940
4,043,979

1976
To Date

856,762
579,761

1.436.50
418,05
1,556,323
1,688,113
3,662,9c1

Per Cent
Change

+22.2%
+10.1%
+17.3%
+70.4%

+ 6.0%

- 0.4%
+10.4%

Police And CB'ers Helping Each Other

A recently retired official in the state highway patrol of Missouri has called the use of

CB radios "one of the most revolutionary ideas in law enforcement to occur in the
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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 41/2 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, it's
that what works for the bench doesn't always work for the

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

you to believe their DMM is perfect for field service. Just because they've put it in a different case.
Here's how to tell the difference:

guaranteed for one year. Important extras, like diode test for
measurement of semiconductor junctions in -circuit, high voltage protection, and self test feature. And a complete line of
accessories: various battery options, and probes for measurement of rf voltages, high current ac, high voltage dc and
temperature.

1) Is the size and

4) Do you have a choice of manual or autorange?

field.

But a lot of companies don't understand that. They'd like

shape designed for
the field?

We offer two versions: the 8030A 31/2 digit and the 8040A
41/2 digit with autoranging. Because we know not all field
service applications are alike.

How do you carry your
tools? We designed the 8030A/

5) What is the price?

8040A DMMs into an ideal

A field service DMM is a tool, and should carry a practical
price. Our 31/2 digit 8030A is $250* Our 41/2 digit 8040A is
$440* Check around and you'll see how practical that is.

shape after we researched
the requirements of field
service work. It's sized to fit

6) Do you trust the company that builds it?

in a case. And it's rugged,

to take the beating field
instruments must survive.

If it doesn't fit here, it's not
for field service.

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

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 Terrace, WA 98043. Fluke (Nederland) B.V., P.O. Box 5053, Tilburg, The Netherlands. Phone: (013) 673-973 Telex: 52237.
* U.S. price only.

The field service DMMs for field service people.
FLU K El
_tor more details circle 116 on Reader S.arvice Card
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century." Colonel S.S. Smith, retired Missouri Highway Patrol superintendent, told CB
manufacturers, distributors and dealers at the recent PC -77 in Las Vegas that "I am
firmly convinced that cooperation between citizens and law enforcement through CB
radios results in a far better service in protection to the public as well as providing a
positive means whereby citizens can become directly involved in matters of highway
safety, crime prevention and crime control."
Colonel Smith headed the Missouri patrol when it undertook an unusual experiment
using CB radios in patrol vehicles, as well as base stations at troop headquarters and
weigh stations. "Besides saving many lives, CB reports resulted in arrests for murder,
kidnapping, armed robbery, assault, rape, escape from state and federal institutions,
auto theft, house burglaries, and a host of traffic violations."
"An interesting spin-off of the data we collected has proven to be most worthwhile,"
noted the Colonel. "We found that the lapse time between the occurrence and notification
of accidents investigated by conventional means was about 14 minutes, as compared to
about 8 minutes when notified by CB radio."
Bureau Of Standards Stations Discontinues Two Frequencies

The National Bureau of Standards (NBS) has cancelled broadcasts on three less -used
frequencies of radio stations WWV and WWVH. Frequencies affected are 20 and 25 MHz
at WWV (Fort Collins, Colorado) and 20 MHz at WWVH (Kauai, Hawaii).
The decision to terminate these broadcasts was based on the results of a 1975 survey of
over 12,000 users. Both stations will continue to broadcast on their other frequencies of
2.5, 5, 10, and 15 MHz, with no change in radiated power. NBS radio station WWVB will

also continue broadcasting on 60 kHz with no change.
Zenith To Produce & Market Video Tape Recorder Of Sony Design

An agreement has been reached between the Zenith Radio Corporation and the Sony
Corporation that gives Zenith the rights to produce and market video player/recorders
based on the tape scan technology incorporated in the Sony Betamax video Tape recorder.
Zenith expects to offer the player/recorder in volume during the fall selling season this
year.
The separate video player/recorder unit, to be produced for Zenith by Sony, will be
capable of attachment to any TV receiver. In addition, Zenith plans to introduce several

FE -4104
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models in which the video player/recorder tape deck will be combined with a large screen

Zenith color receiver. Using a special timer, the new Zenith unit will permit video
recording during pre-set time periods while the consumer is away from home.
Also planned is the availability of a black -and -white camera and microphone for
in -home motion picture photography with sound recording.
Firm pricing plans for the new equipment have not been developed as yet, but company
spokesmen say the player/recorder will be priced to be competitive with other high
quality video player/recorders.
Future Electronic Consumers Predicted For An Active Role

In the near future, consumers of electronic products will be much more active in their
participation with the products, according to an RCA executive.
In appearing at a Rotary Club in San Francisco, Roy H. Pollack, vice president and
general manager of the RCA consumer electronics division, said that the electronic
products produced in the past that were designed just for entertainment are gradually
evolving into products which will involve the consumer in a more active role.
Examples of such products forecast by Pollack included:
An s.o.s. system for fire, smoke and intrusion
The widespread use of the picture telephone
A home TV system with built-in video game capability and video recording/playback at
the viewer's convenience

Wristwatches that electronically read out the time, date, temperature and blood
pressure
A wrist radio which could be used for electronic voting, census taking, civil defense,
medical monitoring and instant communications with police and other security agencies.
New Color TV With AM/FM Radio For Hotels & Motels Introduced by GTE Sylvania

A combination 19 -inch (diagonal) color TV with AM/FM radio designed for use in
hotels and motels has been introduced by GTE Sylvania. It is the first combination
receiver marketed by the company.
Designated the GM6971RW, the television set features a solid-state chassis with
GT-Matic self-adjusting tuning, a Chroma-line picture tube and plug-in integrated
circuits and transistors. The radio has pushbutton tuning. III
When you think of receiving tubes, think RCA! When you think of
dealer awards, think RCA "Free and Easy '77." Then get both from
your local participating RCA tube distributor. Quality tubes and
quality awards go hand in hand from RCA.

Free with your purchase of RCA
Entertainment Receiving Tubes
Check out these 17 values; select the award you want; then visit your
participating RCA distributor and find out how easily you can take home
that award when you place your tube order.
SPALDING "DRIBBLER" BASKETBALL - FE -4102 - Value: $12.00
(Not Illustrated)
SPALDING TENNIS CARRY -ALL FE -4103 - Value: $15.40
(Not Illustrated)
WILSON PRO STAFF GOLF BALLS
- FE -4118 - Value: $15.75

SPALDING REBEL FOOTBALL -

FE -4104 - Value: $17.00
WATER PIK SHOWER MASSAGE FE -4105 - Value: $24.95
SPALDING PANCHO GONZALES
SIGNATURE RACKET - FE -4106
- Value: $22.60

PRESTO BURGER/2 - FE -4107 Value: $35.90

GARCIA MITCHELL SPINNING
COMBO - FE -4108 - Value - $39.95
SCHICK PRO JET -1200 STYLING
DRYER - FE -4109 - Value: $39.00

SKIL DOUBLE INSULATED
2 -SPEED JIG SAW - FE -4110 Value: $40.95 (Not Illustrated)
TAYLOR AMERICAN EAGLE
BINOCULARS - FE -4111 Value: $56.95

SHEPHERD BALL -B-0 FAMILY
SIZE GRILL - FE -4112 - Value:
$54.95

HAZEL SAXONY 21" DUFFEL BAG
- FE -4113 - Value: $50.00
ROCKWELL 16" HEDGE AND
SHRUB TRIMMER - FE -4114 Value: $34.95

SKIL MULTI -PURPOSE X-TRA
TOOL - FE -4115 - Value: $67.95
OLIVETTI UNDERWOOD
PORTABLE TYPEWRITER FE -4116 - Value: $79.50
OLIVETTI "DIVISUMMA 32" ELECTRONIC PRINTING CALCULATOR
- FE -4117 - Value: $109.00

RCA Distributor & Special Products Division. Deptford, N.J. 08096

illReceiving
Tubes
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TECHNICAL
LITERATURE

ing tool kits and tool cases. Available

free from Jensen Tools and Alloys,
4117 North 44th Street, Phoenix, AZ
85018.

Two -Way Radio Cable Products
The New 1977 Battery Index, just are covered in a new brochure from
released by the National Distributors
Association (NEDA), simplifies customer re -order of replacement batteries for many electronic devices. The
new index includes 182 battery types
which account for approximately 80%
of total battery sales. Handy number
suffixes are used to accommodate listings for both Ni Cad rechargeable batteries and 9 groups of various non -

Cerro Communication Products. The
new 4 -page brochure covers the firm's
new line of 50 and 75 ohm cable for CB,

land mobile and marine radio applications. It includes physical and electri-

cal properties in a comprehensive

chart. The literature, called Catalogue
No. 9876, includes 8,58,59 and 174/U
type cable which is available in vari-

ous bulk lengths, plus a 59/U co -

chargeable types. Available for 50 phasing harness. Available free from
cents for quantities less than 100, or Cerro Communications Products,
$16.50 per hundred, from National Halls Mill Road, Freehold, N.J. 07728.
Electronic Distributors Association,
3525 W. Peterson Avenue, Suite 601, A TV Symptom Repair Manual, the
1977 edition, is now available from
Chicago, Ill. 60659.
Hard -To -Find Tools for electronic
assembly work and precision mechan-

ics are covered in the latest catalog
from Jensen Tools. The new 136 -page

catalog includes over 3,000 tools of

interest to field engineers, technicians, instrument mechanics, lock-

General Electric. The newest manual
contains information on GE products
included in the last manual, and adds
information on the newest GE chassis.
The booklet lists a variety of symptoms and tells you what to check and
in what order. The information repre-

sents the combined experiences of
smiths, watchmakers, and electronic hundreds of technicians. Available
hobbyists. Categories covered include: from $1 at GE distributors or from
micro -tools, test equipment, soldering General Electric Company, Product
equipment, tweezers, screwdrivers, Service, College Blvd., Portsmouth,
power tools, and 32 -page section cover-

Va 23705.

Antennas For TV, MATV And CB
are fully described and illustrated in
the newest 56 page catalog from Jerrold Electronics. The new literature
includes home TV antennas, system

antennas, CB antennas, towers,

MATV headend equipment, MATV
distribution equipment, preamplifiers, reception accessories and remote
controls. Available free from Jerrold

distributors, or from Jerrold Electronics Corporation, Distributor Sales
Division, 200 Witmer Road, Horsham,
Pa. 19044.

Professional Test Instruments,
available in kit or wired form, are de-

scribed and illustrated in the latest
brochure from Eico Instruments. In-

cluded in the new literature is the

firm's complete line of electronic test

and measuring instruments, including oscilloscopes, VTVM's, VOM's,
generators, tube/transistor testers,
power supplies and probes. Available
free from Eico Electronic Instrument
Co., Inc. 283 Malta Street, Brooklyn,
N.Y. 11207.

AM and SSB CB Radios are fully
described and illustrated in full color
in a new folder available from Cobra
Communications. The full line of the
firm's CB units and accessories are included in the folder. Available free

from distributors and Cobra Communications, 1801 W. Belle Plaine
Avenue, Chicago, Illinois 60613.

Nice things

happen
to
antler
dealers

4

CB Service And Test Instruments
for the professional servicers are pictured and described in the new full color folder from Hickok Instruments.
The literature covers the firm's new
Model 388 CB In -line tester which
provides digital read-out of frequency,
power output, standing -wave ratio,
and percent of modulation. Also included in the folder are descriptions of
the Model 256 CB/RF generator, the
model 244 Mobil/comm power supply,
frequency counters, and the model 270
function generator. The folder is free
from Hickok Electrical Instrument Co.,

who bring
s
o
s on one of the nice things that happen
hen you sell antler antennas. Antler's inentory control plan helps you avoid price cuting squeeze -plays like last summer. And, you

an cash in on full profit sales when customrs ask for -Antler' by name.
ntler has it all together! A quality antenna
hat lives up to its claims. Fewer installation
roblems. A real merchandising program for
.rofi

The Favorite
For All 23/40
Channel CB's
Antlers "Posi-grip
Magnetic will be
your fastest moving
model. It's the
"no -installation"
magnetic that does
away with "anti -theft"
gimmicks and delivers
the best range for
all 23 or 40
channel CB's.

.

Reach -Out with Antler'

Got your Antlers on?

antler antennas

10514 Dupont Avenue, Cleveland,
Ohio 44108.

Test Instruments for Electronics
are fully pictured and described in the

latest test instrument catalog, No.
811-22, from Heath/Schlumberger.

This is the catalog of fully assembled
test instruments, including single and

dual trace oscilloscopes, frequency

counters, chart recorders, power
supplies, digital multimeters, func-

tion generators, audio test instruments, CRT rejuvenator/testers,

VOMs & VTVMs, electronics learning
courses, probes and accessories. Prices

are included. Available free from,
Heath/Schlumberger Instruments,
Benton Harbor, Michigan 49022. II
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Arzolia dew", 4/Adieir,
Astatic gives you a beautiful
voice in communications.
Look and listen to Astatic's 1104C, the
pre -amplified, base station micrcphone with
style, convenience and quality.

4:1!.,!1.tes

In the rich heritage of the Astatic D104,
famous for sound innovation for over 40 years,
the 1104C brings you balanced performance
and beautiful appearance. Those smooth
contemporary lines communicate with the eye
the way Astatic's engineering communicates
electronically. Just beautifully!
Base -mounted slide controls enaEle you to
adjust the high gain amplifier to the right
modulation level and tone quality for every
voice. Provides intelligible transmission and
talk power for each operator. An aijustable
master gain control prevents over -modulation
and distortion. The output impedence is
compatible with inputs of all commercial
transmitter -transceivers.
Powered by a 9 -volt replaceable battery,
the 1104C has a six wire coil cord for relay,
electronic or virtually any type of ho3k-up.
During receive the audio circuit is open.

Make this remarkable microphone the beautiful
voice in your communications. See your
electronics distributor or dealer. Or write for
more information on the Astatic 1104C.

List Price $83.00

THE ASTATIC CORPORATION
CONNEAUT, OHIO 44030

IN CANADA: Canadian Astatic Ltd., Scarboroigh, Metro Toronto, Ontario
...tor more details circle 107 on Reader Service Card
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Complementary Metal

Caution: CMOS IC's

(CMOS) integrated cir-

By Joseph J. Carr, C.E.T.

Oxide Semiconductor

cuits have found their

way into industrial,

commercial, and con-

sumer products. Al-

though there are some

analog CMOS-based
chips around, the vast
majority are digital logic

elements. And if you

An explanation of Complementary
Metal Oxide Semiconductor (CMOS)
integrated circuits-and a review
of the special servicing techniques
they require.

think that "digital electronics" aren't presently
of much importance to high output (+5VDC)
the consumer -oriented when the input is low,
electronic servicer, let and a low output when
me remind you that the input is high.
CMOS digital chips are
now used in TV receivers

with pushbutton tuning,
synthesized front -ends
and the on -screen chan-

nel number display, as
well as in many PLLsynthesized CB radios,
TV games, and digital
clocks.

means that one transis-

tor of the complementary

pair in Fig. 1A will always be on, while the
other is off.

If we view the output
stage of the CMOS inverter as a series circuit consisting of the channel re-

metry circuit. Transistor
Q1 is an N -channel de-

this case, Q1 is off and Q2

is on-so RQ1 is high and

02
IP-CHANNEL)

+5

L

+5

INPUT

OUTPUT
01

not too distant future,
their use will become

IN -CHANNEL)

widespread. Now is the

RQ2 is low. By normal
voltage divider action,
this places the output on
high. The situation re-

verses, however, as

shown in Fig. 2B, when
the input is high. In this
case, Q1 is on and Q2 is
off, so RQ, has a low resistance, and RQ2 has a high

resistance. And, again,

time to learn what

by voltage divider action,
we find that the output is

CMOS chips are, how
they function, and how to

low.

handle them during ser-

The CMOS output will

vicing.

present a low resistance
path (200-1000 ohms) to
ground in the low stage,
and a path of similar resistance to Vcc(+) when
high. The off transistor
in each output state will,
however, present an extremely high resistance;
so, to the power supply,

WHAT ARE CMOS CHIPS?

The CMOS integrated
circuit, or chip, is part of
a family of digital logic

integrated circuits that
are based on the MOS-

FET transistor principle
rather than on the bipolar construction used in

there is always a high re-

TTL, DTL, ECL, and

sistance to ground. The
only time when this resistance drops appreciably is when the output

RTL logic chips. In Fig. 1,

you see both a typical digital logic (CMOS) inver-

circuit that will deliver a

just the opposite. This

site polarity type in a
complementary sym- sistances of Q1 and Q2,

vcc (+)

The use of CMOS IC's

ter stage, and for comparison, a bipolar type
TTL inverter stage. An
inverter stage-whether
CMOS or bipolar-is a

potential is zero. The

P -channel device does

the situation as seen by
the output terminal will
The CMOS Inverter
vice, while Q2 is a be as is shown in Fig. 2.
The CMOS inverter P -channel. Recall that an In Fig. 2A, we see the
(Fig. 1A) uses two MOS- N -channel MOSFET will situation existing when
the input is low, and in

in the consumer elec-

tronic products we service is just in the beginning. Certainly, in the

FET transistors of oppo-

turn on when its gate is
made positive with respect to the source, and
turns off when the gate

stage is in transistion

from high to low, or from

low to high. At those
Fig. 1-Schematic drawings of: (a) a typical CMOS inverter circuit, and (B)
a typical TTL inverter circuit.
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times, the on/off roles of
the two transistors is reversing. When the out -

SERVICE ORDER

(Afeas-) LARGE

with CLAIM CHECK & IDENTIFICATION TAG
O ']3

........ -

OGICING1 0
YOUR FiRIA

NAME HERE

GET PAID FOR EVERYTHING YOU
DO! Ample writing room for all costs.

1211Awn Street BAP IIP

YOUR TOPIEE

cirEmPH1.1

STATE

PIHne 123

AAA,

N°_

LOCATE EQUIPMENT ... EASILY,
QUICKLY Service Order, Claim
Check and Identification Tag carry
same control number.

