TV Servicing In 1980— '\“\
The Findings & Projections Of An MIT Study |_

NEWCOM’76: Big Show In A Big Place




“IWHEN I
STARTED
USING PTS.
IT WAS LIKE
GAINING
TWO HOURS
A DAY’

Ron Baysinger/ Service Manager
Preterred TV/ Indianapolis
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ELECTRONIC

SYWANIA
WALTHAM,
MASS. 02154




Today, the difference is awards. Hundreds
of them. They're yours when you save the tabs
marked “Waltham” found on every receiving
tube box.

There's never been a better time to “rally
round the tab!" Start collecting them now
through November 30,1976. And you don't need
a million of 'em to earn a prize.

Visit your local authorized Sylvania Distrib-
utor and pick up your free Sylvania “rally 'round
the tab!” Award Catalog, special Tab Saver Enve-
lope, and Award Order Form with complete in-
structions. Or fill in the handy order form below.

It's a great way to save all around. Save time
by stocking the broadest line of tubes— Sylvania.
Save on great merchandise with Sylvania tabs.

—

SYW/ANIA

WALTHAM,
MASS 02154

----------------1

The Sylvania'rally round
the tab!” program is
available only to dealers
and service technicians.
Employees of General
Telephone & Electronics
GTE Sylvania, their sub-
sidiaries, affiliates, author-
ized franchised distributors
ortheiradvertising agencies
are not eligible to
participate l

SYWANIA !

|

rally ‘round thesab? |

MAIL THIS CARD TO: :
SYLVANIA AWARD HEADQUARTERS

PO. Box 1000, Fenton, Missouri 63026 i

|

NAME _ :

COMPANY i

ADDRESS :

CITY :

STATE ZIP i

[

|

|

|

|

ET-1781




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 doesn't get much use

Panasonic did it!

prd
P 2%
D Check the yellow pages IR e : s A
for the Authorized N i e
Panasonic Lt ’l_..;:f -
A 4 Parts Distributor s > '."-" - (i
V nearest you. o

<

Panasonic®

Panasonic Company

9 : i Panasonic Consumer Parts Division
Division of Matsushita Electric Corporation of America ]USt Sllghﬁy ahead of our ime 50 Meadowland Parkway. Secaucus, New Jersey 07094
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PRICES I
DOWN |

MOTOROLA

Now you can buy many popular HEP SOLID-STATE DEVICES

semiconductors for less!

LOOK AT THESE NEW LOW PRICES!

HEP DEVICE NOW PRICE

WAS ONLY- DOWN
S0015 — General Purpose Amplifier $1.05 $ .90 14%
F0015 — RF Field Effect Transistor $1.59 $1.38 13%

C4041 — CMOS — 7 Segment Latch/

Decoder/Driver $6.90 $4.80 30%
C6052 — Operational Amplifier $1.83 $1.33 27%
R0602 — Fast Recovery Rectifier $1.45 $1.18 19%
R1723 — TRIAC — 200V BA $3.36 $2.15 36%
$9002 — Unijunction Transistor $1.64 $1.38 16%

*SUGGESTED NET PRICE

MOTOROLA S

THERE ARE 2% HEP
DEVICES TO FILL
YOUR CB NEEDS!

®
SEMICONDUCTORS

P. O. Box 20902
Phoenix, AZ 85036

HEP AND HEP/MRO DISTRIBUTORS ARE AVAILABLE NATIONWIDE! THERE'S ONE

NEAR YOU! (In Canada, HEP products are available through Superior Int’l. Electronics Ltd.)
..for more detalls circle 122 on Reader Service Card
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‘o
A
LIFE OR

DEATH
SITUATION

Not all 2-way radios warn
about Smokies taking pic-
tures.

Professional FM two-way
radios—the most important
ones-—are for bringing help
fast in life or death emer-
gencies. And if you've had
some serious electronics ex-
perience you just might fit
into this important, expand-
ing field.

MTI is the only home study
school that deals exclusively
with service and repair of
professional two-way radios.

Think you're good enough
to become part of it all? Drop
us a line to find out.

Please send me more information.

Name - B —

Address .
_ Code -

I 'am a former MTI student.
| am presently in the military.
| am a veteran R9

MTI

Formerly
MOTOROLA TRAINING
INSTITUTE
College Hill Road

Summerdale, PA 17093
(717) 732.3636

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

EDITOR’S MEMO
[E=— s s St _am ]

NEWCOM °76—A Really Big Show
In A Really Big Place For A Bigger-Than-
Ever Industry

B NEWCOM '76, this year's edition
of the annual trade show at which
electronics manufacturers and mar-
keters introduce their newest elec-
tronics products to distributors,
promises to be as big as its site—the
$163 million Louisiana Superdome
near New Orleans.