IOW

CREATES CUSTOMER GOODWILL
Provides complete breakdown of
charges - reduces misunderstandings.
SIMPLIFIES YOUR PAPERWORK
Combines into one EASY -TO -USE

form -

Customer Invoice
Service Order
Customer Claim Check
Promissory Note

fe.

Identification Tag
Delivery Directions
Payment Record
Friendly Guarantee

SERIES 311 - Size 854" x 9Ya" overall. Made in individual sets printed in red and blue ink. Available in
duplicate (white bond, manila tag) or triplicate (white
bond, yellow bond, manila tag) with carbons pasted

1001

in position, ready to use. (Prices include your heading

(two locations) and consecutive numbering (three
locations) printed in red ink.) Plastic covered wire

CIAN tNECIC

fasteners supplied.

DUPLICATE
Form 311-2

TRIPLICATE
Form 311-3

4,000 sets - $156.00 4,000 sets - $205.00
2,000 sets 86.50 2,000 sets - 112.00
1,000 sets - 51.50 1,000 sets 62.50
500 sets - 31.50
500 sets - 36.95
250 sets 19.50
250 sets - 23.50
CUSTOMER CLAIM CHECK

EQUIPMENT IDENTIFICATION TAG

FAST SERVICE

- MONEY -BACK GUARANTEE

Schedule jobs, assign
. easier, faster, better

men .

NEW ENGLAND BUSINESS SERVICE. INC

TOWNSEND. MASSACHUSETTS 01470

.

SERVICE ORDER

QTY.

ITEM NO.

DATE

DESCRIPTION

RACK

OMNI
MINN

19
START CONSECUTIVE
NUMBERING AT:

No. 1001
No

Organizes your work
Made of attractive red textured
vinyl, bonded to durable
aluminum.
RACK 4#981 - For forms up to
x
Seven pockets each
with capacity of 20 triplicate sets of
Form 311 Service Orders.

Do Not Number
HEACING TO BE PRINTED ON SERVICE ORDERS

MACNF

AUTHORIZED SIGNATURE

BILL AND SHIP TO ill different from above).

Size overall
10" x 29'/2"

$ 275°
EACH

L
...tor more details circle 121 on Reader Service Card
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put is stable on either

MOSFET is illustrated

high or low states,

by the structure diagram
in Fig. 3B. When the in-

VCC 141

though, the power supply

sulated layer of metal

sees such a high resis-

tance that only a few microamperes is drawn.
The CMOS Inverter
Inverter

oxide is breeched, metal

R02

ions are pulled into the

(HIGH -RI

void. If a sufficient

number of ions are drawn

Vs. TTL

Now let's contrast the
behavior of the CMOS
inverter with that of the
TTL inverter, as shown
in Fig. 1B. A TTL stage

will always draw cur-

OUTPUT
OUTPUT

0

INPUT

and the device will be de-

LEVEL
RO1

INPUT
LEVEL

A

(LOW -RI

(6)

rent, and often in consid-

erable amounts. A cer-

tain well -used TTL

in through the gate, the
channel will be shorted,

Fig. 2-Drawings at a resistor network representing: (A) CMOS in a high

NAND gate draws 8 ma output state, and (B) CMOS in a low output state.
when the output is high,
and 22 ma when the outThe TTL printed cir- fairly low in cost. A typiput is low. On the other cuit board has to have a cal quad NAND gate of
hand, a CMOS chip with generous sprinkling of 4000 -series costs around
the same number of in- 0.1-1.0 µF bypass capaci- one dollar, for example,
dependent NAND gates tors to alleviate such but the special purpose

stroyed. A more insideous fact, though, is that

the action may be delayed because a sufficient number of ions
may not enter the void
immediately. Eventu-

ally, the accumulation of
ions will build up enough
to short the gate and de-

stroy the chip-and
you'll be faced with a
callback.
The Cure For Unwanted
Static

high, and 170µA on low; ratio is not less than one

CMOS types can get to be
very expensive. One digi-

the popularity of CMOS chips unless a single chip

ple, costs $18-a fre-

built-in Zener diode pro-

from its neighbors. in a car radio costs

wanted static electricity,

asks for only 15µA on problems. The usual

Even though some

a fact that accounts for capacitor for every two tal clock chip, for exam- CMOS chips feature
chips in the large, powerful systems.

is relatively far away quency counter chip used tection against un-

Another useful prop- Whenever a nearby TTL
erty of CMOS chips is chip undergoes a transitheir ability to operate tion, these capacitors

from a wide range of will smooth things out by
Vcc(+) and logic voltage dumping their charge
levels. Most will operate onto the Vcc(+) line.

nicely over a +4 to +18
volt range. The TTL chip,

on the other hand, will

CAUTION! CMOS CHIPS ARE
EASILY DESTROYED

not operate well without

The main problem for

a supply of very nearly servicers is that static

+5VDC. Because of this electricity from your
sensitivity to voltage, the body and tools, or by
heavy current require- transient charges generments of the TTL chip ated as you connect test
will often cause suffi- equipment can easily de-

$30-and a popular mi- some safeguards are reccrocomputer chip costs ommended. An example
over $79.
Why Are CMOS Chips So
Sensitive?

of a "protected" CMOS-

MOSFET inverter is
shown in Fig. 4. The

4000 -series CMOS chips

Atypical CMOS chip of with a "B" suffix will
the MOSFET type is usually have this type of

shown in Fig. 3A. The protection, but protecgate electrode is insu- tion is not absolute. Belated from the n -channel

cause of this, and the fact

The breakdown voltage
of so thin a layer is typi-

not have protection, we

by a metal oxide layer that older CMOS devices
that may be as little as and many currently sold
1/10,000th inch thick. for special functions do

suggest the following
cient I -R drop in the stroy CMOS chips. Al- cally in the 80 volt range. special handling tech-

printed circuit tracks to though the CMOS chip is With the possibility of a
create problems. When a relatively safe when in a buildup of several
TTL output drops low, circuit, they can be ex- hundred volts of static

static damage when tools and work surfaces,

out proper precautions,

be fastened to your

demands that will drop handled out of the cirthe terminal voltage at cuit.

the ICC Vcc(+) input.
The sensitivity to
Besides the possibility static electricity is comof starving the chip, this parable to the MOSFET
voltage drop also creates problem of several years

"glitches", or spurious ago-but, with CMOS

pulses, that raise hob chips, it can result in a lot
with things like gates, higher dollar loss. The
counters, and flip-flops.

A grounded environment will eliminate most
unwanted static electricity. For example, a large

there is a sudden and tremely vulnerable to electricity on your body,
very sharp rise in current

niques.

common CMOS chips are
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it's easy to see how, with-

you could "zap" a CMOS
IC into never-never land,

aluminum sheet should
workbench. If your work
with CMOS devices will

along with your service be done only occasionprofit from that job, and ally, a more temporary
maybe even the next two arrangement can be used
jobs.

consisting of a regular

nism of a CMOS-

homemade "static blot -

The failure mecha- cookie sheet, or a

One Call.
Your Mallory distributor's
got them all.
Take the search and wait out of your
electronic parts finding.
Go straight to your Mallory distributor,
by phone or in person.
Get to know the convenience and economy of simplified single -source buying. To

deliver exactly what you want in parts,
quality, and quantity. Immediately from
stock on hand, or in most cases within 24
hours from the factory.
Your Mallory distributor goes all out for
his Number 1 VIP ... you. Get in touch with

him soon. Mallory Distributor Products
Company, a division of P. R. Mallory & Co.
Inc., Box 1284, Indianapolis, Indiana 46206.
(317) 856-3731.

Mallory-Richco
fastenina_davices

Ceramic capacitors

Aluminum and tantalum
electrolytic capacitors

MALLORY

Capacitors Controls Fastening Devices Resistors Security Products Semiconductors Solderless Terminals Switches
...for more detaRs circle 119 on Reader Service Card

$975

All cables included

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

AND CONFUSING CABLE SYSTEMS. GET AT THE

$

PROBLEM IN A JIFFY WITH THE

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

AVOID TIME -WASTING MULTIPLE INSTRUMENTS

r\1

CD 1=1

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. Competition 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

$

.

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

AVE ON READOUT TIME:

One direct -reading digital readout saves interpretation time
and reading errors. You'll know the CB's frequency, generator 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.

ON CHANNEL CHECKING:
Simply rotate the CB42 and CB selectors through all 40
channels and read "percent off center frequency" on the

$AVE

direct -reading digital meter 1.005% FCC maximum deviation) in less
than two minutes for all 40 channels.

ON TIME CONSUMING CONNECTIONS:
Three cables, provided with your CB42, do the entire job;

$AVE
audio cable, transmitter cable, and receiver cable.

want to concentrate on your troubleshooting and not

ON ANNOYING HOWL:

fiddle with 15 cable connections and 28 knobs on different instruments. So you will want to get an instrument
that takes you from antenna input to speaker, and from

SAVE

mike to antenna load in one neat package.

transceiver and quietly monitor the audio output on the meter.

Why get a screwdriver in the 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

ON BENCH SPACE:

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.

The CB42 takes less than one-third the bench space of other

$AVE
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.
cir

'''''''G rl C CD 1=i

3200 Sencore Drive. Sioux Falls. South Dakota 57107
Phone (605)339 0100

VALUE LEADERS IN RADIO -TV. 2 WAY AND MRO INSTRUMENTS
14
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ter" made with a piece of

aluminum sheeting

backed by plywood or
masonite.
You must ground all of

your tools-and

yourself-to the alumi-

num sheet. Flexible

ground wires, made of
red and black test lead
wire, seem to work best.

For tools, I prefer one
screwdriver and a pair of

metal tweezers because
they can be made to take
solder so easily.

The ground to your

body can consist of a con-

nection to your metal

watch band with an

alligator -clip -equipped
lead wire, or better yet, a

(A) a normal CMOS-MOSFET struc-

dered to a low-cost

MOSFET structure with a breech in
the insulated gate layer.

wire permanently sol-

metal -banded ID

Fig. 3-Construction drawings of

ture, and (B) the same CMOS-

bracelet. Remember to be "earth-grounded"scrape off the chrome - but not directly. Acciden-

Fig. 4-Schematic drawing of a diode -protected (B suffix) CMOS inverter.

1-megohm, two -watt re- pipe (not the plastic
sistor between earth type), a ground rod, or

tal contact with the 120 - ground and the metal the ground terminal of a
volt AC mains while plate. The "earth -end" of nearby AC outlet.
The metal work sur- grounded directly could the resistor should be
Just as a life-saving re-

plating before soldering,
however.

face on the bench should

be fatal. Instead, use a connected to a cold water fresher, remember that

ordless Solder ng tation

Cordless portability on the bench or
in the field.

Quick 4 -hour charge.
Holder automatica.ly charges highperformance Ni-Cd battery.

Rigid coaxia tip ro-ates to
desired working position.
Easy -touch switch, tunnel light.
Switch lock and indicator light.
Ask your Local Distributor 'or The Ungar #200
Quick Charge Cordless Soldering Station or
Contact Ungar for more information.

Ungar.

:,,,,si.sii;Donxoef.0t5Ido&Iningosntrifs
Ca.Inc.90220

- (213) 774-5950
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An Extraordinary Offer
to introduce you to the benefits of Membership in

ELECTRONICS BOOK CLUB
for a limited time only you can obtain

ANY3

OF
THESE

UNIQUE
BOOKS

''

yours for only
... with Trial

(Combined List Price $43.85) Club Membership
May we send you these helpful new

books as described on the facing

page as part of an unusual offer of a

Trial Membership in Electronics Book
Club?

These are quality hardbound vol-

umes, especially designed to help you
increase your know-how, earning power, and enjoyment of electronics.
These handsome, hardbound books
are indicative of the many other fine
offerings made to Members ... important books to read and keep . . . volumes with your specialized interests in
mind.

Whatever your interest in electronics -radio and TV servicing, audio and
hi-fi, industrial electronics, communications, engineering -you will find
Electronics Book Club will help you.
With the Club providing you with
top quality books, you may broaden
your knowledge and skills to build
your income and increase your understanding of electronics, too.
How You Profit from Club Membership

This special offer is just a sample of

the help and generous savings the

Club offers you. For here is a Club devoted exclusively to seeking out only

those titles of direct interest to you.
Membership in the Club offers you
several advantages.

1. Charter Bonus: Take any three of
the books shown (values to $43.85)

for only 990 each with your Trial
Membership.

2. Guaranteed

Savings:

The

Club

guarantees to save you 15% to 75%
on all books offered. All books are offered at low Member prices (plus a
small shipping charge).
3. Continuing Bonus: If you continue
after this trial Membership, you will
earn a Dividend Certificate for every
book you purchase. Three Certificates,
plus payment of the nominal sum of
$1.99, will entitle you to a valuable
Book Dividend which you may choose
from a special list provided members.

4. Wide Selection: Members are annually offered over 50 authoritative,
new books on all phases of electronics.

5. Bonus Books: If you continue in
the Club after fulfilling your Trial
Membership, you will receive a Bonus
Dividend Certificate with each additional Club Selection you purchase.
For the small charge of only $1.99,
plus three (3) Certificates, you may
select a book of your choice from a
special list of quality books periodically sent to Members.

6. Prevents You from Missing New

Books: The Club's FREE News gives
you advance notice of important new
books

.

.

.

books vital to your con-

tinued advancement.
This extraordinary offer is intended
to prove to you, through your own ex-

perience, that these very real advantages can be yours . . . that it is pos-

sible to keep up with the literature

published in your areas of interest .
and to save substantially while so do-

.

ing.

day. You will receive the books of
your choice for 10 -day inspection.

SEND NO MONEY! If you are not
delighted, return it within 10 days
and your Trial Membership will be
cancelled without cost or obligation.
Electronics Book Club, P.O. Box 10,
Blue Ridge Summit, Pa. 17214.
Typical Savings Offered Club
Members on Recent Selections
nding/Using Mod. Elect. Srvc.
Test Equip. & Sig. Gen. (duel selection/
Und e

List Price $18.90; Club Price $9.95
CB Radio Schematic/Servicing Manual Vol. 1

List Price $8.95; Club Price $5.95

CB Radio Schematic/Servicing Manual Vol. 2 List Price $8.95; Club Price $5.95
CB Radio Schematic/Servicing Manual Vol. 3 List Price $8.95; Club Price $5.95
Master Transist./IC Substitution Handbk.
List Price $11.95; Club Price $5.95

Gen. Electric Color TY Service Manual -

How the Club Works

Forthcoming selections are described

in the FREE Club News, published
thirteen times a year. Thus, you are
among the first to know about, and to
own if you desire, significant new
books. You choose only the main or
alternate selection you want (or advise if you wish no book at all) by
means of a handy form and return
envelope enclosed with the News. 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.

Limited Time Offer!

Here, then, is an interesting opportunity to enroll on a trial basis . . . to
prove to yourself, in a short time, the
advantages of belonging to Electronics Book Club. We urge you, if this
unique

each

offer is appealing,

to act

promptly, for we've reserved only a
limited number of books for new Members.

To start your Membership on these

attractive terms, simply fill out and

Vol. 3 List Price $8.95; Club Price $4.95
Broadcast Engineering & Maint. Handbk.
List Price $19.95; Club Price $12.95
Practical Solid -State DC Power Supplies
List Price $9.95; Club Price $6.95
How to Repair Home Kitchen Appliances
List Price $8.95; Club Price $4.95
Transistor Ignition Systems
List Price $8.95; Club Price $5.95
Servicing Medical & Bioelectronic Equip.
List Price $10.95; Club Price $6.95
Optoelectronics Guidebk.,/w Tested Proj.
List Price $8.95; Club Price $4.95
Master Handbook of Digital Logic
Applications List $11.95; Club Price $7.95
Fire & Theft Security Systems -2nd Ed.
List Price $8.95; Club Price $4.95
Impedance
List $8.95; Club Price $5.95
CBer's Handybook of Simple Hobby Proj.
List Price $6.95; Club Price $3.95
Build Your Own Working Robot
List Price $8.95; Club Price $5.95
Switching Regulators & Power Supplies
List Price $9.95; Club Price $5.95
106 Easy Elec. Proj.-Beyond the Transistor
List Price $8.95; Club Price $5.95
Linear IC Applications Handbook
List Price $9.95; Club Price $5.95
Math. Unraveled/New Commonsense Ap.
List Price $9.95; Club Price $6.95
Mod. Guide to Digital Logic: Processors,
Memories & Interfaces
List Price $9.95; Club Price $5.95
Electronic Conversions, Symbols/Formulas
List Price $8.95; Club Price $4.95
Electronic Music Circuit Guidebook
List Price $9.95; Club Price $5.95
Digital/Logic Electronics Handbook
List Price $9.95; Club Price $6.95
Handbook of Multichannel Recording
List Price $10.95; Club Price $7.95

mail the postage -paid airmail card to-

SENDNO MONEY!

Simply fill in and mail postage -paid Airmail card today!

Troubleshooting with the
Dual -Trace Scope

,5
7W

For fast.
effective
color TV
troubleshooting, no instru-

automatic sweep modes, dual -alternate and dual -chopped sweep modes.
and other features of these instruments. He takes you through a variety
of specific color TV modules to show
how each troubleshooting sequence is
performed. Apply his procedure to any
make, any model! Over 125 photos
of actual scope traces illustrate defective and normal waveforms. 224

252g Va5
Hardbound.ir

Order No. 772

Photo/Symptom Guide to
Solid -State Color TV Troubles
The book to reach for
when the going gets
tough! Now you can

get to the trouble
fast by letting the

TV itself tell what's
wrong, by using picture symptoms to zero
in on the fault. Contains 150 photos,
carefully organized by
symptoms, that illustrate actual circuit

faults-you can realsee chat happens when different
video and color stages fail. You'll

replacement

servicing-PLUS 21
programmed troubleshooting charts and

the dual -trace triggered -sweep scopeit does in minutes
what takes hours
with the old-fashioned recurrent -sweep
scope. Veteran ser-

ricer Goodman tells
about the dual -trace
scope and its features; how to use the triggered- and

List

Here's complete info
on antennas, system
design,
installation,

ment compares with

vro

Master Tube Substitution
Handbook
A 3 -section handbook
rivers 99% of tube

Practical CB Radio
Troubleshooting and Repair

complete schematics
fur 18 popular transceivers!
Contains
more practical info
on
troubleshooting
and installing CB

transceivers than any
book in print-nononsense, stage -by -stage service data
for all types of CB gear, plus downto-earth advice on getting to the
source of trouble and making repairs

needs.

tar receiving, transmitting (both ham
and 2 -way commercial, industrial, and
foreign tubes. Only

readily available substitutes
listed-no
need to search lists
of tubes you'll rarely
see in use. Section 1
contains a cross-reference of all popular vacuum tubes and their variations. listing substitutes which have

similar or superior characteristics; 2
illustrates 576 base diagrams in alphanumeric order; 3 contains a complete listing of B&\V and color TV
picture tubes and substitutions, notes
on how to fit tube to chassis, how to
make necessary wiring changes, chassis alterations, cabinet tioddications,
etc. 322 pps.. 576 illus. Leatherette.
List Price $8.95 Order No. 870

C.E.T. License Handbook,
2nd Edition

Microprocessor/
Microprograming Handbook

A practical, authori-

This

completely re wised guide to the

GET

tative guide to the
construction. operation, programme and
applications of perhaps the most significant new technological achievement of
our time. Tels what
microprocessor are,
how they work, where
they're used, how you
can use them In your
applications! Shows

C.E.T. exam features
the first coverage of
medical, communications, and MATV systems exams, and cov-

LICENSE
1111111101111

WM MUM

you need to
know to pass all 6
ers all

available exams, including circuit explanations. basic circuit
math, signals and
waveforms. B&W and

Item

Lists best substitutes

Fur the first time ever, it brings all
aspects of CB operation and maintenance together; it's chock-full of hundreds of shortcuts, hints and kinks
the author bag gained from servicing
thousands of CB units. 238 pps.,
108 illus. Hardbound.
List Price $8.95 Order No. 754

fast-in the field or on the bench.

Electronic Circuit Design
Handbook
New Fourth Edition
-A brand-new, enlarged edition of the
popular circuit
designer's
"cookever

book. now containing over 600 proven
circuits, for all types
of functions, selected

thousands

from

.

on

: the basis of original-

ity and practical application.

Now

you

can have, at your
fingertips, this carefully planned reference source of tried and tested circuits. Selected on the basis of their
usefulness, this detailed compilation

is the answer to the need fur an organized

of practical design data

. both
gathering of proved circuits
basic and advanced designs that can
easily serve as stepping stones to
almost any kind of circuit you might
.

.

want to build. 416 pm.. 19 big sections, over 600 illus. 8'/s" x 11".
List Price $17.95 Order No. T-101

Master Handbook of 1001
Practical Electronic Circuits
The ideal schematic
sourcebook of IC and
transistor circuits for
practically anything

and everything-with
ALL data needed to
put them to work...
each circuit diagram
has every component
carefully labeled, and
every schematic is accompanied by all the
info you deed to con-

struct the circuit for
use in your own individual application. The circuits included are com-

learn how to recognize the characteristic symptoms produced by each TV
stage. Each page contains a clear
photo of symptom, plus an easy -to understand description of the problem and its solution. There are also
20 schematics of typical solid-state
circuits. Helps anyone in TV servicing to take the trouble out of troubleshooting. 224 pps.. 169 illus. Hardbd.

how to write the necessary programs
(called microprograms) to allow microprocessor to process and manipu-

pps . 176 illus. Hardbound.

Hardbound.

List Price $8.95 Order No. 809

color TV, antennas and transmission
lines, test equipment, waveform anallysis and its use in TV troubleshooting, etc. Info is priceless for day-today reference-you'll refer to it again
and again. Separate Chapters cover 5
options with info needed to pass the
specialized exams. Each Chapter includes questions and answers for self testing. and a replica test is included
to help you know when you're ready!
448 p ps.. 381 illus. Hardbound.
List Price $12.95 Order No. 901

List Price $9.95 Order Nc. 785

List Price $12.95 Order No. 800

Modern Electronics Math

Basic Electronic Test

Airline (Montgomery Ward),
Color TV Schematic/Servicing
Manual

Build -It Book of Miniature Test
& Measurement Instruments

Here is complete service data, including
full-size
schematic
diagrams, waveforms,
setup and alignment
instructions,
field
modification changes,
trouble case histories etc., for the following - AIRLINE
(Montgomery Ward),
Vol. 1. Covers modular chassis: 3M20,
20M20, & M25; hy-

book on low-cost, pre-

ly

Procedures
A mammoth step-by-

This giant. 686 -page
living math course is
packed with absolute 17
everything you'll
ever need to know
electronics
about
math! It's a shortcut
course for technicians
and hobbyists, and a
"boneup"
refresher
for engineers. The
text is extremely easy
to read and under-

ua
arerewt

sw
wasswo

-7M7

stand - - you learn

without a tutor at the pace you se-

lect for yourself! Thoroughly covers

basic arithmetic. theory of numbers.
AC and DC circuits, Ohm's law, algebra, logarithms, binary numbers,
Boolean algebra, graphs, scales, and
nomograms, and integral calculus...

plus math tables and formulas so
that within one handy volume, you
have a complete electronics math
course. 686 pos.. 424 illus. Hardbound.

List Price $12.95 Order No. 655

Color TV Trouble FactbookProblems & Solutions: 3rd Ed.

The most comprehensive single all -makes
guide to color TV
troubles and solutions ever, revised
and enlarged by over
30% . the book can
save hours of trouble-

shooting time! It's a

fully indexed all -in one reference guide

to over 1.000 color set troubles and recommended solutions,
manufacturers' service notes, and pro-

duction change data-all alpha -nu-

merically arranged by make and model. Contains service tips, repetitive
troubles, field -factory changes. new
and unusual circuits and descriptions
of how they work, special adjustment
procedures. troubleshooting data, and
special problem -solving aids for popular U.S. and Canadian color TV's

from A to Z. 434 pm.. 100's of schematics and diagrams. Hardbound.

List Price $9.95 Order No. 919

ingful

VOMs,

step guide to all
types of basic electronics measurements,
using simple, inexpensive test instruments. In this new
book, mysteries usually associated with
electronics tests are
unveiled-many for
the first time. The

late information, simulate control
processes, and emulate other machines Covers every aspect of microprocessors-inside and out, and illustrates basic microprograming techniques to build up program loops,
subroutines, and handle interrupts
from other peripheral devices. 294

author shows how to

get accurate, meanmeasurements with ordinary
electronic meters. oscillo-

scopes, etc., by taking into consideration the errors inherent in most test
instruments. The important thing is
knowing, and understanding, the true
nature of what is to be measured and
how to measure it; with VOMs.
VTVMs or EVMs, digital meters. oscilloscopes, curve tracers, signal generators, tube and transistors testers,
etc. 416 pps.. 178 lllus. Hardbound.

brids 31(19. 20K19, 21K19,20K17,

List Price 59.95 Order No. 627

List Price $8.95 Order No. 741

VHF/UHF Fire, Police, Ham
Scanners-Schem./Serv. Man.
Contains all data you
need to begin com-

How to Repair Home
Laundry Appliances

plete and profesaional scanning monitor
service for these important brands: Regency, Heathkit, Midland, E. F. Johnson
and Unimetrics. You
get

topflight advice

on how to select the
right receiver, the
proper antenna, and
useful accessories plus a review course on antenna and
receiver theory, including a rundown
of how the scanner scans! Shows how
to order crystals (including complete
specs and easy -to -use alignment tables). Contains parts lists with factory parts numbers, breakdown of receiver alignment instructions, printed

circuit board parts layout drawings.
voltage data that gives factory -type
into for effective troubleshooting. 250

giLli957"'6100"rdi:raNZeilt3eList 5

22K18, 23K18, 24K18, T7K10,
TI1K10, T20K10, T21K10, T22 K10, T23K10, T241C10. T25K10,
GEN12743 and GEN12973. Includes service notes and parts lists,
196 pps., incl. 36 -page foldout with
12 schematics.

A complete and modern guide to washer/
dryer service teaches
how to confidently
install, troubleshoot,
and repair every modern-day system-top
loaders, front loader..
suds -return machines,
and gas and electric
dryers. You will learn
what to do when anything
wront
goes
with
multicontact
timers, motors, switches, automatic
control thermostats, valves, pumps.
relays, glow -coil ignitors. and filters..

how to "fix" rather than "replace'

component-including electric
motors! Includes home wiring, water
any

systems and hookups, water -treatment
systems, ventilation. plus 1003 of
shortcuts and tricks of the trade.

You'll learn as much about washer/
dryer repair as any pro in the business. 280 PDS. 137 illus. Hardbound.
List Price $8.95 Order No. 855

pletely, up-to-date, and have been debuilt, tested, reworked as
necessary, and perfected. You'll find
any circuit you're ever likely to need
in the pages of this rich volume. Includes an ultra -complete. 22 -page Insigned,

dex, plus an Appendix of IC substitutions. 602 pos.. over 1250 illus.

The muss. comprehensive

"how -to -do -it"

cision test equipment
construction and use
-complete with circuits, photos, full-size
PC -board
layouts,
and complete instructions

on

operation

and calibration. Includes panel layouts
(with photos and
templates), suggestions on knob and meter placement,
plenty of tips and notes. Construction
as easy as building a professional kit!
Instruments give an almost unlimited
range of measurement capability.
They include RC (1.4 bridge, audio
oscillator, function generator, amplifiers. tone -burst generators. Q -meter,
digital frequency, period meter, sound
level meter, logic probe, filters. etc..
tips and circuits for updating oscilloscope. 238 pps., 151 illus. liardlyi

List Price $7.95 Order No, 792

Small -Screen TV Servicing
Manual
A 2 -part superman51Alitt-SCREEN tV
5EFMCING MANUAL

ual that give all the
service info you need
to repair any small -

screen TV. plus alignment/adjustment pro-

cedures for 30 bestselling models made
by

Admiral, Broad -

moor, Gambles, GE,

Hitachi. JVC, Mag.

navox. Airline, Pans sonic, RCA. Sanyo.
Sharp, Sony, and
GTE -Sylvania. Describes methods for
adjustment of deflection yoke, focus,
horizontal circuits. AGC. etc. Discusses all kinds of typical circuits,
circuits for battery. and power -line
operation and battery charging are
fully explained, along with trouble.,,gam

shooting and servicing info for these
systems that simply cannot he found
anywhere else! Contains over 100 actual case histories.
illus. Leatherette.

240 pm.. 367

List Price $9.95 Order No. 778

AN EXTRAORDINARY OFFER...
...for more details circle 115 on Reader Service Card

the power line ground is have been in the outlet loose and apply 120 volts
the third wire, and is the box. Any AC wires held to your metal grounding
round post on the wall back by tape or wire nuts plate-and to you.

outlet-not one of the might accidently come
slots. The metal box con-

In Summary-Rules Of

taining the outlet is also
grounded, as is the metal

Thumb For CMOS Work

screw holding the plate

Always handle CMOS
devices, or equipment

A

on the box.

and pc boards contain-

In one service shop I

visited recently, the

technician had "created"
an earth -ground connection by drilling a hole in

the metal outlet box

cover to accept a 1/2 -inch
phone jack. (see Fig. 5). A

ing CMOS devices, in a
PHONE
JACK

BLANK STAINLESS
STEEL OUTLET BOX
COVER PLATE

B

PLATE

1 MEG-CJ
2 WATT

1-megohm resistor was
terminal of the jack. The
ground wire to the metal

in a black conductive

bag. Leave them as
JACK

TO

ME AL

then connected to a
This is a good idea,

only if you first remove
any AC wires that might

they were shipped from

N -INCH
PHONE
PLUG

plate on the bench was
phone plug's "tip" terminal.

conductive foam, and
pc -boards containing
CMOS chips are stored

wired inside the box from

the ground to the main

grounded environment
as we have described.
CMOS chips are stored
at the factory in a black

WORK
SURFACE

Fig. 5-A drawing and diagram of
an earth ground system using the
outlet cover plate and a phone plug
and jack.

the bag or foam first,
then touch the IC. This

will cause any static

charge to equalize,
preventing the destructive potential difference.

Avoid touching the
IC's pins.

Use only soldering
irons which have a
grounded tip (i.e.,
those with a three -wire
power plug.)

Do not remove, or insert, CMOS chips with
the power on.

Avoid wearing nylon,

or any synthetic, clothing.

the factory, until you
are ready to work on

Use grounded test

environment.
When removing CMOS
devices from the black

CMOS-equipped pc

them in a grounded
foam or bags, always
following the ground-

ing rules, and touch

equipment only.

When handling
boards, handle only the

edges, being careful
not to touch any components.
And good luck!

-Kentuckiana Retailer Feb. 1977

_Th.?, only aerosol cleaner and de-

VFil COW
....

.1

trPCMING T.1.1141AU

00.0

tAUTION

1:000101n

Be convinced why
RAWN SUPER
LINE CLEANERS
are the best.

greaser approved by Bell Laboratories
for use on their telephone equipment is
F-113. Many military specifications call

Get this FREE 18
ounce can of 100%
refrigerant 12 Circuit
Cooler for buying one
24 ounce can of Super
Wash at the regular

ble.

for =-113 as the only permissible

cleaner. This same material is the only
chemical allowed in aerosol cleaners by
IBM The airlines also find it indispensi-

price.

This coupon good for 1 free 18 ounce can of 100% refrigerant -12

CIRCUIT COOLER when presented at the time of purchase of 1 can
of 24ounce SUPER WASH at the regular pricefrom a RAWN CHEMICAL
DISTRIBUTOR. Offer expires July 1, 1977. Offer good only in continen-

Clearly, no other chemicals will fill the
needs of the electronics service industry.

On'y Rawn's Super Line Cleaners

are 98% F-113 (TF solvent) and
meet the above requirements.
If your distributor does not yet stock SUPER LINE CHEMICALS, send coupon and $3.98, along with your distributors
name and address, and your order will be sent directly from
the factory. (Wisconsin residents add 4% sales tax.)

tal U.S.
NAME.
ADDRESS
CITY

STATE

DISTRIBUTOR

ZIP

RAWN
COMPANY, INC.
BOX 9, SPOONER, WI 54801

ADDRESS.

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

See us at Newcom-Booths 22, 24

IL
...for more details circle 126 on Reader Service Card

20 / ELECTRONIC TECHNICIAN/DEALER, APRIL 1977

GE designed its new

VIR systemto
make you
living room hearo.

General Electric's new VIR Broadcast Controlled Color system
is a true breakthrough for the consumer. But we also designed
it to make your business easier.
All the sophisticated VIR control circuits are on one plug-in
module
which you can bypass and remove in minutes. The set
Simply join bypass plugs
to keep the set working
keeps working with manual color controls while you exchange
or repair the module. Simple service instructions are packed with each set.

At last, an advanced color control system designed to make your servicing
easier. It helps you get the set back in action in less time
than your customer expects. And that's the stuff heroes
are made of. It's our business to make your business easier.
SIMULATED TV PICTURE AND WOOED CABINET

GENERAL (S.) ELECTRIC

performance
TELEVISION

Color TV
Module
Repair The
PTS Way
How a Bloomington,
Indiana, firm is solving
TV module inventory and
availability problems
for servicers around
the country

Fig. 1-Defective modules are "signed in" when
received at the PTS plant, and are immediately
put into the rebuilding process.

Fig. 2-In the initial step of the module rebuilding process, incoming modules are thoroughly
cleaned.

A "repeat performance" is
underway these days in Blooming-

ton, Indiana, with one firm that
recognized the need for the TV
service industry fifteen years ago
for rebuilt TV tuners. Today, that
firm, PTS Electronics, Inc., one of

the world's largest independent
tuner rebuilding companies, has

recognized another need of servicers, and is on its way to becoming
one of the world's largest indepen-

dent TV module rebuilding companies.
When the TV manufacturers introduced the modular TV chassis a
few years ago, PTS executives ob-

served the same set of circumstances surrounding the availabil-

ity or replacement modules as
they had found with TV tuners. As

Dick King, PTS national sales

Fig. 3-PTS technicians man the IF module repair and alignment stations.

It's easy to see why the TV mod- rebuilding/exchange service on all
ule rebuilding business at PTS is major brands of modules including:
growing by leaps and bounds, Admiral, GE, Magnavox, Mont-

however, when you examine some gomery Ward, Philco, Quasar,
of the problems that the module RCA, Sears/Warwick, Zenith and
has introduced into the TV service others. Prices are reasonable, rebusiness. One good example is the funds are offered on dud modules,
cost of maintaining a replacement and there is a one-year warranty
module inventory. Without a on rebuilt modules.
module rebuilding service that ofThere have been problems in
fers fast service, any servicer who developing the module rebuilding
works with more than one brand of business, but they are essentially

manager, puts it, "The answer is TV finds it necessary to keep a
as simple as the law of supply and costly inventory of replacement
demand. As a particular modular modules in order to provide his
TV chassis is phased out of produc- customers fast service. With the

the same problems PTS encoun-

tered and solved when they

started the tuner rebuilding busi-

ness 15 years ago. Some manufacone -day (or 24 -hour) service that turers have been reluctant to dethe TV manufacturers are forced PTS offers, the need for a large vulge up -dating information or to
to produce smaller quantities of inventory is eliminated.
make available specialized parts
the older modules, which in turn
A savings in time and bother is peculiar to their modules. Howforces the prices up. At this point, another reason for the popularity ever, as with the tuner business,
rebuilding modules becomes eco- of the service. Although most PTS strives to position itself as an
nomically feasible."
major TV manufacturers have ally to the manufacturers as much
"When we entered the world of now established satisfactory re- as possible. In fact, as with tuners,
TV module rebuilding more than a building programs for their own a number of manufacturers count
year ago," King continues, "we an- modules, the task of contacting a on PTS as their major source for
ticipated this new business would different source for every different their rebuilt modules. When a
be sizeable-but never in our brand of rebuilt module needed is manufacturer has been totally unwildest dreams did we believe we a problem for any shop repairing cooperative, PTS has had to resort
would be flooded."
more than one brand. PTS offers to manufacturing otherwise unob-

tion to make way for new designs,
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.414.

Fig. 4-A view of additional module repair stations and the air
testing section.

t

Fig. 5-Polyethylene "skin" packaging protects the rebuilt
modules against dirt. dust and da nage.