At press time—almost two
months before the May 4th starting
date of the three-day show—over
300 manufacturers and marketers
already have laid down their money
for a record total of 543 individual
exhibitareas at NEWCOM '76. (Last
year's NEWCOM Show, in Las
Vegas, had atotal of 281 exhibitors
who occupied 422 booths.)

Commenting on the reasons for
the increase in NEWCOM exhibi-
tors, David L. Fisher, Executive Vice
President, Electronic Industry Show
Corporation, said: “The phenom-
enal market performance of the
Citizens Band radio sector un-
doubtedly has played a part in the
vigor and vitality being shown by
the NEWCOM °’76 Show; however,
other industry segments-—including
industrial and consumer electronics,
and professional sound and
video—also are playing a significant

6 / ELECTRONIC TECHNICIAN/DEALER, APRIL 1976

part in the boom, right along with
general-line and service dealer
products, the Show’s traditional
backbone.”

If the response of electronics
manufacturers and marketers to
NEWCOM '76 is any indication—
and historically it has been—it
seems that you, our readers—who
as a group are the biggest users
and/retailers of most of the products
which will be exhibited at NEW-
COM—will have a wider-than-ever
variety of products and product lines
from which to choose—whether it be
replacement parts, service aids,
tools, test instruments, CB-related
equipment, or antenna system
components and accessories.

To help familiarize you with the
broad range of new products which
will be available at your local elec-
tronics distributors in the weeks fol-
lowing NEWCOM 76, the entire
staff of ET/D will attend the show
and, in a special NEWCOM '76
Wrapup Report in the July issue,
we'll give you an overview of what
we saw and heard. &

J.W. Phipps



EPC
Electronic
Parts

Mallobin®
Merchandise Cabinets

b _— -
Rechiargeable |-
Batte-ies

Resistors

Capacitors

Sonalert” Audible Signals

PTC Semiconductors

Mallory-Richco Fastening Devices

With a line like this, no wonder
your Mallory distributor is a yes man.

He almost never has to say no. Which adds up to a lot of
single-source buying convenience for you.
Give your Mallory distributor a call. You'll like what you hear.
You'll like what he delivers.

MALLORY DISTRIBUTOR PRODUCTS COMPANY

L]
MALLO RY a division of P. R. MALLORY & CO. INC.
Box 1284, Indianapolis, Indiana 48208; Telephone: 317-856-3731

@ Registered trademark of P. R. Mallory & Co. Inc

...Jor more details clrcle 121 on Reader Service Card
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BRH Says Recall Of Zenith Color TV Not Necessary

The Bureau of Radiological Health (BRH) on January 26 advised Zenith Radio Corpo-
ration that it is satisfied that Zenith color TV receivers equipped with hold-down
capacitor 22-7233 do not “create a significant risk of injury, including genetic injury, to
any person” and therefore Zenith does not have to recall and repair these receivers.

Zenith was informed on October 20, 1975, that BRH had concluded that Zenith color
television receivers using the capacitor 22-7233 were in non-compliance with the Per-
formance Standard for Television Receivers. (See related News Of The Industry item in
the Dec. 1975 issue of ET/D.)

Subsequently, Zenith submitted an application for exemption from notification and
repair as provided in the Radiation Control for Health and Safety Act. To support this
application, Zenith submitted results of “an extensive program of testing conducted by
Zenith engineers and scientists and evaluation by independent consultants which pro-
vided the basis for Zenith’s request for an exemption.”

The January 26 BRH letter notifying Zenith that the exemption had been granted
stated: “The Zenith submittal included a substantial amount of TV receiver testing data
which has satisfied the Bureau that the failure to comply does not create a significant
risk of injury, including genetic injury to any person.”

The 22-7233 capacitor was not used in Zenith color TV receivers sold before January 1,
1974, and is not used in Zenith current model color TV receivers.

RCA Closes Down Its Only Domestic Receiving Tube Plant

RCA Corporation has announced that the manufacturing of receiving tubes at its plant
in Harrison, N.J., will be phased out by July 30.

RCA'’s departure will leave only two remaining domestic receiving tube producers—
General Electric and GTE Sylvania.

The Harrison facility is RCA’s only domestic receivi ng tube manufacturing operation.
(RCA will continue to operate its receiving tube manufacturing facilities in Mexico and
Brazil, but, according to RCA, the output of these two facilities will not be marketed in
the U.S)

Paul B. Garver, Division Vice President and General Manager, RCA Distributor and
Special Products Division, said the plant closing is attributable to the sharp decline in the
demand for receiving tubes as a result of the continuing shift to solid-state devices in
consumer, industrial and defense electronic systems.

“Since 1966, industry sales of receiving tubes have declined by almost 80 percent, with
replacement usage in older electronic equipment accounting for the bulk of today’s
volume,” Garver said.

RCA, which presently is the sole source for approximately 110 types of receiving tubes,
said it plans “to meet all outstanding receiving tube commitments” and, “to the
maximum extent possible, all future requirements for these types.”

According to Garver, RCA will continue to merchandise and sell replacement receiving
tubes, which they now will purchase from other sources.

Breaker Buys Hallicrafters

Breaker Corporation, an Arlington, Texas-based manufacturer of CB antennas and
accessories, has acquired the Hallicrafters Communications Equipment Division of
Wilcox Electric Co., Kansas City, Missouri.

Now a wholly owned subsidiary of Breaker, Hallicrafters will continue to manufacture
and market amateur radio equipment, industrial two-way radio and para-military
communications equipment for domestic and international markets.

Videotape Series On Digital Electronics Available from H-P

Hewlett-Packard recently announced that it has prepared a videotape course designed
to acquaint electronic technicians with digital electronics.

The course is contained on a series of fourteen videotapes of less than 30 minutes
duration and is available in either a %-inch open reel (No. 90500C) or %-inch videocas-
sette (No. 90500D) format. A 180-page textbook titled “Digital Troubleshooting” accom-
panies the videotapes.

For more information about the course and its cost, write: Dick Gasperini, Editor, H-P
Bench Briefs, H-P, 1820 Embarcadero Rd., Palo Alto, California 94303.

$2.30 Minimum Hourly Wage Now In Eftect For Some Retail & Service Employees

The minimum hourly wage for employees of retail or service firms with annual gross
sales of at least $1 million and a $250,000 annual inflow of interstate goods was
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automatically increased to $2.30 on January 1, the effective date of some provisionsofthe
1974 amendments to the Fair Labor Standards Act. (FLSA).

Employers who are in doubt about whether or not the new minimum hourly wage rate
applies to their employees should contact their nearest Employment Standards Ad-
ministration Wage and Hour Office, which in most phone directories is listed under “U.S
Department of Labor.”

NESDA Figures Show Big Jump in Number of Technicians

The National Electronic Service Dealers Association (NESDA) says that there’s been
an increase of 6.5% in the number of service technicians around the country, or an
additional 12,781 workers. This increase is based on new figures submitted to NESDA by
the ten major state or city licensing boards in the U.S.

Dick Glass, CET, Executive Vice President of NESDA, attributes the increase to the
recession. “1 think the recession has cut overtime for many technicians working at jobs in
other industries and has caused others to lose their jobs or be laid off, and therefore, many
have obtained licenses in order to supplement their income,” he says.

Fortunately, according to Glass, the electronic service industry can easily absorb a
6.5% increase.

NEWCOM CB Keynoter Is Former FCC Member

The CB/Communications program to be held in conjunction with, but preceding by one
day, the NEWCOM 76 trade show in New Orleans, will have as the keynote speaker
former FCC Commissioner Nicholas Johnson. Mr. Johnson’s talk, “Why You Can’t
Second-Guess the FCC,” will be followed by seminar sessions geared to the successful
marketing of CB equipment. The seminar will be held, Monday, May 3, in New Orleans,
with NEWCOM ’76 starting the next day.

New System Stores Sound-Color Lessons At Home

The inventor of the long-playing phonograph record, Dr. Peter C. Goldmark, now hasa
patent for a new system that can transmit picture and sound recording by air or cable to
home recording equipment. It can then be stored for later display on the home TV screen.
The system is known as Rapid Transmission and Storage, or RTS.

According to a story in The New York Times, an early form of RTS will be introduced
next fall in six community colleges. The RTS system also will be used in churches,
libraries, and schools.

FCC Plans To Simplify CB Licensing

The FCC, in September, will make an attempt to reduce the mounting backlog of CB
license applications. A self-mailer licensing system will be used, with the hope of reduc-
ing processing time to 15 days.

With the new system, manufacturers would include in CB radio packages, a two-part
form—one part filled out by the applicant and mailed to the FCC and the other half
retained by the purchaser as a temporary license, which would be valid for 60 days.

Currently, processing time for licenses ranges from 6 weeks to 2 months.