Receiving

chroma, audio, deflection, video or

Cleaning

the type of module.

As the modules for rebuilding horizontal, is temperature cycled,
are received, they are immediate- then retested, and air tested in an
ly started into the rebuilding pro- actual TV chassis on all channels.
final visual inspection is made
cess no matter what time of the A
day they come in. Each module is prior to sending the module to the
given a rebuilding date code so packaging and shipping dept.
that it may be identified and lo- Packaging and Quality Control
cated at any stage of the process,
Prior to packaging, an invoice is
and so that there will be a reference date for warranty purposes. prepared, utilizing the code numbers, and it is priced according to

Fig. 6-A skin -packaged rebuilt module is inserted into the shipping container. stamped with
the original manufacturer's type and number.

tainable parts with technical data
coming from its own research and
manufacturing facilities.

Although the firm has established a total of 43 company owned service centers throughout
the United States and Canada, all
of the module rebuilding work is

currently performed at their
headquarters plant in Bloomington, Indiana. Their eventual goal

is to stock all of the branch service
centers with complete inventories

of rebuilt modules. Until that

Each module is then skin Once the modules are "signed
packaged
to keep it dust -free and
in" they are cleaned in preparaclean
during
storage, and to protion for the repair portion of the
rebuilding process. This is the ini- tect against damage during shiptial step in the rebuilding process. ping. The skin -packed module is
next inserted into an individual
container which is stamped with
Test and Repair
The modules are next separated the original manufacturer's type
by brand and type and assigned to and part number.
At this point, random modules
the test/repair/alignment stations
specializing in the repair of the are selected, the packaging is inparticular modules. Phil Collier, spected and then opened. These
manager of module rebuilding, random samples are tested as a
pointed out that only professional check to insure that the strict detechnicians under strict supervi- mands necessary for the rebuildsion perform the module repairs, ing process are maintained.
The modules are then shipped
and a continuous training program for the technicians is con- back to the customers via the most
efficient means, usually UPS, and
ducted by the firm.

Once at the various stations, the in almost all cases, within 24
distributors are asked to send module is visually inspected for hours after having been received.

time, however, service dealers and

To keep ahead of the rapidly in-

their defective modules to Bloo-

missing or broken parts, burned or

service. Although not necessary,

mary electrical check is made here PTS is now in the process of con-

the defective module.
One of the reasons that PTS can

formed until the defective compo- headquarters in Bloomington.
PTS Electronics is a good examnents are located.
Defective parts are replaced, all ple of the age-old formula for
other repairs are made, and the success-"Find a need, and fill it."
module is aligned to the manufac- In their case, however, you can add

mington, preferably by United damaged contacts and the solidity creasing volume of replacement
Parcel Service (UPS), fof faster of connections and joints. A pri- modules received and repaired,

it's suggested that the rebuild to prevent any electrical damage structing an additional 20,000
order include a brief description of to the testing equipment, and square feet of manufacturing facilthe trouble symptom caused by further troubleshooting is per- ity at the company's national
offer one -day service is the

"assembly -line" approach to defec-

tive modules as they are received
at the Bloomington plant. Here's
how it works.

turer's specifications. Each and the words-"correctly" and "reevery module, whether it be IF, peatedly."
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far as attendance and the

number of exhibitorslived up to all expecta-

tions. It was roughly
twice as big as PC -76, in
exhibit space, number of

exhibitors and attendance. This year, more

than 400 exhibitors

utilized 80,000 square
feet of exhibit space (al-

most the entire Las
Vegas Convention Center) to present their
wares to 15,974 distributors, dealers and CB
enthusiasts.

Although attendance
was up to expectation,
the prevailing mood at
this year's show was almost entirely different

PC -77 Show Report
A review of the 2nd annual Personal
2 -Way Communications Show held in
Las Vegas By Don W. Mason

told the show -goers that

"the best news we have

than the one a year ago.

Last year's show oc-

curred at the peak of the

for you-is no news at boom, and there were vis-

all." In other words, ions of huge fortunes to
Spence said, "Because be made dancing in

the CB industry and the everyone's heads. You
government need some could almost hear the

time to straighten out rustle of paper money
the service, there'll be no
new services nor expansions of present services

changing hands-and
the squeak of pencils

no new surprises."
"shake -down -cruise", so
Spence was referring
to speak. The 40 -channel to earlier FCC plans to
models were a reality- possibly open new space
and for sale-the over- in the 27 -MHz band and
stocked warehouses of in the 230- and 900 -MHz

tainty over prices and
supply, the mood was

writing up the orders.

The CB industry-in tions show-CB manu- in the near future. You This year, with the tranthe one year between facturers, marketers and can look forward to a sition from 23 to 40
PC -76 and PC-77-has retailers had experi- period of stability, with channels and the uncercome down from out of
the clouds.
At the time of PC -76,

the first national trade

show devoted totally to
two-way radio communications products, the CB

enced a year -long

23 -channel models had ranges for CB service.

industry was riding at started to empty outthe top of a gigantic sales the big manufacturers,
boom, and the future such as RCA, GE, Motolooked bright. Wildly rola and others had entrying to catch up with tered the CB mardemand, the producers ketplace in full force-

looking and wondering
than buying.

The chief of FCC's safety

The 23's Are Still With Us

bureau, Charles Higginbotham, also assured the

walking up and down the

seminar group that the
FCC is postponing plans
for the new service, but,

he said, "We must still
in July, came the FCC for a more stable year look ahead and do the
announcement of the ex- ahead for the CB indus- planning now." Higginpansion from 23 to 40 try.
botham indicated that a
over -produced. And then,

subdued, by comparison.

There was a lot more

and there was some hope

It was obvious from
exhibit aisles at PC -77

that there were still

plenty of 23 -channel
radios around. Many

manufacturers were
showing the 23's out
front with their new 40 channels-and everychannel models. For
report
on
the
subject
body tried to unload what No FCC Surprises Ahead
from the Personal Radio example, Pace had six
they had just over -proOne of the most en- Planning Group of the 23's on display, E.F.
couraging notes for the
By this past February CB industry was struck
15th-when the doors at a PC -77 Seminar apopened in Las Vegas on pearance by FCC offiduced.

PC -77, the second annual

cials. FCC chief en-

two-way communica- gineer, Raymond Spence,
24 / ELECTRONIC TECHNICIAN/DEALER, APRIL 1977

FCC may be published in Johnson had seven 23 mid -1977.
Attendance & Exhibits
Double In Size

channel models, Kraco
had 10, Kris had three
and Hy -Gain one. RCA
was showing two PLL

This year's show-as 23 -channel models which

Panasonic
A good product is made with the
service industry in mind.
Panasonic went one step further...
We kept your customer in mind too!

It takes a lot of guts to build a Nationally
Automated Parts Computer System that finds
parts in seconds anywhere in the U.S.A
especially when it doesiit get much use

Panasonic did it!
Check the yellow pages
for the Authorized
Panasonic
Parts Distr butor
nearest you.

Panasonic Company
Division of Matsushita Electric Corporation of America

Panasonic

just slightly ahead of our time

Panasonic Consumer Parts Division
50 Meadowland Parkway. Secaucus. New Jersey 07094
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had been introduced just
last fall, and which RCA

come up with a total in-

line.

"pipeline." Although

plans to keep in their

Pace marketing man-

dustry estimate of 23's
still, so to speak, in the

close to a million

ager, Bob Morrison, (980,253) CB license apinterviewed by PC -77
Show Daily, explained
that "There is still a demand for the 23's-and
the market can absorb
both radios (23- and 40 channel). Most manufac-

turers still have inven-

tories of the older radios,
and we won't see a complete 40 -channel market

shift until the year's
end."

According to Carl H.
Insel, vice president and
general manager of E.F.

models at dealers and in

ganization for PC -77,
At one of the PC -77 added to Spence's reSeminar sessions, FCC marks by announcing
chief engineer Raymond that linear amp designs
Spence emphasized that which permit use with

CB would be banned

Dealers/Distributors Show

"We did it to ourselves.

be the first chance for CB

When channel expansion

manufacturers to exhibit

was an expectation that

channel radios, a number
of manufacturers whose
equipment had been FCC
type -accepted, did unveil
their new 40's in Chicago
in January at the Winter
CES Show. For that rea-

Concern

40 -channel sales will suf-

fer until most of the 23's

year-with consumer ac-

ceptance of the 40 -

channel radios in full
swing by this spring.
Hy -Gain, by contrast,

from next year's two-way

show, PC -78. Actually,
the EIA had voted before
the show to ban the exhibit of such linear amps
for PC -77, but the action
came too late to be applicable this year.
Reviewing the Exhibits

Although PC -77 was

Digest, admitted that considered at one time to
was announced, there their new line of 40 performance wouldn't be

as good because of the
tighter specs, and con-

sumers and dealers

inventory-but he feels are cleared out- heard of that. Then we
that they'll be gone by probably for most of found out it wasn't neces-

the middle of this

(EIA), the sponsoring or-

modulated.

plications were received "the talking power of the
by the FCC in January of 40 -channel models is
this year, meaning that every bit as good as the
much of the 23 -channel 23's," and he warned that
inventory was depleted "dealers who are using
during the Christmas this rumor to unload 23's
season, the best esti- had better be careful, bemates we could find still cause the rumor could
place the 23 -channel in- come back to haunt
ventory at the time of them."
PC -77 (Feb. 15) at
One company spokesaround 2 million units.
man, interviewed by TV

A number of dealers
Johnson's personal and distributors at the
communications divi- show told us that they
sion, his firm still has were worried that their

150,000 23 -channel

powered and under -

1977. Furthermore, sev- sarily true, but we never

son, and probably be-

eral distributors said got the word to the dealer cause the industry is still
they were concerned level. Some still think in the transitional stage
that, because of the low the lower -performance

between 23's and 40's,

($29.95-$49.95) on the we've got to correct it."

truly "new" products introduced in Las Vegas.

"clearance" prices thing is true, and now there were not many

with only one 23 -channel
model on display, was re-

23's, some mass mer-

ported to have only 400

tempted to go cut-rate to

chandisers might be

Linear Amps Are On The

23's left in inventory. stimulate the sales of

PC -77 also probably

Way Out

The only technologi-

cally new item intro-

duced at the show was a

40 -channel models. marked the beginning of mobile CB transceiver
marketing coordinator, Commenting on this sub- the end for the manufac- from SBE that uses a mias interviewed by PC -77 ject, Carl Insel, E.F. ture, sale and use of croprocessor (MPU)Mike La Rocco, Hy -Gain

Show Daily, said that Johnson vice president, linear amplifiers that in"Because 80 percent of said, "There's a lot of crease the 4 watts legal
our inventory at the be- pressure on 40 -channel limit for CB transmisginning of last year had prices because of the sion to as much as sevPLL circuitry, we had an
edge when we started to
sell off our 23's-because

the consumer knew his

radio could be converted
to 40 -channel capability

cheap 23's-a lot of pres-

eral hundred watts.

memory tuning system
which is actuated by a

card entry system.

When the FCC's

Called the Key-Com, the
new unit provides: 'prior-

the FCC is moving to outhave to, because once you law linear amps designed

`automatic live -channel
capturing' and the moni-

sure. I think the major

manufacturers will hold Spence announced that

prices, though. They

start cutting them you for CB use, the PC -77
seminar audience apPLL-equipped 23 Another possible rea- plauded. "You can dechannel sets can be eco- son for sluggish 40 - stroy the industry by
nomically converted to channel sales to date- selling these things," he

if he wanted." (Only can't get them back."

and a major topic of con- said. "You're not doing
Even though indi- versation at PC-77-was anybody, or your future,
vidual company esti- the rumor going around a favor by selling them."
mates of the number of that, because of FCC
John Sodolski, who is
23 -channel radios left to specifications, on power vice president of the
sell were available from output and modulation Communications Divicompany spokesmen at limits, the 40 -channel sion of the Electronic In-

40 -channel operation.)

PC -77, it was harder to

equipped programmable

radios are under- dustries Association
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ity channel scanning,'
toring of pre-set chan-

nels. The new unit,

priced at $279, will be
available in June.
Of course, all manufac-

turers presented their
new lines of 40 -channel

models, available since
the first of the year, including the major elec-

tronic manufacturers
such as General Electric,

RCA, Motorola, Pana-

Dealers make more money
selling the Channel Master
"Lifetime"picture tube than
any other color tube!
The "Lifetime Warranty" of the Opti-Vue Plus is a magic phrase in the minds
of most consumers....it has helped more dealers close more color picture tube
sales than any other selling feature in the CRT business!
And that isn't easy because two color sets are being scrapped for every color
tube sold.
WITH OPTI-VUE PLUS, THE ODDS ARE IN YOUR FAVOR!

The "Lifetime Warranty" convinces customers that it pays to
save the set. They get peace-of-mind....you get the sale of a
top quality tube and all the future service business.
THE CHANNEL MASTER DIFFERENCE

With other warranties, once you've sold
the tube, THAT'S IT!
tube sales -are
over. But, with the "Lifetime Warranty," you've an excellent chance of
selling another tube under the $69.95
feature of the warranty after the 3
year standard coverage period is
over. You earn a 33% profit on
the warranty tube.... plus the
installation charges! AND, you
have a head start in selling a
new color set when the time
comes, because YOU delivered
good service on your customer's
old set.

Only Channel Master OPTIVUE PLUS has a "Lifetime
Warranty" feature....it's the
reason why dealers made
more money selling Channel
Master color picture tubes
than any other brand!

Channel Master
Div. of Avnet, Inc., ETD477
Ellenville, New York 12428
...for more details circle 110 on Reader Service Card
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Two reasons
GE is the best
buy in
Replacement

Semiconductors

sonic, and Sharp, who are

now in the the CB market in full force.
One of the largest CB
lines exhibited at PC -77

was that of GE, which

featured seven 40 -

channel transceivers, all

FIRST
The All New '77 GE

Profitable
Replacement
Opportunities

Prices of the GE models
ranged from $134.95 for

mobile capability, a line

pletely equipped for both

transceivers, and

the already tremendous
selection. It's the PRO* Line. For professionals who demand performance.

See your Authorized GE Distributor
today for your copy.

3 -channel hand-held CB

walkie-talkies.

RCA exhibited their
Co -Pilot line of 40's, including mobile and base

station transceivers, an
with AM/FM/MPX radio,
a line of CB antennas, ac-

monitors. Their new 40 -

SECOND
*Premium
Reward Offer

The GE PRO* Award
Program makes you the
winner. Nearly every GE
Replacement Semiconductor package will contain a colored GE monogram. Just collect, peel

and stick 'em on your
order form to win your
choice of over 150 valu-

able awards. See your
Authorized GE Distributor today to get

your Replacement Guide... it's worth

50 free points. He'll also have your

PRO* Award Program folder containing

a gift catalog and order forms...score
85 MORE free points. That's 135 free
points toward your first award! The expanded line and an all new award program. Any way you add it up, you'll be
the winner.
TUBE PRODUCTS DEPARTMENT
OWENSBORO. KENTUCKY 42301
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Industry Changes Are
Predicted

The mistakes made by
the government and the

bad timing of the FCC's
announcement of expansion to 40 channels-the
over -production of 23's

and the autosound com-

'dump' prices (as low as
$29.95) used to unload
range in price from $140 the 23's before the 40's

bination. The mobiles
to $300.

take over-all contrib-

Four new underdash uted to the mood preva40 -channel CB radios lent at PC -77.
make up the new line ex-

Many exhibitors at

the show. The new units

predicting changes in the

proved off -channel inter-

the over -supply situation
and the 23 -to -40 channel
transition. As Carl Korn,

hibited by Motorola at this year's show were

all feature a dual -gate lineup of CB producers
F.E.T. front-end (for im- by next year because of
ference protection), plus
automatic noise limiters
and automatic gain controls. Prices range from
$179.95 to $259.95. Also
featured in the Motorola

president of Dynascan,
producers of Cobra CB,
told TV Digest, "There
are too many people in
exhibit was their new the business. You can't
line of CB antennas, a get 150% of the market,
base station converter, only 100%. There are just

and a `desk -top' mi- too many companies trycrophone.

ing to get that 100%."

Service Equipme it More
Visible This Year

PC-78-will be held Feb-

Next year's show-

ruary 14, 15, 16-again

trend we noticed in Las Vegas. It'll be inat this year's show was teresting to see who'll be
the more visible appear- there, and what the preance of the CB test vailing mood of the inequipment manufactur- dustry will be, then.
One

ELECTRIC

from $895 to $1300.

channel line features 6 by too many compamobiles, 1 base station, nies-and then the

CB

GENERAL

CB installation and service for an investment of

in -dash combination industry in 1976-the
cessories, and scanning

Stick with the PRO's* and win!

companies exhibited CB
test equipment designed
to make it relatively easy
for any competent elec-

ket in the next year or
for a single-sideband two. The test equipment
radio. Also introduced by offered by these firms
GE were other mobile would allow a service
units, a base station with shop to become com-

the new expanded line of

most cases. We've added
over 300 new products to

Leader. Each of these

a unit with a lighted

Replacement SemiconGE Replacement Semiconductors. That means
one -stop -selection in

core, Simpson and

into CB servicing, which
is estimated to become a
$50 to $75 -million mar-

of CB antennas, 2- and

ductor Guide features

Precision, Hickok, Sen-

with PLL circuitry. tronic servicer to move
S/RF meter, to $329.95

The PRO* Line is bigger than ever!

ers, including B&K-

...for more details circle 109 on Reader Service Card
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keep upgrading services," notes
Hulen. "Our average customer is

becoming increasingly more
sophisticated and demanding. Before he spends $300 for a speaker
he wants to be enlightened, and he

wants service. Falter in either of
these areas and you get lost in the
shuffle."
Facility Layout Emphasizes 'Quality
Levels' Yet Still Caters To Range Of
Customer Needs And Budgets

Although

Hulen's

4,800 -

square -foot facility is somewhat
out of the mainstream in a 'strip'
Fig. 1-This sound demonstration room is the most recent addition to the upgrading strategy at Audio
Mart, in Kansas City. The room encircles a console with 16 switches that control 16 amplifiers, 16
pairs of speakers and 16 different lighting effects, to create a wide variety of moods.