Nationwide Emergency Channel Designated by FCC

According to a report in Communications News, the FCC has designated 155.475 MHz
as a nationwide emergency channel, for use in police emergency communications net-
works operated under statewide law-enforcement plans. Operations now authorized on
that channel that are not limited to police emergency communications, however, may
continue until January 1, 1985.

Survey Shows Increased Consumer Confidence

A Conference Board survey of 10,000 families in the U.S. shows that 32.7% plan tc buy
TV sets, air conditioners, & vacuum cleaners by the end of this summer—up 1.7% from a
December, 1975 survey. Color TV will be bought by 6.9% and b'w TV by 1.6%.

Color TV Saturation of U.S. Homes Up From Last Year

A TV census by Arbitron last November showed 73% of U.S. households with color
TV—up 3% from the year before. It is estimated that 53.1 million homes now have a color
TV set. B
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with the B& K Test Bench




WITH THE MODEL 1040
CB SERVICEMASTER

IT’S EASY, IT'S FAST
AND IT’'S PROFITABLE.

MODEL 1040 L
$250

When used with a scope
and signal generator,
you can:

& Measure signal-to-noise ratio
of CB receiver

e Measure audio output power

e Measure audio distortion
percentage

® Measure receiver sensitivity

® Check AGC

e Measure effectiveness of CB
noise limiter or blanker (when
used with an impulse noise
generator)

e Measure squelch threshold

e Measure adjacent channel
rejection

® Measure transmitter AM power
output—even mobile!

e Measure SSB power output

with TRUE peak-reading RF
wattmeter

¢ Check AM modulation

e Check SSB modulation with a
two-tone test—the only accurate
way!

e Measure antenna SWR—even
mobile!

e Check the transceiver in the
car to determine if the problem
is in the antenna system or
the transceiver

You can save $500—$1,500 in
equipment costs because the
CB Servicemaster eliminates
many of the test instruments you
would otherwise need for CB servic-
ing. These instruments, or their
functions, are built into the unit:

Audio wattmeter

Audio generator

Distortion meter

RF Wattmeter/dummy load

DB meter

SWR bridge

The B&K-Precision CB Service- It functions as a test center and enables
master is designed for rapid pro- you to quickly check all of the significant
grammed testing and trouble performance characteristics of the transceiver
shooting of any CB transceiver. with one hook-up—in a matter of minutes.

Gese instruments—which you should have, if you don’t own them already,
are all you need to get the maximum use from your CB Servicemaster. And the
B&K CB Servicemaster is compatible with most oscilloscopes, frequency
counters, signal generators and power supplies on the market today.

MOBEL 1640—Regulated Power Supply
Designed especially for CB and other mobile
equipment, the 1640 eliminates changes in supply
MODEL 1403A—3", 5 MHz voltage due to load variations. A stable power
Recurrent Sweep Oscilloscope supply is esseLntial tr:) precslose testing off the

g transceivers. Less than 0.8% variation from zero
g?:vﬁlésesc\?ierx?:guL;tlg;\Ma:gCB to full load, 3 amps continuous, 5 amps surge.
waveform when used with the Adjustable to any output from 11 to 15 VDC.
Model. 1040. Small, compact and Suppressed zero scale for greater accuracy.
inexpensive, it frees other scopes ~ Overload protected
for more effective use. Model 1640 $100

Model 1403A $198.

MODEL 1801— MODEL 2040—CB Signal Generator

Digital Frequency Counter Covers all 23 channels, AM and SSB with built-in
To quickly determine the exact capability of 64 additional channels for future FCC
frequency of a CB channel, the assignments. Ultra-stable crystal-controlled,

1801 automatically displays it for phase-locked-loop frequency generation. Has
you in large, easy-to-read digits. 10 ppm accuracy. 1 uV to 100 MV output in
You can tune oscillators precisely calibrated 10 dB increments for receiver sensitivity

(to 1Hz, if necessary), conduct measurements. Includes EIA standard noise test
audio frequency analysis tests signal generator to check receiver noise suppres-
Six digit display is updated five sion. Internal 400, 1000 and 2500 Hz modulating
times per second. Accuracy to frequencies—can also be externally modulated.
1Hz guaranteed to 40MHz; Internal protection against 5W RF input.

60MHz typical. Model 2040 $475

Model 1801 $240.

For additional information, contact :KPRECISION

your B&K-Precision distributor DYNASCAN CORPORATION

for our comprehensive brochure .
describing the operation of the Makers of Cobra CB Equipment

Model 1040 CB Servicemaster and 1801 W. Belle Plaine Ave.

the CB Service Center—or write us Chicago, IL 60613 -+ (312) 525-3990

for your free copy. In Canada: Atlas Electronics, Toronto

..for more detalls circle 109 on Reader Service Card 7623
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TECHNICAL
LITERATURE

Semiconductor Replacement Cat-
alog Supplement is an update to the
1975 ECG guide and catalog from GTE
Sylvania. The supplement adds 8,000
industry part numbers cross-
referenced to the company’s line of
solid state devices. The basic guide
cross-references 114,000 domestic and
imported devices. Supplement is
available for 35 cents and the basic
guide is available for $2.95 at GTE-
Sylvania distributors, or from GTE-
Sylvania Advertising Services Center,

70 Empire Dr., West Seneca, N.Y.
14224,

Communications Antennas offered
by the Antenna Specialist Company
for mobile and base-station applica-
tions in CB and marine services are
described in Catalog No. SD 315C
along with monitor antennas and an-
tenna replacement parts. Available
free from the Antenna Specialists Co.
P.0.Box 5431, Cleveland, Ohio 44101

Communications Test Instruments
offered by Leader for troubleshooting,
adjusting and monitoring CB,
amateur and land-mobile two-way
equipment are described in a 6-page
brochure available free from Leader

THE PROFESSIONAL'S STANDARD FOR EXCELLENCE

S5 [Cses s Improved

AR

@ Upper bracket (A) heavily embossed for maximum
strength and rigidity.

@ Choice of 30", 48" or 60" models (size indicates
spread of lower bracket)

ilable in Hot-Dip Gat Steel or Al

@ Will accommodate masts from 17 to 2.1/4” o.d

@ Exclusive South River Mast Support (8) provides
means of holding mast during antenna origntation
Mast support may he swiveled aside to permit the mast
to be lowered for antenna maintenance or repair

@ Can be used to fasten Ground-Up Telescoping Masts
to the house. (Accommodates 20. 30. 40 or 50
ft. Masts.)

SUPPORTED MAST
INSTALLATION

| S

18

E SLOTTED

WASHER HEAD
LAG SCREwW
SIMPLIFIES
INSTALLATION

TEAR DROP
SCREW HOLES
FOR MOUNTING

EXCLUSIVE SWIVEL
MAST SUPPORT
IBack View)

STEEL MODELS| ALUMINUM MOOELS|

QUITS

@ Teardrop screw holes (L) on lower bracke! provide
means of attaching screws to rool eave prior to
mounting of bracket. Eliminates awkward, clumsy
procedure of having to hold hracket with one hand and
fastening screws with the other

@ Double set of serrated teeth (D) prevents mast from
turning in high winds

@ Riveted channel type construction (E) of lower
bracket provides maximum rigidity and strength

@ Carriage bolts and clamps (F) permits one hand
Spintite” tightening of mast

@ Lowsr bracket made of square cornered angle for
additional strength and maximum rigidity

DESCRIPTION

e e
SERRATEDY

SOUTH RIVER METAL PRODUCTS COMPANY, INC.
SOUTH RIVER, NEW JERSEY 08882

MOOEL NO MODEL NO (AM these mounts have 3" Upper Bracket)
EM 30 EM 30AL 307(2 172 h ) Spread Lower Bracket
EM-48 EM 48aL 48 1411 Spread L awes Hrsckat
EM-60 J_ EM BOAL _50"_(5" lmmluwevﬂla:kel___j

GROUND-UP TELESCOPING
MAST INSTALLATIONS
UP TO AND INCLUDING

S0 FT.MASTS

RAIVETED
CONSTRUCTION

4]

T
TEETH
HOLOD -

MAST

B——

(B)

g =
CHOICE OF 30°. 48" OR
80" IN GALVANIZED
STEEL OR HIGH
STRENGTH
ALUMINUM

...for more details circle 133 on Reader Service Card
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Instruments Corp., Communications
Div., 151 Dupont St., Plainview, N.Y.
11803.

CB Connectors and Accessories
Handbook is a new booklet providing
tips for optimizing overall CB antenna
system installations. Information is
included to correctly select, assemble
and terminate both coaxial and micro-
phone connectors and which RG-type
cable is best for any given CB installa-
tion. The handbook also lists CB con-
nectors and accessories available from
Amphenol along with a guide to the
national CB 10-code. Available free
from Amphenol distributors.

VHF/UHF/FM Tuner Replacement
Guide & Parts Catalog lists the new
and rebuilt exact replacement tuner
and tuner parts available from PTS
Electronics, Inc. The catalog is avail-
able for $2.00 from PTS Electronics,
Inc., P.O. Box 272, 5233 Highway 37
South, Bloomington, Ind. 47401.