Kansas City's Audio Mart:
By Grier Lowry

Battling 'Price' With Expertise And Service

shopping center in the Eastern
suburbs of Kansas City, store traffic is nevertheless high, and most

customers are, as Hulen puts it,
"deadly serious buying types."
Hulen's own customer -service

upgrading program started with
the physical layout and appear-

ance of his facility, which has

undergone a series of expansion
and rejuvenation measures, all
designed to keep it "stimulating
and efficient." The most recent
change, involved a division of the

Fred Hulen, owner of Audio areas which won us the high -end demonstration area into three

audio market in the first placedependently owned audio spe- technological expertise and guidcialty sales -and -service busi- ance during the sale, and fast, pronesses in Kansas City, Mo., be- ficient service when required after

main display rooms, each of which

"Expert, responsive customer ers-who in the past have concentrated most of their audio sales ef- service has been our principal rea-

on a "nickel tour" through all

Mart, one of the three largest in-

lieves that mass merchandis- the sale.

forts on 'moderately priced'

equipment-are now beginning to
focus in on the high -end of the
market.
Hulen, who seems to be attuned
to audio sales activities in other
parts of the country as well as in
the Kansas City market, says he
senses that this recent trend also
is surfacing in other major market
areas.
Independents Can Retain
Hold On High -End Audio With
'Expertise' And 'Service'

Asked whether or not independent audio specialty retailers can
successfully defend their present
dominance in the high -end audio
market, Hulen replied:
"It's a fact of life that we inde-

pendents cannot successfully

compete with mass merchandisers

and discounters if we play their

traditional game-big ad programs tied to 'price promotions'.
But, we can retain our dominance
if we increase our efforts in the

son for success, and upgrading our
customer -service, in my opinion, is
the key to solidifying our position

with established customers and
attracting new ones."

In becoming one of the top audio

specialty outlets in its market,

Hulen's 11 -year -old Audio Mart
has carved an enviable niche with
18 -to -35 -year -old males, who as a

is designed and equipped to accommodate a specific level of cus-

tomer taste, need and budget.
First-time customers are taken

three display rooms. During this
tour, the escorting salesman qualifies them by subtly determining
the type and price range of equipment they are interested in, need
and can afford.
Selling 'High Technology' With
High Technology

The 'showpiece' room of the
facility is technologically and

group spend substantial sums on acoustically equipped to satisfy
sound gear. Hulen says he has no even the most sound -wise auintention of forfeiting this buying diophile. The heart of this display
group to the discounters and area is a control console equipped
with 16 switches which operate a
chains.
Hulen's prime sales target is the band of relays that, in turn, conaudio buyer who might start with trol 16 different amplifiers, 16
a system costing about $600 and pairs of speakers, and 16 different
then gradually upgrades to more lighting systems, all designed to
sophisticated gear, including, for establish 'listening moods'.
Press another switch on the conexample, speakers that cost $300
or more apiece, and who is willing trol console and you trigger the
and able to spend comparable opening or closing of the display
sums for other system compo- room door, which is a Plexiglas
type that slides up and down and
nents.

"Of course, the specialist has has low damping and high absorpanother reason to keep attuned to tive factors, thus eliminating outthe needs of his customer and to side noise which might distract
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Winegarc
Model
GR-8060

WINEGARD

GoLD*,-SrAK,
ASPIRIN
AA.

FAST RELIEF FOR
TV RECEPTION HEADACHES
When price or performance problems give you "headaches",
take Winegard Gold Star for fast, effective relief.
Gold Star is the new, complete line of "V" antennas and pre amps from Winegard. They are the best performing, best built
"V" line yet to come along.
High quality materials and workmanship combine with Winegard engineering and know-how to produce the best possible
"V" antennas at the lowest possible cost.
Only the folks who created the outstanding "CHROMSTAR'
line could offer you so much value with the Gold Star line of
16 models.

Get our colorful Gold Star brochure from your Winegard distributor or write our sales department.

00 WINEGARD
The Winegard Company 3002 Kirkwood Street Burlington, Iowa 52601
..tor more details circle 132 on Reader Service Card
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the customer during the demonstration. A large segment of the

interior walls of the room are
curved so that the sound radiates

from the speaker systems positioned around the curved area and

is focused on a central 'listening
point' in the room. Carpeting, tex-

tured walls, and the use of other
non -reflective, sound -absorbing

materials make this room as

acoustically correct as need and
economics permit.

Hulen's own line of custom

speaker systems are displayed and

demonstrated in the 'showpiece'
room, along with name -brands of
other speakers, including Tempest

Fig. 2-Fred Hulen, owner of the Audio Mart,
considers amplifier and speaker clinics an important factor in the growth of his operation. He
started the business in 1965 with a small inventory but through attention to customer -service
and constant upgrading techniques, he is now

Fig. 3-The service department at the Audio

one of the leaders in the audio specialty business

in his area.

just inside the front entrance, where it has top
visibility to incoming traffic.

example, Altec woofers. Hulen's
private -brand systems are housed

tory. So small, in fact, Hulen says,

performance of speakers by adding

in 4 -foot upright cabinets and, at a
typical price of $329, are competi-

have rolled a bowling ball through ers and equalizers. We make 'beour store without hitting any- fore' and 'after' tests of speakers on
thing."
an analyzer. Each customer who

Lab, BES and Avid. Hulen's

`private -label' speaker systems
are fashioned from what he considers to be the best elements of

the name -brand systems-for

tively priced with top national

room to this brand because our

own sales experience proved that
it has high acceptance in our market, and it fits in neatly with our

overall emphasis on quality

product -lines," explains Hulen.
"Now we can chaperon our many
Yamaha -oriented customers to
one room devoted entirely to vari-

ous Yamaha components and

demonstrate and display them in a
setting tailored to emphasize their
best qualities."

Merchandise in a third sound

room is designed for the interests
of the budget -minded or 'begin-

technician who pays a percentage of labor
charges for the space. The department is located

"A blindfolded customer could devices such as frequency energiz-

brands.
"Now, however, we have the
A second sound room is devoted size, variety and type of inventory
exclusively to one brand of sound it takes to serve customers who are
products, Yamaha. The focal point turned on by quality sound. For
of this room is a 14 -foot display example, we do almost no business
table, covered with black suede in the so-called 'bookshelf speakand trimmed in metal aluminim, ers. Instead, our speaker saleson which this line of sound prod- and therefore our inventory-is
ucts are displayed. The black - concentrated in the $300 to $1,000
suede -and -silver trim complement systems.
Yamaha's 'cosmetic' theme.
"And we provide the ultimate in
"We decided to devote one sound

Mar is independently operated by an electronic

brings in a speaker for testing is
given an instant 'before' color picture of the frequency response of

his or her speaker, and then an
`after' picture which clearly re-

veals the improvement in response which results from the ad-

dition of an energizer and

equalizer to the speaker. We have
girls who clip descriptions of the

speakers to the photographs and
demonstration equipment, sur- then hand them to the owners.
rounding the buyer with products
"During these clinics we also
which suit his needs, and then dis-

demonstrate our own line of

pense liberal quantities of infor- speakers, and some 'factory' modmation and guidance."
els, and compare their sound with
Clinics Enhance 'Expertise' Image And
Stimulate 'Upgrade' Sales

that of the customer's present

speaker. The idea, of course, is to
sell the customer a better speaker
Periodical clinics are a forceful by proving that ours produce sigelement in the Hulen selling for- nificantly better sound."
mula. A minimum of six of these
The clinics, which invariably
clinics are held each year, with are well -attended, are publicized
emphasis on amplifier and speak- with spot announcements on two
er clinics. The 'bring -in -your -old - FM radio stations and with newsspeaker -for -testing' clinics gener- paper announcement -type ads
ate increased traffic, create under 'Audio' in the classified secheightened interest in and aware- tion of the Kansas City Star. Perness of the store's products, and, as sonal letters are also sent out by

ning' audiophile who can spend
from $350 to $1,000 for his first Hulen puts it, "serve as a Hulen to names of previous
system. The selection includes stepping -stone to move consumers buyers. (The names are obtained
speakers, receivers, tuners, amplifiers, etc., all with relatively 'moderate' price tags."

from low -quality to medium -and from sales tickets.)
high -quality sound equipment.
"We usually hold the clinics on
"What we aim for in our speaker weekends. The format usually in-

started out with a modest inven-

tomers how they can improve the first day, followed by an amplifier

Like many retailers, Hulen clinics is to demonstrate to cus- volves a loudspeaker clinic the
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when necessary, operates the service business on an 'independent
contractor' basis, and therefore, is
his 'own man'. He turns out most
audio service jobs in two to five

days. His hourly labor charge is

$15, with a $7.50 minimum
charge.

The service adjunct, incidentally, is located at the side of the
front entrance, where it has top
visibility to incoming traffic. An

example of purposeful layout
planning, the front location for
service is beneficial from three
standpoints: 1) It erases any ques-

tion in the customers' minds that
the firm doesn't provide in-store
service, 2) it eliminates the possi-

bility of a customer carrying a
Fig. 4-One of three sound rooms at the Audio Mart. th s room features good. clean used equipment
for those customers on a limited budget, or for someoie just getting started in sound equipment.

clinic the next day.
"We ask factory reps to come in
and add their knowledge. And if
we can get any 'provocative' visual

dealers, Hulen has a deep convic-

tion that in-house service is a

necessary element of successful

audio retailing. He feels that
aids from the factories or dis- audio retailers who farm out sertributors, we gratefully accept vice or depend on local distributors
them. At our most recent clinic, we

ran the Yamaha 'Learn to Listen'

demonstration simultaneously
with our other demonstrations,

through the selling area and creating an undesirable impression on
the customer considering the purchase of a new product, and 3) it is
more convenient for the customer.
'State -Of -Art Technology' Is Ad

Theme, Not 'Price'

or factory service centers are dere-

FM radio is the principal adver-

lict in their responsibility to provide the buyer with a full -service
for his or her sound needs.
Yet, Hulen also recognized that

tising medium for Audio Mart,

and it proved to be a big plus."
"I don't want to give the impres- for many electronic dealers insion that these clinics create a lot store service is either a losing or,
of 'instant' business for us, because at best, a break-even proposition.
they don't," Hulen explains. "But Also, Hulen recognized that overthey do give us an abundance of seeing the many additional details
exposure we wouldn't otherwise and problems which service inget. People talk about them. Only volves-pricing, technician turna small percentage of people have over, record -keeping, etc.-can
ever been to an amplifier clinic. consume valuable chunks of a re-

tailers time-time which should
specialty retailer should foster. be spent attending to managerial
Our place is sometimes packed and sales responsibilities.
This is a type of education I feel the

during the clinics. The 'before' and

broken piece of equipment

and in this medium, the basic mes-

sage Hulen tries to get across re-

peatedly is: "Audio Mart, The

Technology Leader," and "Slightly
Ahead Of Our Time."

"The 'technology leader' aspect

is demonstrated in a number of
ways, including our new sound
room with the custom-built con-

trol unit," Hulen says. "But we can

do things in the service area that
add credence to this claim. Our
testing of amplifiers covers distortion and power output, and we can

test the largest amplifiers. Our

equipment includes a large non inductive load bank that permits
testing even 500 -watt channels.
Not too many shops can boast this
type of gear."
his speaker on the analyzer, with tronics now occupies space at the
"Despite the growing incursion
and without the energizers and front of the Audio Mart facility. In of the multi -store operators into
Consequently, Hulen decided to

'after' photographs give the at- take another approach to servictendee something to take home ing: He rented to a skilled elecand study, and think about. He tronic technician, Dale Martin,
can see the frequency responses of space in his store. Martin Elecequalizers. Of course, some buyers
get so excited the day of the clinic
they decide to invest in the accessories. So many people are locked
into a power, or 'how -many -watts',
syndrome. We show how even the

return for a share of the store our high -end market," Hulen con-

space, Martin gives Hulen a per- cludes, "we've managed year-to-

year increases in volume. And
come and the net profit on parts we've done it by providing what
sales. (The parts inventory is fi- any progressive audio specialist
nanced and maintained by Hulen. ) must provide for his customers:
smallest receiver reacts when a This approach has proved to be an good service, good information,
frequency generator is added."
equitable, mutually satisfactory and good products. That's the level
arrangement, with advantages for at which we compete in our marIn -House 'Subcontracted Servicing'
both parties.
ket, and we intend to stay at that
Like most growth -minded audio
Martin, who hires extra help level in the future."
centage of the net service labor in-
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UNIVERSAL WARRANTY CLAIM/SERVICE TICKET FOR
ENTERTAINMENT ELECTRONIC SERVICERS
LABOR WARRANTY

NO WARRANTY

PARTS WARRANTY

CLAIM NO.

BRAND

(PLEASE PRINT)
CUSTOMER'S NAME (LAST NAME FIRST)

FIRST NAME

SERVICE CENTER NO

ADDRESS
1

1

MODEL NO.
CITY

ZIP CODE

STATE

AREA CODE

PHONE NUMBER
I

CUSTOMER'S COMPLAINT

I

I

1

1

SERIAL NO.

I

DEALERS NAME

I

I

DATE PURCHASED
MO.
DAY

CITY

I

SERVICE PERFORMED (CHECK AND DESCRIBE BELOW)
ADJUSTMENTS OR

ALIGNMENTS

LOOSE CONNECTIONS
EXPLANATION OF SERVICE PERFORMED

PART(S) REPLACED

YR.
I

DATE SERVICE REQUESTED
MO.
DAY

YN

DATE SERVICE COMPLETED
MO.
DAY

YR.

OTHER

I

I

CHECK PRODUCT WORKED ON
TV

TIME STARTED
OTY

TIME COMPLETED
PART NO

TIME ON JOB

OTHER

STEREO

COLOR

CI

B/W
CHECK REPAIR CATEGORY

PART DESCRIPTION

MINOR

MAJOR

CARRY IN SERV.

HOME SERVICE
SHOP SERVICE
CRT REPLACE.

STOCK MERCH.

SERVICE WAS SATISFACTORILY COMPLETED

CUSTOMER'S SIGNATURE

TOTAL LABOR CHARGE

TECHNICIAN'S SIGNAT URE

SERVICE CENTER

TOTAL PARTS CHARGE

DISTRIBUTOR INFORMATION
OTHER

NAME

SALES TAX

1

GRAND TOTAL

CODE

1

CUSTOMER'S CLAIM CHECK
SERVICE CENTER

it AIM NO
PICK UP DATE

AM.

PM

Shown here, in slightly reduced dimensions. is the new form 317 developed jointly by NARDA and the EIA for use as a combination warranty claimform and
service ticket by entertainment electronic servicers. (See Editor's Memo in this issue for a list of those manufacturers who to date have approved use of this

form for warranty claims.)
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Dodge makes vans with
a sense of value-

Dere are some great reasons why Dodge is the number one maker of compact van -type vehicles.
1. Value for the money.
Every Dodge Tradesman is
designed to give you what you want
for your mones That's why

Tradesman offers you two wheel buses, three overall lengths, and a
variety of power plants. Not to
mention standard equipment like.
front disc brakes and Electronic
Ignition. Plus cptions like overdrive
transmission! rower steering, and
automatic transmission with a new
low -slip torque convenes And we
didn't leave ou: comfort, either.
Tradesman gives.you a good-looking
interior. You can even equip it with
optional high -back Command seats
for on-the-job comfort.

2. Large cargo capacity.
Tradesman's a trim compact
size with an engine that is far forward.
So you can carry king-sized loads. Even
our 109 -inch -wheelbase node!, the
shortest in the lusiness, has more than
nine feet of loadspace behind the
engine.

3. Better maneuverability.

Curb to curb. Tradesman's
turning circle is tighter clan either
Chevy 's or Ford's. And since
Tradesman is sIorter overall than

Chevy and Ford, you can load and
unload in even the tightest spots.

They're as numerous as Tradesman's
other great features: small Six and V8
engines. Big 22 -gallon gas tank. Or an
optional 36 -gallon tank. Options like a
sliding side door (127 -inch -wheelbase
models only) for easy loading. Auto-

iAtt
4111111MIK

3111+

4. Maxivan: Biggest van
there is.

matic speed control. Air conditioning
that's available as an option on every
eight -cylinder model Tradesman. A
KaryVan model that gives you the
maneuverability and convenience of a
Tradesman van...plus the loadspace
of a bigger truck.
See for yourself at your

For extra -big jobs, there's
Maxivan, the biggest van in the
business... with 18 extra inches of load Dodge Dealer's.There are a lot of grea-_
length over the standard Tradesman.
reasons to buy or lease from America'
number one maker of compact
5. Good gas mileage.
In EPA estimates, Dodge B100 van -type vehicles.
Tradesman with a standard 225 Six and *Not available in California or with high altititifr
manual transmission* got 24 MPG,
certification. Available on B/00 only.
hihway; 18 MPG, city. Your actual
mileage may differ depending on your
drying habits, condition of your
van, and optional equipment. But
Tradesman offers a Fuel Pacer option
that can help you get maximum
mileage.
Dodge Tradesman:

A whole lot more.

The reasons for buying a
Dodge Tradesman van don't stop there.

9E out of every 100 Dodge trucks registered in the last ten years are still in use.
(Source: R. L. Polk & Compan Trucks in O ration 1975.

If this seems hard to believe,
consider ordinary table salt, which

has a melting point of almost

1500°F, and water with it's melt-

ing point of 32°F. When we
sprinkle salt crystals on ice (which
is "solid" water), and then heat the
water to its melting point, the salt
dissolves.
Similarly, when we bring liquid
tin into contact with solid copper,

as an electrical wire, the outer

layer of copper dissolves. It is this
fact that makes tin a necessary ingredient in a good solder.
Many people think of soldering
as a mechanical process, where the

solder melts, flows into all the
cracks and crevices, and then sol-

idifies. Actually, soldering is a

chemical process. The solder
melts, dissolves a minute quantity

of copper, and then solidifies to

Facts About Soldering

form one continuous metal.
If we were to cut a cross-section
of good solder joint, we would see

pure copper, then a layer of

By Al Friedman

What technicians should know about the
composition and use of solder, to avoid those
cold, high -resistance connections which reduce
equipment performance and lead to profit robbing make -goods

copper/tin/lead alloy, and then a
layer of tin/alloy. A joint like this
is strong physically and an excellent, very low resistance conduc-

tor. What's more, there is no possi-

bility of galvanic action between
dissimilar metals, or corrosion between the metals.
The proportion of tin to lead is

very important, with 63/37 the
best proportion for electronic applications. However, 60/40 is close

enough and is available at any
From the beginning of the elec-

tin and lead in the alloy. For electronic distributor. Solder mix-

tronic industry, soldering has example, 40/60 solder is 40% tin tures leaner than 60/40 can lead to
the technician's nightmare, the
been-and still is-the primary and 60% lead.
method for making permanent,
low -resistance connections. On
the surface, soldering is an easy
task. Almost anyone can learn to
solder, once someone shows them
how, but quality soldering, as is
required by the professional electronic technician, is quite a different matter. Avoiding the "cold joint", the short-lived connection,

destroyed circuit boards, and a

generally messy job requires
knowledge and technique.
WHAT SOLDER IS-AND
HOW IT WORKS

As most technicians know, solder is an alloy mixture of tin and
lead. Solder is usually specified in
terms of the relative proportions of

The question is: Why tin and
lead? And the answer is that an
alloy of tin and lead has a lower
melting point than either of the
metals by themselves. Pure tin
melts at 450°F and lead melts at

"cold solder joint."
This problem of the "cold solder

joint" can be caused by a solder
with too wide a "plastic" range.
The plastic range is the degree
spread between the solid and liq621°F. However, when we add lead uid states of solder when its conto tin, as in an alloy, we actually sistency is that of a mushy, semilower the melting point to a mini- solid plastic. In this stage, solder
mum of 361°F with a mixture of does not dissolve copper.
In the case of 60/40 solder, that
63% tin and 37% lead. In other
words, adding 37% (by weight) range is only 10 degrees, between
lead to pure tin lowers the melting 360°F and 370°F, and it rarely is
point by about 90°F. That means the cause of the cold solder joint.
we will need less heat to do the job With a 40/60 solder, which is
sometimes offered for sale to elecproperly.

Another reason for using tin in tronic technicians and hobbyists,
solder is it's ability to actually dis- the plastic range is from 360°F to
solve copper when the tin is in it's 460°F, or 100 degrees. With this
wide a range, there is much more
liquid state.

likelihood of producing a cold sol(The author is the president of Chemtronics, Inc., manufacturer/marketer of der joint. Then, to make matters
chemicals and solder for use in servicing and repairing electronic equipment.) worse, it's likely that the solder
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closest to the iron is liquid while
the rest of the solder is plastic.

Technician/Dealer, you have joint is likely to occur. This kind of

probably been soldering for many
years. But let's review the fundaSOLDERING FLUX
mentals, anyhow.
So far, we have been talking This is a good checklist of things to
about pure copper. But copper ex- remember when soldering:
posed to air is not pure copper. A 1) START WITH A GOOD SOLtiny amount of surface copper in- DERING IRON-A soldering iron
evitably mixes with oxygen to that heats fast and then maintains
form a thin layer of copper oxide. its temperature rather than conWe mentioned earlier that sol- tinuing to get hotter is best for reder, in order to produce a good pair work on electronic equipment.
bond, must actually dissolve some You probably already have your
copper and form a new alloy. Un- favorites from among the wide
fortunately, the copper oxide, act- range of irons, guns, torches, etc.
ing as a shield layer between the available today. No matter which

cold solder joint may look shiny
and smooth on the outside, but, in
time, it will deteriorate and decrease in conductivity.
The best way to avoid movement

is to start with a joint that is mechanically solid before it is soldered. If this is not possible, use a
chilling spray while you hold the
work in place to insure fast, motionless cooling.

4) MAKE SURE THE SOLDER
JOINT IS CLEAN-Resin flux is

excellent for removing copper
copper and the molten solder, type you choose, be sure it can gen- oxide, but it doesn't do a thing for

makes this difficult.
In fact, the heat of the soldering
iron increases the rate of oxidation
dramatically. Therefore, when we
apply a soldering iron to the copper wire, we significantly increase
the thickness of the copper oxide
layer.

erate enough heat to bring 60/40
solder to 370°F. Remember, too
much heat will make the flux run
and will increase oxidation faster
than the flux can handle it.
Don't try to use your old soldering.gun for PC boards. It's too hot.

dirt, dust, grease, gunk, or other
foreign matter. Use a file, steel wool
or emery cloth to clean off paint or

varnish. And remember, a copper
wire will often look clean, but will
be coated by oil or other foreign
matter that impedes good solder-

Instead, invest in a thermostati- ing. If there is any doubt at all
This brings us to the use of a cally -controlled iron. And you'll about the cleanliness of the wires,
soldering flux to cut through the also find that a good vacuum -type give them a shot of a good degreasshielding layer of copper oxide. desoldering tool will save you a lot ing spray. You'll be amazed at how

The flux loosens the copper oxide of time and trouble.
and pulls it away from the copper,
Needless to say, you must keep
allowing the melted solder to the tip of the soldering iron clean
make direct contact with the bare, and well tinned. "Tinning" is the
unoxidized copper.
thin layer of solder that facilitates
Several kinds of soldering fluxes the transfer of the heat from the
are available, but only one type is soldering iron to the solder joint.
recommended for electronic technicians: resin flux, also known as 2) MAKE SURE THE SOLDER
rosin flux.
JOINT ITSELF is hot enough to
"Acid" flux, which is actually a melt the solder-Solder should be
salt rather than an acid, and or- applied to the joint and the solder-

much easier a really clean wire is to
solder.

5) DON'T HOLD THE SOLDER-

ING IRON to the joint too longAs soon as the solder flows freely
and is melted by the joint as well as

by the soldering iron, remove the
soldering iron. Too much heating

time uses up the resin flux and
makes for a poor solder joint.

ganic type flux (mostly hyd- ing iron simultaneously rather 6) DON'T DAMAGE SEMI-

rophalides) are very efficient at than to the soldering iron alone. CONDUCTORS-Transistors
removing copper oxides, but they The joint itself should be hot and diodes can't take too much
can cause long range problems enough to melt the solder com- heat. Make sure to use a heat sink
such as causing corrosion of the pletely, not just hot enough it make on transistor leads, or spray the

solder joint over a period of time. it plastic. When the hot joint melts
Resin flux is the only type that is the solder, flux pulls away the copcompletely non -corrosive and per oxide, allowing the solder to
non-conductive. Just choose a pure wet the copper, forming a strong
organic resin and you can't go chemical bond. Proper heating of
wrong. And don't let the two dif- the joint and the solder results in a
ferent spellings of the word con- solder joint that is smooth and
fuse you. Some manufacturers say shiny. Cold solder joints are usuresin, and some say rosin, but they ally dull and lumpy because the
are all talking about the same solder was actually plastic rather
thing.
than liquid.
Modern solder, as you know, is
If you are soldering two objects of
available with a resin core. That unequal size, make sure the larger
is, the solder is made hollow and object is hot enough to melt the sol-

transistor with a component cooler
before you apply heat to the lead.

7) DON'T USE TOO MUCH
SOLDER-You can have too much
of anything, no matter how good it
is. Make sure that all solder is pres-

ent and accounted for. If solder
splatters onto the chassis, or rolls

around in little balls, or floods
some tiny hole, that excess solder

will almost inevitably come back to
haunt you sometime in the future.

filled with resin. Consequently, der.
the resin gets to the right place, at

the right time, in the right
amount.

USING SOLDER

In summary, use the right kind
of solder for the job, and the right
3) MAKE SURE THE JOINT type of flux, select the proper solDOESN'T MOVE while it is dering iron, and apply in the right

cooling.-if the wires being sol- place at the right time, and a

dered move, even slightly, during professional -type soldering job
If you're a reader of Electronic the cooling process, a cold solder will be the result.
APRIL 1977, ELECTRONIC TECHNICIAN/DEALER /

37

transceiver display shelf unit. A spe-

DEALER SHOWCASE
Descnptions and specifications of the products included in this department are provided by the manufacturers. For additional information, circle the corresponding numbers on the Reader Service Card in
this issue.

ble carrying strap. The entire pack

134

an 8 to 12 hour day with normal in-

PORTABLE CB POWER PACK

A new 2.6 ampere hour power pack

MAGNETIC CB RADIO MOUNT
DISPLAY

133

A new display rack that demon-

strates how to use the new magnetic
CB radio mount from Cornell-Dubilier
is now available. Called the "Show N'

leather carrying case with an adjusta-

cial introductory offer includes: 24
Easy Mounts, 1 display unit, 1 CDE
Mark 1 transceiver, plus descriptive
literature.

that furnishes 14 volts for powering
portable CB equipment is now available from Globe -Union. The 14 volts
from the power pack is the same as the

weighs 4.5 lbs. and measures 61/2 in. x

8'/4 in. x 21/2 in. Designated the PP 1426, the new pack has enough capacity to power an AM CB transceiver for

termittent transmit usage. With
proper charging, the unit can be used

for 300 to 500 "days" over a 3 to 5 year
period.
PROFESSIONAL CB BASE STATION 135

A new CB base station with PLL
synthesizer has been introduced by

Sell" Display, EMD-1, the rack is of
sturdy construction of white wrought
iron. It holds a complete Easy Mount

Sonar Radio. Designated FS -2340, the

with a CB radio attached so customers

new transceiver is said to offer

disconnect feature of the mount works.
The EMD-1 display will mount on the
counter, on wall, or in the dealer's CB

strong local stations. It features a

adjacent -channel rejection of 80 dB
and high overload resistance to handle

can see how the instant connect/

Nuvistor front end and Class -B push/

M..eMavet,Maa.M.A.

69,3y
Nic4644
7*-liFE610
mq

Ig Ow.,
ea49

-M000t

"12 volt" system in the vehicle, and as

such, insures full rated output from
the transceiver. The new pack consists
of a GC -1426 rechargeable battery and
a FX-14 charger housed in a simulated
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pull modulator. Also included in the
FS -2340 model are: gated noise limiter, LED digital readout, delta tune,
built-in low-pass filter, conversion
with voice oriented audio, and an all aluminum chassis and cabinet.

Eico. The new model 660 will test
every tube type including nuvistors,
novars and compactrons. It features 65

tube sockets and five custom pin

straighteners. A flip -chart lists over
1700 tube types, plus step-by-step in-

structions for the customer. Only
SELF-SERVICE TUBE TESTER

136

A new tube tester for self-service by
your customers is now available from

three controls need to be operated to
test for emission, shorts or gassiness.
The meter is color -coded and easy -to -

read. A colorful header sign, illumi-

nated by fluorescent lamps, is in-

cluded. The model 660 tester is avail-

able either as a counter -top unit, or
with an optional floor display stand

and tube storage cabinet. With

counter -top display, the unit is priced
at $325.
REPLACEMENT SEMICONDUCTOR
137
PACKAGING

A new packaging concept for replacement semiconductors which is
said to make it easier for the service

technician to store and use the re-

placement items has been announced
by the Raytheon Company. The new
method makes available the company's RE line of transistors, diodes, and
ICs in convenient individual boxes.
Only two box sizes are used, and they
are designed so that multiples occupy

the RE type number is marked on the
top and side of each box, selection from

shelf, peg board, or tube caddy is
simplified. The smaller RE box is
available in sleeves of 5 and 10; the
larger box in sleeves of 5.
MOVING? BE SURE
TO LET US KNOW
YOUR NEW ADDRESS

exactly the same size and shape as
standard receiving tube cartons. Since

You need this

profitable hang up
from RCA.
Replace 458 color picture tubes with only 71
RCA types. It's quick and easy with RCA's new
1977 Color Picture Tube Replacement Wall

Chart available now from your local RCA

quality performance when you install an RCA
picture tube. RCA, a leader in the industry, has
produced over 73 million picture tubes!
Get your profitable hang up ... and tell at a

Distributor.

glance the correct RCA color picture tube

The chart covers all four RCA color replacement lines - RCA Matrix, Hi-Lite, Colorama A,

replacement. Ask your RCA Distributor for an
RCA 1977 Color Picture Tube Replacement
Wall Chart (1D4042).

and Colorama. You need only 4 RCA Hi-Lite "V"
types (H25VDXP22, H-23VALP22, H-19VABP22
and H-18VAHP22) to replace 274 of the fastest
moving industry types. Your customers get top

RCADistributor and

Special Products Division
APRIL 1977, ELECTRONIC TECHNICIAN/DEALER / 39

TEST

INSTRUMENT
REPORT
Features & spectications of recently
introduced test instruments designed
for servicing applications

Telematic's
`Ferret' TV
Mini -Analyzer

Back panel of Telematic's 'Ferret'.

For more information about this test instrument circle 139 on the Reader Service Card in this issue.

The Telematic 'Ferret' is an switch labeled 'UHF' on the back other end with alligator -type

AC -powered combination VHF/

panel of the Ferret. In the 'INT' clips.)
UHF TV tuner substitutor and position of the switch, the output
A calibrated control labeled
crosshatch/dot generator which is of the Ferret's UHF tuner is `GAIN' in the lower right-hand
housed in a 73/4" x 31/2" x 73/4" applied internally to the unit's corner of the Ferret's front panel

metal case.
VHF tuner, for conventional varies the gain of the unit's tuners
Inputs to the Ferret's all -solid- through -the -VHF tuner opera- and, therefore, the amplitude of
state VHF and UHF tuners are tion. In the 'EXT' position, the the 42 -MHz signal available at the
applied through two separate sets output of the Ferret's UHF tuner 'IF' jack. Maximum output exof screw -type 300 -ohm antenna - is applied to a back -panel jack ceeds 1000 µV.
input terminals on the back panel labeled 'UHF', from which it can
The Ferret's built-in crossof the unit.
be connected directly to the UHF hatch/dot generator is equipped
Tuning of the VHF tuner of the input of the receiver's VHF tuner with its own on/off switch and,
Ferret is accomplished with a con- ' (via a shielded cable supplied with depending upon the setting of the
ventional detent-type channel the Ferret), for direct 'substitution two -position pattern -selector
selector and concentric fine- testing' of the receiver's UHF switch on the Ferret's front panel,
tuning control, while tuning of the tuner.
produces either a crosshatch patThe standard 42 -MHz IF output tern consisting of 20 vertical and
UHF tuner is accomplished with a
calibrated thumbwheel.
of the Ferret's VHF tuner is avail- 16 horizontal lines or a 320 -dot
One particularly unique feature able at the back -panel jack labeled pattern.
of the Ferret's TV tuner sub- 'IF', from which it can be applied The 42 -MHz output of the
stitutor function is that the output directly to the receiver's IF input generator, which is available at
of the Ferret's built-in UHF tuner via one of two shielded cables pro- the back -panel jack labeled 'GEN
not only can be internally applied vided with the Ferret. (The ends of OUT', either can be injected dito the VHF tuner of the Ferret, for one cable are respectively termi- rectly into the video IF stages of
conventional operation, but also nated in male and female phono- the receiver (for either 'signal can be applied directly to the UHF type connectors which match injection' troubleshooting of the
input of the receiver's VHF tuner, those typically employed in the video IF section or 'signal -trace'

thereby permitting direct sub- tuner -to -IF connectors which troubleshooting of the detector,
stitution testing of the receiver's
UHF tuner.
Selection of either of these two
modes of UHF tuner substitution
is accomplished by a two -position
40

match those typically employed in luminance channel and chroma
the tuner -to -IF connections of TV sections). Or, for static and
receivers, and the other cable is dynamic convergence adjustment
terminated on one end with a male procedures, it can be applied
phono-type connector and on the either to the VHF antenna termi-
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need beRs?
nals of the receiver or to those of
the Ferret, where, with the Ferret's and the receiver's VHF tuners on Channel 3, a harmonic of

over -the -air signal to substitute

the generator output is coupled
through the tuners and produces a

only on Channel 10 (our strongest
TV station), we discovered that we

stable pattern on the TV screen.
(Although it might seem that the
use of a harmonic would produce

had completely lost the output of
our MATV system. However, by
using the Ferret's pattern

an exceptionally weak receiver

test the VHF tuner of a black and -white receiver which was
producing an acceptable picture

generator output as the signal

input signal and, therefore, a source, we were able to continue

weak, unstable pattern, application of the Ferret in the ET/D lab

our tuner substitution test, which
revealed that the VHF tuner was,
has verified that this is not the in fact, the source of the 'Channel
case. Surprisingly, the gain pro- 10 only' reception problem (Subvided by the Ferret's VHF tuner, sequent troubleshooting uncovplus that of our receiver, proved ered a shorted base -emitter juncsufficient to produce a stable, tion in the RF amp.)
snow -free display on the screen of
The following day, when high
the receiver.)
winter winds subsided, we discovThe advantage of having a sta- ered the cause of our MATV probble, standard -pattern signal - lem: the high winds had shifted
source built into a TV tuner the antenna and mast mounted on

substitutor-as does the Ferret- top of our five -story building here
became readily apparent during

our applications testing of the Fer-

ret in our lab. While we were attempting to use the Ferret and an

in Duluth, which, in turn wound
the coax around the mast, breaking its center conductor.
Price of the Ferret is $99.95. MI

00(4)

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 reference 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.

PROJECTOR -RECORDER
BELT CORP.
319 Whitewater St., Whitewater,
WI 53190 - (414) 473-2151
...tor more details circle 124 on Reader Service Card

A"bestseller"
you'll never put down.
It's RCA's all new 1977 "Top of the Line" SK Series
Replacement Guide. The most comprehensive list to
date of transistors, rectifiers, thyristors and integrated
circuits - 381 RCA types, including 68 brand new, that
will replace 123,000 domestic or foreign semiconductors in entertainment and industrial equipment. The 68
new types have enabled us to increase our replacement
capability by over 11,000 additional industry devices.
You can't afford to be without it.The 1977 Replacement
Guide is a complete, accurate information source for
your Solid State replacement needs. The book represents thousands of hours of engineering know-how.

Keep in mind, too, that RCA SK replacement semiconductors measure up to strict AQL standards.
Get yours now. RCA's SK Replacement Guide. Contact
your RCA Distributor. Or send $1.50 (check or money
order) to RCA Distributor and Special Products
Division, PO Box 85, Runnemede, NJ 08078.