Tape & Phone Exact Replacement
Drives & Belts Catalog is a cross-
reference guide to exact replacement
drive system parts and belts for over
200 brands of cassette and cartridge
recorder/players and phonographs.
Catalog No. WA-00CG-0290 is avail-
able free from G.C. Electronies, 400 S.
Wyman St., Rockford, I11. 61101.

Signal Tracing and Injection test
procedures using LEL’s Model E-C
Serviset hand-held test instrument
are outlined in a booklet titled “A New
Approach To An Old Problem.” Avail-
able free from LEL Inc., Box 572, W.
Acton, Mass. 01720.

TV Antenna Rod Replacement
Guide & Cross Reference is a 28-
page guide to selecting the correct re-
placement rod for all popular TV mod-
els. Available free at distributors of
GC Electronics products, or from GC
Electronics, 400 South Wyman,
Rockford, Illinois, 61101.

FREE ALARM CATALOG

Huge selection of burglar & fire sys- %
tems, supplies. Motion detectors, in- 'y
frared beams: controls, door switches.
bells, sirens. 500 items, 99 pp. packed
with technical detalls, notes
(Outside U.S., send $1.00.)
mountain west alarm

4215 n. 16th st., phoenix, az. 85016

...for more details circle 123 on Reader Service Card

FREE CATALOG

HARD-TO-FIND PRECISION TOOLS

Lists more than 2800 ltems pliers, tweezers,
wire strippers, vacuum systems, relay tools,

optical equipment, tool kits and cases. Also
includes ten pages of useful “Tool Tips” to aid
in tool selection.

JENSEN TOOLS
4117 N. 441h Street, Phoenix, Ariz. 85018

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




ALL YOU NEED FOR SERVICING
CB RADIOS

& CHANNEL V""—_—-I
l SET CW.

o 1112
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00 MY
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. at a price you can afford.

To get started in the CB radio repair business you need several expensive test instru-
ments or the all-in-one Zodiac U-2 CB Transceiver Service Instrument with which you
can do the following:

Measure power output
Align receivers

Tune transmitters
Measure field strength

Check frequencies °
e Measure modulation °
e Check antenna SWR °
e Generate AF/RF signals ]
This compact combination bench/field instrument can be set to generate crystal-con-
trolled RF signals and will measure 210 different frequencies—including all existing and
proposed Class D channels.

In addition, you will need a 13.8-volt regulated power supply for operating CB
Transceivers under test, on the bench. If you buy a Zodiac U-2 now, we will give you
the power supply FREE*. Send check or money order for $895 (in New York add
appropriate sales tax) or $100 deposit plus your written authorization to charge $795
to your Master Charge card (be sure to give full card number) to:

ZODlAC Compl -
COMMUNICATIONS CORP. P R L=

626 Chrysler Bldg., New York, NY 10017 Phone: 212/697-9585 *Offer expires July 30, 1976 /

...for mare details clrcle 141 an Reader Service Card
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TV Servicing — Past
Present & Future

By J.W. Phipps and Don Mason

A synopsis of a MIT study of where
TV service has been and where it is heading

@
T

TELEVISION SETS (millons)

a

[

© COLOR TABLE & PORTABLE

B COLOR CONSOLE & COMBINATION

& BLACK ANO WHITE TABLE & PORTABLE

X BLACK AND WHITE CONSOLE & COMBINATION

1960 1965

1970

YEAR

Fig. 1—TV receivers shipped to distributors and dealers during 1960-1972,

B There is probably nothing in the
200 years of American industrial
and cultural history that matches
the phenomenonal growth of tele-
vision. In the 29 years since that
first regularly scheduled TV
broadcast, Americans have
bought 236 million TV receivers,
of which over 67 million were color
sets. Over ninety-six percent of the
nation’s homes now have televi-
sion. Three-fourths of them have
more than one set and nearly half
of the TV sets ever sold are still in
use.

When you add the fact of a
rapidly changing technology from
black-and-white pictures and vac-
uum tubes to color TV, solid-state,
modular construction, and inte-
grated circuits, it’s no wonder that
it’s been hard to “get a handle” on
where TV servicing is and where
it’s going.

This need for an accurate, de-
finitive picture of the TV service
industry was part of the impetus
for the beginning in 1972 of a com-
prehensive study by the Center for
Policy Alternatives at the Mas-

with projections of shipments through 1980,

sachusetts Institute of Technol-
ogy, through a grant from the Na-
tional Science Foundation.