...for more details circle 125 on Reader Service Card

Replacement
Semiconductors
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NEW PRODUCTS
Descriptions and specifications of the products included in this department are provided by the manufacturers. For additional information, circle the corresponding numbers on the Reader Service Card in
this issue.

switch selectable FM trap and lightening protection diode. It is 300 ohms in
and out. Gain is +14dB and the noise
figure is -3dB. Model AC -8260 is an

82 -channel preamp, featuring separate VHF and UHF amplifying stages
with lightening protection diode and

switch selectable FM trap. AC -2260 is

priced at $49.25 and AC -8260, at
ANTENNA PREAMPLIFIERS

140

Two new solid-state antenna pre-

$61.50.

contaminants. Model 481 is said to be
nearly spill -proof and easy to clean
and refill. It is made of high -impact,
non -burn plastic and stainless steel.
FLAME RETARDANT
LOUDSPEAKER

142

A new 8 -inch flame retardant
loudspeaker with dual voice coils and
mounting facilities for two transfor-

mers is now available from QuamNichols Company. The dual 8 -ohm
A new soldering iron tip cleaner for voice coils make this loudspeaker,

SOLDERING IRON TIP CLEANER

amplifiers that feature power supplies

141

with built-in two way splitters have small and miniature irons is now Model 8C10DVFR, suitable for simulbeen introduced by the Winegard available from American Beauty. Des- taneous music and paging applicaCompany. The built-in splitter allows
two TV sets to be operated off of one

preamplifier at a cost savings compared with placing a separate splitter
in the line. The two amplifiers are: a

ignated Model 481, the new device is a
simple wick that stays wet for several

tions. Alternately, one voice coil can
be used for program and one for line

monitoring. If transformers are or-

dered with the speaker, the company

will mount them at no charge. The

VHF -FM preamp, model AC -2260,
and a VHF -UHF -FM model, AC -8260.

The AC -2260 features UHF by-pass,

days and delivers moisture as needed.
A 3 /4 in. center opening in the sponge
wick provides an ample wiping edge.
Dross falls to the bottom of the unit,
leaving the sponge clean and free of

NEW CB transceivertest set with single knob
test control
Model CB981 tests any CB in a few minutes accurately, completely, without fuss or extra equipment. One box does it all! The CB981 is designed for
continuous high -volume production testing and servicing of 40 -channel
CB transceivers. The 981 provides the precision of more sophisticated
LogiMetrics Signal Generators in a solid-state instrument that's easy to
use and virtually error -proof. Other features include:

new product utilizes a 10 -ounce
barium ferrite ceramic magnet. The

speaker has a frequency response
range of 60 to 10,000 Hz. The unit
weighs three pounds.
PORTABLE 30 MHZ FREQUENCY
COUNTER

143

A new frequency counter, not much

larger than a pocket calculator, but
Fully synthesized
channels

Self calibrating
Continuous rotary
attenuator

EMI shielded and
filtered

Two-tone modulation

LogiMetrics
121-03 Dupont Street
Plainview, New York 11803
(516) 681-4700
TWX: 510-221-1833
Write or call for complete details.
RF Signal Generators, Frequency Synthesizers, Traveling Wave Tube Amplifiers
...for more details circle 138 on Reader Service Gard
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with a full six -digit LED display and
guaranteed operation to 30 MHz with
1 Hz resolution, has been announced

by B&K Precision. The new Model
1827 counter features 1ppm resolution
on the six -digit scale with ±0.25 ppm

stability. The input circuitry is said to

be sensitive enough to display a

100mV sinewave signal, but is protected against an input signal of up to
200 volts (Peak AC & DC). Optional
accessories include a signal tap to continually monitor the output frequency

of a 23- or 40 -channel transceiver
without affecting normal set opera-

tion. Other optional accessories are re-

chargeable batteries and an AC

adapter/charger, an under -shelf or
under -dash mounting bracket, 27JHz

pickup antenna, general purpose
input clip -lead and vinyl carrying
case. The Model 1827 is priced at $120.
INSTANT CHILL SPRAY

144

A new double -size can of a chilling
spray for finding intermittent compo-

nents and cracks in printed circuit

boards, and for other trouble -shooting
is now available from Tech Spray. Designated minus 62 Instant Chiller, No.

Shielded
Power Transformers

DOUBLE -SIZE

CAN

Triad Quality For Stereo
Amplifiers,
AM/FM Radios,
Phonos And Tape Players

linus
INSTANT
CHILLER

VOUS

62

Triad has a series of ten shielded replacement power transformers for use in many kinds of domestic and imported home entertainment equipment-console and portable stereo amplifiers, AM/FM
radios, tape decks and recorders, cassette players and other devices
where shielding of the transformer is required for reducing 60Hz. hum
interference.
They're recommended regularly in Sams Photofact folders
and books. So see your Triad distributor for full information. Or write
us direct.

INSTANT
CHILLER
limprad
Alltermittiel
LoyysiTORE FO:

moNE

1669-30S, the new sized container con-

tains 30 ounces, and costs the technician only 50 cents more than the 15 ounce product. A 24 inch extension
spray -pipe is included.
CB MIKE CORD SELECTOR

145

A new guide for selecting the right
CB microphone cord is available from
the Belden Corporation. The pocket-

size guide, made from heavyweight

plastic, has a calibrated slot for
measuring the size of the three, four or
five conductor cord to be replaced. To
gage the outside diameter, the old cord
is slipped through a large hole and slid
down the tapered slot until it becomes
snug. Calibrations printed at the side
of the slot indicate outside diameter in

inches, and appropriate Belden re -

Catalog
No.
F-170SX
F-171SX
F-172SX
F-173SX
F-174SX
F-175SX
F-176SX
F-177SX
F-178SX
F-179SX

Secondary #1'

Secondary #2

20 VCT @ .200 ADC
6.3V @ .200A
26 VCT @ .200 ADC
6.3V @ .200A
24 VCT @ .400 ADC
6.3V @ .300A
30 VCT @ .400 ADC
6.3V @ .300A
30 VCT @ .500 ADC
6.3V @ .500A
44 VCT @ .400 ADC
6.3V @ .500A
40 VCT @ .800 ADC
6.3V @ .500A
50 VCT @ .800 ADC
6.3V @ 1.000A
60 VCT @ .600 ADC
6.3V @ 1.000A
60 VCT @ 1.000 ADC
6.3V @ 1.000A
'Secondary #1 current rating with FWCT Rectifier

TRIAD-UTRAD

Litton Distributor Services

305 North Bnant Street. Huntington. Indiana 46750

...for more details circle 130 on Reader Service Card
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THREE-WAY OSCILLOSCOPE
PROBE

4401°

A new oscilloscope probe that is said
to do the work of three probes is now

available from Valor Enterprises.

Called Model VTP-1 Tri-Probe, the
new device allows the technician to
dial the function he needs; the De-

*40

EICO 390 SWEEP/FUNCTION
GENERATOR

.2 Hz to 200 KHz
Sine, Square, Triangle
Linear & Log Sweep
Now you can afford a Function Generator that will meet all your signal
requirements! The 390 generates discrete sine, square, and triangle waveforms over a very broad frequency range.
You have a choice of either linear or
logarithmic sweep with slow, medium,
or fast rates. The 390 also allows for
external frequency control through a
rear panel input. With its 50 -ohm output
impedance and calibrated attenuator,
the 390 can handle everything from
checking the response of an audio
amplifier to driving digital circuits.

147

modulation Section for tracing

placement part numbers. Instructions
for using the guide are on the back. A

slot at the top of the card facilitates
hanging it alongside a CB mike replacement cord display. Available free
from Belden.
PREAMPLIFIED BASE STATION
MICROPHONE

146

A new pre -amplified base station

waveforms in RF and IF stages of circuits, the Direct section when maximum scope sensitivity is needed in low
frequency test and low impedance circuits, or the Low Capacity section to

trace waveforms in high impedance
mance and a new modernistic design is circuits, reduce distortion and frequency discrimination. Low capacity
being introduced by the Astatic Corpo- section provides 10 to 1 attenuation
ration. Designated Model 1104C, the when used with a scope with an input
new mike features base -mounted slide impedance of 1 megohm. The Tri-

microphone with balanced perfor-

probe can be adjusted for scopes having different input impedances.

Model 390 assembled $169.95

HAND -SIZE PORTABLE DVOM

148

A new hand -size, battery -operated,

digital VOM with a single selector
switch that provides five functions and

22 ranges has been introduced by
Triplett Corporation. Designated
Model 3000, the new instrument is
only 3 inches wide by 5-% inches long
by 1-% inches deep. A 31/2 digit display
on Model 3000 features high intensity

EICO 388 PORTABLE COLOR BAR
PATTERN GENERATOR

Battery Operated with LED Indicator
IC Digital Circuit Design
RF Adjustable, Channels 2, 3, 4
The 388 is truly the most advanced
pocket-size portable color generator in
the field today. A single MOS LSI IC
provides 9 digitally controlled, stable
patterns. The 388 operates by simply
connecting its output cable to the TV's
VHF terminals. Two matrix slide switches
select any one of the 9 patterns.
Crystal controlled chroma and timing
oscillators assure precision, accuracy
and stability. The 388 is powered by two
9 -volt transistor batteries.

Model 388 assembled $89.95

FREE EICO CATALOG
For latest EICO Catalog and name of
nearest EICO Distributor, check reader
service card or send 500 for fast first class
mail service.
EICO-283 Malta Street, Brooklyn, N.Y. 11207

Leadership in creative electronics since 1995.
...for more details circle 114 on Reader Service Car

LED's with blinking overrange indication, auto -zeroing and auto -polarity

controls that allow adjustment of the
high gain amplifier to the proper modulation level and tone quality for individual voices. An adjustable master
gain control prevents overmodulation
and distortion. Output impedance is
compatible with inputs of all commercial transmitter transceivers. Model
1104C is powered by a 9 volt replaceable battery, and has a six -wire coil
cord for relay, electronic or virtually
any type of hookup. During receive,
the audio circuit is open. List price is
$83.
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indication. Also, if a low battery condi-

1.5:1 at resonance. The mount design

tion exists, all decimal points are simultaneously displayed preventing
erroneous readings. The meter is pro-

allows the antenna to be straight up
for maximum radiation even when

mounted on the sloping surface.

vided with an easily removable, snap in battery pack with four rechargeable
Ni Cad batteries. It also can be operated from 117 VAC line power via the

AC Adapter/Charger which is included. Priced at $140.
COPPER DESOLDERING BRAID

149

A new desoldering braid made or

the
hard
way?

pure copper wire is now available from
Soder-Wick. The new product will de -

solder components and terminals, remove bridges and icicles or any unwanted solder. Its copper color lets you
see just how much you've used and fea-

tures a dispenser. Non -Activated pure

water -white rosin flux protects

Solder -Wick and assures clean and
contaminant -free desoldering. The Mounting hardware is of rugged
braided wick is simply laid against the
connection to be desoldered and a hot
soldering iron is applied to the top of
the wick, which then soaks up the solder by capillary action.

chrome plated steel for longer service
life. It comes complete with 17 feet of
coaxial cable and a PL -259 connector.
Height is 43 inches.
CB DEALER SALES TRAINING

MOBILE CB ANTENNA

150

PROGRAM

151

A new mobile CB antenna with an
adjustable trunk lip mount for installation on a sloping surface such as is

A Dealer Sales Training Program
for CB radios, antennas and acces-

autos is now available from S & A

tailed 32 -page illustrated brochure
that contains several self -tests, produced for Motorola's national dealer
distribution organization. The new

sories is now available from Motorola,

found with hatchback or fastback Inc. The program is contained in a deElectronics. It is a base -loaded quarter -wave antenna with a V.S.W.R. of
under 2:1 at the band edges and under

LCORNELLJ ELECTRONICS COMPANY
4213 N. UNIVERSITY AVE. SAN DIEGO CALIF. 92105
THE ORIGINAL
HOME OF

Same Low Price

East or West Coast!

* Bargain Tools
* Transistor Tester
* Technician's Library

SPECIAL.
OFFER
ON ALL ORDERS

SEND FOR FREE
ONE YEAR
GUARANTEE

INDIVIDUALLY
BOXED
TUBE

100 TUBES OR MORE

33c1111 TUBE

Ile

5 DAY MONEY
BACK OFFER

LAB TESTED USED

Anybody
who's into
electronics

OVER $10.00r

certainly should be getting
the everyday convenience and
family security of automatic garage
door operation...especially
now, with the great
Chamberlain Electro
Lift opener...
ifor
made to fit in
the trunk of
your car,
designed for
easy handling
and simple
do-it-yourself
installation.
Available now at a
surprisingly low price from
your Perma Power distributor.

P.S. Show off your opener to

your friends and neighbors. You'll
probably be able to pay for yours
with what you make installing
openers for them.

NEW 48 PAGE
COLOR CATALOG
* Dumont Picture Tubes

* Diodes-Transistors-Kits
* Tube Cartons

PER TUBE
IMO LIMIT)

GAGS

6AU6
6AX4

6CB6
6J6
6SN7

Your Order FREE if Not Shipped in 24 Hours
_Jur more mans circle 11J on teaser service um

PErma POWEr

FROM THIS LIST

PRODUCTS OF St,thambErlain
Chamberlain Manufacturing Corporation
Parma Power Division
5740 North Tripp Avenue
Chicago, Illinois 60646

...for more details circle 123 nn Reader Service Card
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As a

Autoranging
Frequency
Counting

businessman,
you'd make
a terrific
human being.

AA

DEALER
SALES

TRAininarkr
PROGRART
licataiv
IKI11501111;

to 60 MHz

with
1 Hz

Resolution

program

is for dealers who want to

train their own sales personnel in the
communications basics of CB radio
and related equipment. It is written in
easy -to -understand terminology, and
covers demonstration techniques and
tips on how to close a sale.
EMERGENCY SOLDER

6

LI

.L1

13 S S

152

A new tape -like, solder strip for
quick on -the -spot soldering repairs

has been announced by Multicore Sol-

ders. Called Emergency Solder, the
new product can be carried in a shirt
B&K-PRECISION MODEL 1801 $240

pocket or stored flat and requires only
an ordinary match or candle flame to
melt the solder. Multiple cores of rosin

For laboratory, production line
or maintenance applications
Automatic ranging, 20 Hz to
40 MHz is guaranteed...readout
to 60 MHz is typical

r: sue

TTL circuitry updates the six digit display five times per
81111r-*

second

twfr

Resolution to 1 Hz obtained by
suppressing digits above 1 MHz
when switching to 1 SEC mode

MULTICORE
EMERGENCE
SOLDER

,A

Some of the things
you do for a living can
make you feel wonderful
when you do them for free.
To help people living in
your community.
Can you set up a
budget? Motivate a staff?
Program a computer?
Type? Read? Tie a shoe?
Yes? Then you can
help people.
In fact, there are probably dozens of voluntary
organizations right in your
town who would love to
have you working with
them. Join one. Or, if you
see the need, start one.
We'll be your contact.
If you can spare even a
few hours a week, call the

Voluntary Action Center
in your town. Or write:
"Volunteer," Washington,

wf1 COMA-- oil°6,`,1:1,:1111

MHz display of
3.579548 MHz input (AUTO mode)

KHz display of overflow of
3.579548 MHz input (1SEC mode)

flux are incorporated into the flat

D.C. 20013.
You'll get to know
some terrific human

Available for immediate delivery,
from local B&K-PRECISION
distributors

strips, and the flux is non -corrosive
and non-conductive, and need not be
removed after soldering. The emer-

will be you.

gency solder is suitable for any solder -

10 -day free trial offer

MPRECISION

able metal, but is not suitable for aluminum. The new product is available
in a 2 -color display package.
CB MIKE & ACCESSORIES
MERCHANDISER

PRODUCTS OF DYNASCAN
6460 West Cortland Avenue
Chicago, Illinois 60635 312/889-9087
Ilhp In Canada: Atlas Electronics. Toronto
...for more details circle 108 on Reader Service Card

beings. And one of them

Vokinteer.

The Nkitik11.11 (enter kn-V)Itintary Action

153

A new space -saving countertop dis-

play for merchandising CB microphones and related accessories is
now available from GC Electronics.
Designated Merchandising Program
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GUKI
A Public Service of This Magazine & The Advertising Counci

imprinting, are available from ($47.50) and 5000 ($42.50 per
NARDA, or a servicer may have thousand).
For more information about
the form reproduced by his local
printer, in which case the servicer Form 317 and its usage, contact
must obtain from NARDA an as- either NARDA (2 North Riverside
Plaza, Chicago, IL 60606) or the
signed block of serial numbers.
NARDA is presently offering manufacturer's `agent' to whom
non -imprinted copies of Form 317 you submit warranty claims. II
in postage -paid quantities of 100
($8.50), 500 ($27.50), and 1000 FREE ALARM CATALOG
($41.50). Copies of the form imHuge selection of burglar & fire sys-

printed with your logo, address

tems, supplies. Motion detectors in-

frared beams- controls, door switches
bells, sirens. 600 items, 64 pp. packed
with technical details, notes.
Phone 16021 263-8831

and phone number (four lines, 27
characters per line) are available

mountain west alarm
4215 n. 16th st., phoenix, az. 85016

from NARDA in postage -paid

quantities of 500 ($35), 1000

...for more details circle 120 on Reader Service Card

THE PROFESSIONAL'S STANDARD FOR EXCELLENCE

49-872, the display contains a power
base mike as well as four types of hand
mikes, all of them suitable for 23 or 40

channel use. Also included are high
demand accessories such as plugs,

connectors, mike holders and batteries.

e

TRI-POD

D -I -P EXTRACTOR & DESOLDERER 154

ROOF TOWERS

A new extractor tool that can automatically remove a DIP IC from the
side or ends and eject it has been introduced by Edsyn, Inc. The new device

features a heavy duty heating head

and cool -grip handle for easy gripping

and removal. The heating head is

placed over the DIP, and as the solder
melts, built-in spring action automat-

ically lifts the DIP from the circuit
board. The IC is retained by the tool's

claws until a simple squeeze of the
handles allows the component to fall
away.

RbeA'

DU ry. TUBULAR

Ii.

7

PROVIDE FOOL
SPACED 3 -POINT
CONTACT ON

MAST TUBING

6 SET SCREWS

ACCOMMODATES
MASTS UP TO

ONLY

GIVES YOU ALL THESE
PLUS FEATURES TO MANE

15" OD

INSTALLATIONS EASIER ..
BETTER!
Ex..Jusive South Rivet mast
support holds mast in place
while antenna is oriented.
Mast support swings aside to
permit lowering mast tubing,
to work on antenna, rotor,
or amplifier

Sin heavy 5/16" set screws
with 12 Jam nuts keep mast
Irons turning

EMBOSSE\D \

MASI SOCKETS

GOLD OR

Heavy gauge embossed
steel connector links for
extra strength and rigidity.

HOT.DIP
GALVANI/ED

Ii." 01) STEEL
TUBING

Flattened ends of tubing
scientifically form blended to
take maximum stress and
strain

1`1
ADJUSTABLE
HEAVY.GAUGE

Solid rivets Inot tubular)

SLIDES PERMIT
FEET TO BE
ADJUSTED TO

EMBOSSED STEEL
CONNECTOR LINKS
FOR EXTRA
STRENGTH AND

for maximum strength and
holding power

Legs are of strong. heavy gauge 1%" diameter steel
Heavy gauge steel. 1:" width tubing
embossed mast sockets provide
equi spaced three point contact Furnished with 6 lag screws
on mast tubing
and three Pitch Patches for a
permanent, leak proof
Ramoveable nut and bolt
installation lin all box models/
permits walking -up or lowering
of antenna and rotator
Also mailable unboxed
installations for repair or
without Pitch Patches or
inspection
lag screws

CONFORM TO
NON-STANDARD
SPACED ROOF

IGIDITY

RAFTERS

1,01,00 .04 to Call., 51.0K

GOLD BAKED ENAMEL
emovable nut

OR

and bolt permits

HOT -DIP GALVANIZED

ROOF SEALING
WATERTIGHT
PITCH PATCHES

\

walking -up Of IOW

umg of antenna and
CAN BE MOUNTED ON PEAKED OR
rotator installations
FLAT ROOFS ELIMINATES
for repair or
NEED FOR GUY WIRES
inspection.
ACCOMMODATES MASTS UP TO
IECOD RECOMMENDED FOR COLOR
TV INSTALLATIONS WHERE
)/FAYT MULTI ELEMENT ANTENNAS

\

SoCCIISNIt uSIO
0.OVIN 3 ml tips.
rarSt4,..0.11.
SPOKI

iSED

EDITOR'S MEMO
continued from page 1

nent role in the design of the form,
has been designated by the EIA as

the industry's control agency for
assignment of serial numbers to be

used on the form. (The Modulus
11DR numerical coding system
has been adopted as the standard
numbering system for Form 317.)

Oa BAKED ENAMEL TOWERS
HOT.25
211.HDT-SG
HDT.25G
HOT -3G

264 It.
3 It

HDT-75G
HOT -100G

5 ft.
71/2 ft.
'311'

MIT -DIP GALVANIZED TOWERS
HOT -2

601.25
1407-3

2

ft

21/2 ft

3 ft

IIDT.S
HDT-75
HDT-IDO

5 ft
71/2 ft.'

ID II

Fmclusive SWING.LOCK feature included per.
miss mast to be placed in sockets from side
of tower

10.144 0 .0..010

Y.4 N.

AllroPIAR I

CITOIn Oa DANOED 4.4.1

01.110110

SU.PORT SWINGS AMA,
TO LOWE. MAST

.000 OUTS [01111I01111,1*IIN
7.1:::11,1LI:Lwa.11614,0410.114110

Send for latest catalog.
SOUTH RIVER METAL PRODUCTS COMPANY, INC./MATAWAN, NEW JERSEY 07747
DESIGNERS ANC MANUFACTURERS OF THE MOST COMPLETE LINE OF QUALITY ANTENNA MOUNTS AND MOUNTING ACCESSORIES

Pre -numbered copies of the new

form, with or without dealer logo

...for more details circle 128 on Reader Service Card
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CLASSIFIED
RATES: 40¢ per word: 500 per word Bold Face
Type. Add $3.00 if you wish Box Number. Minimum

Sound and video players-without motors
and moving parts. Diagram and investment opportunities information, $3.28 to
cover expense. Gene R. Martin, 600 MacAr-

thur Ave., San Pedro, CA 90731.

$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

MAKE BIG MONEY! Rent, lease or sale.

TV -RADIO SALES AND SERVICE
BUSINESS FOR SALE IN PARKER,

it. Easy to start and operate. Part or full

any of the items,

TV SALES AND SERVICE. FLORIDA

plans, courses or

EAST COAST. BUSY SHOP. GOOD
REPUTATION.
EXPERIENCED

TECHNICIAN CAN NET $20,000/

lent climate. Beautiful new building with
14 x 40 showroom and 28 x 40 shop. RCA

YEAR. FULL PRICE $9,500. TERMS IF

REQUIRED. TITUSVILLE TV, 2957

franchise. 20 year clientele. Enormous

GARDEN ST., TITUSVILLE, FL

growth potential. Peak gross of $52,000 can

32780.

4/77

be doubled with good teamwork. $22,500
cash preferred; terms possible with suitable references. Retiring at age 70. Chamber
of Commerce literature available. Gaither

TV REPAIR business, shop, van, equip-

85344.

ment, and furnished home. Shop in drive-in
basement of home. Everything for $68,000.

Home five years old and appraised at

4 77

$42,000. Thirty miles north of Pittsburgh,
PA. Write % Electronic Technician/Dealer,

BUILD ELECTRONIC DEVICES IN
YOUR HOME. GET STARTED IN
YOUR SPARE TIME. BIG PROFITS EXPERIENCE NOT NECESSARY.
WRITE FOR FREE LITERATURE
TELLING HOW. ELECTRONIC DEVELOP LAB. DEPT. B, BOX 1535,

Box 106, 1 East First St., Duluth, MN

PINELLAS PARK, FL 33565.

5/77

is not responsible for

N. McClelland, Santa Maria. CA 93454.5 77

ARIZONA. On the Colorado River. Excel-

Radio -TV, P.O. Box 624, Parker, AZ

TECHNICIAN/DEALER

New and reconditioned TVs! Anyone can do

time; even operate from your home. Send
$4.00 for details. Perry's TV Leasing, 308
Business Opportunities

ELECTRONIC

477

$10.00 charge. Classified Display Rate billed

55802.

5,77

ELECTRONICS/AVIONICS
EMPLOYMENT OPPORTUNITIES. Re-

port on jobs now open. Details FREE. Avi-

ation Employment Information Service
Box 240 Y, Northport, New York 11768. 6/77

quality of products
offered through our
classified section.
Established 30 years. Radio and TV Sales
and Service. Reasonable terms. Retiring.
Will help part-time. Write 44 N. Spencer,
Mesa, AZ 85203.

4,77

TIRED OF CUSTOMER ABUSE? EX-

PAND INTO LUCRATIVE PAT-

ENTED MATV. PRELIMINARIES
$3.00. BOX 809, BOYNTON BEACH,
FLA. 33435.

4 77

FOR SALE: In Sunny Florida. TV Sales
and Service, Retiring, Excellent Location.

Reasonable Rent. Established 15 years.

send a message...

$25,000. -Reasonable Down Payment With
Terms. Year Round Business. 1-(305) 7236161.

...write here.

4/77

Alarm Systems

CALL THE POLICE (or anyone else)
AUTOMATICALLY. Model 672 dialing

unit $29.95. Send today for your free
catalog of high quality burglar and fire
1. Number of insertions: (circle)
2. Start with (month)
of month preceding)
3. Amount enclosed: $

alarm equipment at low prices. S & S Systems, 5619 E. St. John, Kansas City, MO
1

2

3

6

64123.

12

issue (Copy must be in by 1st

ALARM EQUIPMENT FOR SALE:
High Quality Professional Equipment at
Low Prices. Industrial, Commercial, Resi-

dential and Auto. Write for Free Litera-

PAYMENT MUST ACCOMPANY ORDER WE'LL BILL RATED FIRMS NO AGENCY

ture. B. Johnson Alarm Co., 180 Prospect
St., East Orange, NJ 07017.
4,77

COMMISSION
NAME

COMPANY

Construction Plans

STREET

CITY

L

4 77

STATE

ZIP

REPAIR TV TUNERS -High earnings,
Complete Course Details, 12 Repair Tricks,
Many Plans, Two Lessons, all for $2. Re-

MAIL COPY FOR AD(S) TO SUSAN HELLERMAN, Electronic Technician/Dealer,
757 Third Ave., New York, N.Y. 10017
_!

fundable. Frank Bocek, Box 3236, Ent.,
Redding, CA 96001.

TF

per word; 5O per word Bold Face Type. Add $3.00 if you wish Box
Number. Minimum $10.00 charge. Classified Display Rate billed $43.00

RATES: 4O

per inch, 1 inch minimum.

ELECTRONIC

TECHNICIAN/DEALER CLASSIFIED
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For Sale

RCA EXACT REPLACEMENT PARTS.

Largest stock. Green Tele-Radio Distributors, 172 Sunrise Highway, Rockville
Centre, NY 11570. UPS, C.O.D.
4 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

Fully depreciated test instruments we no

VIBRA-JET
TURNS TUN -O -WASH INTO A
0

longer need. Write or call for list and prices.

Frazier Electronics, 105 Church St., Fredericktown, MO 63645. 314-783-5732. 4 77
TV AND RADIO TUBES .360 EA!! Send for

free color parts catalog. Your order free if

not shipped in 24 hours. Cornell Electronics 4215-17 University San Diego
California 92105.

TF

REPLACEMENT COLOR YOKES DEALERS ONLY. Zenith 95-2501-25322638-2667-S89633 etc. $14.95. 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

SONY PARTS-Tuners, Cabinets, Antennas, Knobs, Speakers, Earphones,
Switches, Pots, Components and Cheater
Cords available at 50%-757( savings. All
parts have been removed from new Trinitron color sets. Parts available for every
Trinitron ever produced. Price list available. World Video, Inc., Box 117. Boyer town, Pa. 19512.

1 77

Tektronic Scope 524 with manual, $250.00.

New Bell and Howell Scope "Model
with manual, $125.00. Phone Long Island,
NY - (516) 887-7459.

4.77

JAPANESE I.C.'s TRANSISTORS,
PARTS, buy original parts for less. Examples: 2SC1226 Transistor $.80, uPC1020H

I.C. $3.75, Stereo Cassette Head $3.00,
FAST DELIVERY, free catalog, ORA
ELECTRONICS, Box 7548, Van -Nuys,
CA 91409.

177

BUYING and SELLING early RIDER,
SAMS, SUPREME MANUALS, Also
NEED early factory manuals: old radio
technical books. Write: BEITMAN, 1760
4 77
Balsam, Highland Park, IL 60035.

Wanted. Heathk it mutual conductants
tube tester Model #TT1A. Working or not.

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 contaminants. Vibra-Jet action even washes
away dirt on horizontal surfaces . makes
Tun -O -Wash more effective, leaving tuner
parts and controls "vibrantly dean."
.

Vibra-Jet is made of strong durable polyurethane construction. Works in all positions and comes complete with 26 in. hose
and 12 in. probe for hard -to -reach parts.

Let George Do It. 117 E. Clark, Santa

FREE! FREE! FREE!

Maria, CA 93454. 805-937-2700.

FOR A LIMITED TIME

4 77

Color -Bar Generator, 16 Patterns, Pocket

Size. CMOS-LSI Chip, One Transistor.
Complete Plans $5.00. P.C. Boards, Kits Or
Wired Units Also Available. Science Work-

shop, Box 393 -ET, Bethpage, New York
11714.

4 77

ONLY, Vibra-Jet will be offered free with the purchase
of 2 cans of Tun -O -Wash or

2SC1307 - $3.85, 2SC1306 - $2.95, 2SC799 $3.00, More. Send for Dealer Confidential price
list.

Get Free CB Transistor
B&D Enterprises,

per
Nlrf

Super Tun -O -Wash.

Pick up our "Cleaning Mait will be the best
chine"
.

Transistors, IC's, Communications -CB
Save - Save - Low Cost - Direct -

.

.

.

time saving investment you've
ever made.
Available at participating
Chemtronics distributors.

CHUATRONKS

INCORPORATED

Box 32 -Dept. 1, Mt. Jewett, PA 16740.

45 'DP MAN Awl

4 77

NAUPPA4GF N

1111 t516, 5112 3322

Our business is Improving yours!
...for more de.alls circle 111 on Reader Service Card
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49

READER SERVICE INDEX

SEND Foi,

ADVERTISER'S INDEX

FREE CATALOG

105 Antenna Corp. of America
106 Antler Antennas

8

WITH ALMOST

107 Astatic Corp.

9

3000 ITEMS
INCLUDING
B&K EICO, RCA,
FLUKE, SENCORE,
SIMPSON, HICKOK
,

108 B & K Div., Dynascan Corp.. 46
110 Channel Master

27

111 Chemtronics, Inc.
112 Chrysler Corp.
113 Cornell Electronics

49

plus a complete line
of tubes, tools and
electronic supplies
at prices you won't

45

114 Eico Electronic
Instruments Co.
115 Electronic Book Club

TV and FM ANTENNAS
AND ELECTRONICS

44

16-19

FORDHAM
RA010 SUPPLY CO.. INC.

Farmingdale. N Y 11735

Tel (516) 752-0050

5

117 Fordham Radio Supply
Co., Inc.

FIELD -ENGINEERED
and TESTED

50

General Electric Co.,
Tube Div.

28

General Electric Co.,
TV Dealer

21

138 Logimetrics, Inc.
118 MTI

in your area
FOR YOUR AREA
CALL or WRITE:

42

ACA, P. 0. Box 865.
Burlington, IA 52601
Phone: 319-753-1625

50

119 Mallory Distributor
Product Co.

for more details circle 117 on Reader Service Card

r

Don't cut
yourself out

of a career as a
two-way radio

technician...

MTI offers the only training for

professional FM two-way radio
available. Qualified technicians

a two-way radio technician by
cutting out this coupon. We'll
send you information on how you

can learn more about this specialized field, at home.
Name

Address
City/State/Zip

fl I am a veteran or serviceman
009

MTI
formerly

MOTOROLA TRAINING
INSTITUTE
College Hill. Surnineradle, Pennsylvania 17093
J

...for more details circle 105 on Reader Service Card

47

FOR FAST TROUBLE -SHOOTING
11

"FERRET"

102 PTS Electronics, Inc...Cover 2, 1
109 PTS Electronics, Inc.
29
122 Panasonic
25
123 Perma-Power Co.

45

124 Projector -Recorder
Belt Corp.

41

RCA - Picture Tube
Distributor

dustry, and public service. But
training is your key.
You could cut out a career as

13

120 Mountain West Alarm
Supply Co.
121 New England Business
Service, Inc.

are employed in government, in-

on active duty.

ANTENNAS

GTE Sylvania, Consumer
Renewal
Cover 3, 3

believe.

.

35

116 John Fluke Mfg.

and LEADER

855R Conklin St

.50

38-39

RCA - Receiving Tubes

6-7

125 RCA - Semiconductors

41

126 Rawn Co.

20

127 Sencore, Inc.
128 South River Metal
Products Co.

VHF/UHF Subber
I.F. - Video Trouble Shooter
Convergence Generator

47

....15

$99.95

SG -785

14

129 Telematic Div., UXL Corp.
50
130 Triad/Utrad
43
103 Triplett Corp.
(for demo.)
Cover 4
104 Triplett Corp. (for info.) Cover 4

131 Ungar, Div. of Eldon Inc.
132 Winegard Co

TV MINI -ANALYZER

Dots and Cross -Hatch Patterns
The "FERRET" is a multi -functional instru-

ment for fast, efficient trouble -shooting
and adiustment of all Color and B & W tvs.
It

is ideal for both shop and field work.

(Cables included.)

jekfilatk 2849 Fulton St.

Rrooklyn, N.V. 11207

31

Please send more information.
This index is furnished for the readers' convervence.
However, the publisher can not guarantee its accuracy
due to circumstances beyond our control.

...for more details circle 118 on Reader Service Card
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We know the problems in finding the right semiconductor replacements for imported TV, CB and other
electronic equipment.
That's why we have a line of thick -film modules and
ICs that will replace over 3,000 devices in 139 brands
of foreign -made equipment.
And we've made them easy to find in two ways. One
is through our new Module and IC Replacement Guide

that cross references the original part number with

our ECG' semiconductor part number.
The ocher way we've made it easy is by making sure

your local Sylvania distributor has access to a full
stock of semiconductor replacements.

Pick up a copy of the replacement guide at your
distributor today, so you'll be able to pick up all the
parts you need in just one stop tomorrow.

(513 SYLVANIA

a

New Family of VOMs

The Model 60 Series

MODEL 60
RANGES

8 DC VOLTS
4 DC CURRENT

6 AC VOLTS
5 OHMS
5dB

MODEL 60 -NA
16 DC VOLTS, 10 DC CURRENT,
10 AC VOLTS, 6 OHMS,
$136
AND 8 dB RANGES

X'TRATM RUGGED
OVERLOAD PROTECTED

The new 60 Series has been designed for the
value conscious users in industrial production and
maintenance, communications, vocational training and hobbyists, airconditioning, appliance

SAFETY DESIGNED FOR YOU

and automotive service, R & D and application
engineering . . anyone who wants to be more
productive with the latest in V -O -M technology.
The large, "simplified" 41/2" scale is an "easy
reader". This combined with a single range
selector switch minimizes the possibilities of error. Detented handle position, only 2 recessed
input jacks and 48" safety engineered test leads
are just a few of the many other user benefits of
.

MODEL 64
RANGES

8 DC VOLTS
8 AC VOLTS
7 OHMS
6 Low Power

the 60 Series. Compare them with other V -O -Ms

and you'll know why the new Triplett family of
V -O -M's eliminate over 90% of the costly re-

pairs from V -O -M misuses. Cultivate a profitable

habit for selecting Triplett designed products.
For more technical data and a demonstration of
the Model 60 Series, see your local Triplett distributor or a Triplett sales representative. Triplett
Corp., Bluffton, Ohio 45817, (419) 35E-5015.
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