The MIT study actually had as
its overall research objectives to
“evaluate alternatives for increas-
ing productivity of servicing con-
sumer durable products and/or re-
ducing the need for service.” Al-
though the study concentrated on
the servicing aspects of both re-
frigerators and TV, we are high-
lighting for ET/D readers only the
major points on the past, present
and future of TV servicing. The
results of the study should provide
today’s TV servicemen with valu-
able direction in planning future
efforts.

THE RESEARCHERS’ METHODOLOGY

To assess the volume and the
nature of TV servicing which will
be required through 1980 and the
number of TV technicians which
will be needed to meet this re-
quirement, the MIT researchers
first had to resurrect the past.

Beginning with the supposition
that “the amount of service re-
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Fig. 2—First-year service-incidence rates of
televisions introduced into use during model
years 1965 through 1972, plotted as a function of
total cumulative production.

quired at any time in the TV ser-
vice industry is principally a func-
tion of the number of TV sets in
use at that time and their as-
sociated service-incidence rates,”
the researchers gathered, de-
veloped and analyzed data from a
number of sources to establish the
state and trends of each of the fol-
lowing three principal factors at
the time of their study (1972-
1973):

1) The number and types of TV
receivers in use

2) The service-incidence rate
(reliability) of TV receivers in use

3) The productivity of the TV
service industry.

Following is a brief synopsis of
their findings regarding the state
and trends of these and other re-
lated factors as of 1973, along with
their projections of TV servicing
through 1980.

NUMBERS AND TYPES OF SETS

Shown in Fig. 1 is a graphical
presentation of the numbers and
types of TV receivers shipped by
manufacturers to distributors and




Fig. 3—Typical lifetime failure rates of all-tube, hybrid and early all-solid-state receivers, and
later-generation all-solid-state receivers.

dealers during the period 1960 to
1972 and the MIT researchers’ pro-
jections of TV receiver shipments
from 1973 through 1980. This data
was supplied to the researchers by
the Electronics Industries Associ-
ation (EIA).

According to the study findings,
in 1972 the manufacture of TV
sets in the U.S. was concentrated
among a relatively few companies,
with the four largest companies
controlling about 64% of the mar-
ket, the eight largest firms 86% of
the market, and the 20 largest
firms 99% of the market.

A total of 45 million color TV
sets were in use in 1972, according
to the MIT study, plus 68 million
black-and-white sets. The per-
centage of U.S. households with
TV had risen to 96% in 1972, com-
pared to 87% in 1960 and 9% in
1950.

As revealed in Fig. 1, the MIT
researchers found that during the
period 1960 to 1972 there was a
shift in the mix of console and
combination sets and portable
models, with “portable TV sets be-
coming a significant fraction of the
set population.” The MIT re-
searchers projected that this shift
in the product mix would cause
carry-in service to become increas-
ingly more important as portable
TV sets became the predominant
type.

The MIT researchers also pre-
dicted that “the crossover point at
which the number of all-solid-
state sets produced will exceed
50% of total production would
probably occur around 1975.”

SERVICE INCIDENCE RATES
AND TRENDS

In their assessment of the

amount of service which TV re-
ceivers require, the MIT research-
ers call each request for ser-
vice—whether for in-home, in-
shop or carry-in service—a service
incident, and they call the rate at
which requests for service occur
the service incidence rate, which,
expressed in percentage form, is
the ratio of service incidents per
100 TV sets per year.

To assess the rates at which re-
quests for TV service have oc-
curred in the past and will occur in
the future, the MIT researchers
gathered and weighed service-
incidence data from three princi-
pal sources: 1) manufacturers’
warranty programs, 2) consumer
polls, and 3) captive populations of
TV receivers in hotels and motels.

The MIT researchers found that
the average service-incidence rate
for both color and b/yw TV receivers
during the first year of use by the
consumer had declined signifi-
cantly over the period 1965-1972.
For example, while 1965 color TV
receivers generated an average of
two service incidents during the
first year, 1972 color TV receivers
generated an average of only one.
B/w TV receivers exhibited a simi-
lar service-incidence decline, with
1965 b/w TVs generating an aver-
age of 1 service incident during the
first year, while 1972 b/w receiv-
ers generated only .5 incidents.

The trend of declining first-year
TV service incident rates found by
the MIT researchers for the 8-year
period ending in 1972 is graphi-
cally illustrated in Fig. 2.

The MIT researchers were un-
able to come up with the detailed
data which they needed to develop
individual breakouts of the
specific service-incidence rates of

all-tube, hybrid and all-solid-state
TV receivers; however, they were
able to develop a general compari-
son of the lifetime failure rates of
these three types of receiver de-
sign. This comparison is graphi-
cally illustrated in Fig. 3.

All three curves in Fig. 3 reveal
a high incidence of failure at the
beginning of receiver use, followed
by a constant failure rate for the
next part of life, and then an in-
creasing incidence of failure near
the end of the receivers’ functional
life.

“According to the MIT research-
ers, the high failure rates at the
beginning of life are attributable
principally to “manufacturing de-
fects,” “production errors” and the
need for “consumer education” in
the use of the product.

The constant portion of the
curve, says the MIT Researchers,
reflects the failures attributable to
“random part failures” and time-
or stress-dependent mechanisms.

Curve 1 in Fig. 3 is what the
researchers found to be a typical
failure-rate curve for an all-tube
receiver. Curve 2 represents the
researchers assessment of the
failure-rate of an all-solid-state
receiver, which, because of the
greater reliability of semiconduc-
tors, exhibits a longer lifetime and
a smaller failure rate in the con-
stant portion of the curve.

Curve 3 is described by the re-
searchers as being representative
of the failure rates of both hybrids
and the state-of-the-art all-solid-
state receivers in use at the time of
their study. The differences be-
tween curves 2 and 3, say the re-
searchers, are attributable to the
fact that all-solid-state TV tech-
nology was relatively new at the
time of the study and there was
still a learning process going on in
the testing, handling, specifying
and assembling of solid-state com-
ponents.

Using all of the data which they
had gathered about the trends in
TV service-incidence rates up to
and including the period of the
study (1972-73), the MIT re-
searchers developed two com-
puter-derived “models” which,
according to the researchers, rep-
resent the average lifetime ser-
vice-incidence rates of 1967 and
1972 color and b/w TV receivers
and the projected average lifetime
service-incidence rates of 1980
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A NEW DIMENSION
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added to Gmbson
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SOUND CARRIER
UNMOD.

! orr (RN Moo
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o v

/ Model 432
Chroma-Line
This new Simpson model is an all solid-state

COLOR'PATTERN instrument incorporating the latest digital
GEN ERATOR LSI and SSI technology for maximized

color-pattern stability and reliability. Today’s
professional TV technicians will appreciate

Far FﬂStef, EﬂSler its many extra features and performance
calar TV SeI'ViCiﬂg characteristics.
* 16 “touch command” patterns instantly * Sound Output: 4.5 MHz carrier, unmodulated
available in a4 x 4 pushbutton matrix and 1000 Hz FM modulated
* 3 VHF channels: 3, 4 and 7, channels 3 and 4 * Adjustable RF, IF and Video signal level
fully crystal controlled * 75 Coax and 300 2 Balun Outputs
* 2 UHF channels: 23 and 52 * Red, Blue and Green gun killers
* IF Output: 45.75 MHz * Transformer-isolated, line powered, for
* Composite Video Output: Sync, pattern instant-ready use
and sound

P FOR COMPLETE SPECIFICATIONS, WRITE FOR BULLETIN T829
* Built-in cable storage compartment

L. KATY INQUSTRIES

MODEL 432 Complete with two cable [CINSTRUMENTS THAT STAY ACCURATE y,

assemblies, for Coax and 3009 inputs, and )

Operator'sManual . ........ . ... .. $185. SIMPSON ELECTRIC COMPANY
AVAILABLE NOW FROM ELECTRONIC PART DISTRIBUTORS 853 Dundee Avenue, Elgin, Illinois 60120 (NDUSTAIAL

(312) 697-2260 » Telex: 72-2416 « Cable: SIMELCO o
...for more details circle 132 on Reader Service Card
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Fig. 4—Models of annual service-incidence rates of 1967, 1972, and 1980

model-year color TV receivers.

color and b/w receivers. The resul-
tant lifetime service-incidence-
rate curves are presented in Figs.
4 and 5.

The reason that there are two
projections of all the model-year
curves in Figs. 4 and 5 is that con-
clusive industry data on the
service-incidence rate of TV re-
ceivers beyond the first two years
of life was not available and, con-
sequently, the researchers decided
to use two “educated estimates” as
a basis for the service-incidence
rates beyond two years. One,
called “Model 1,” is based on an
estimated 5% annual service-inci-
dence rate increase after the sec-
ond year of receiver use and the
other, “Model 2,” is based on an
estimated 10% increase. (The re-
searchers concluded that the ac-
tual service-incidence rate after 2
years probably lies somewhere be-
tween these two projections.)

THE PRODUCTIVITY
OF TV SERVICERS

In their assessment of the pro-
ductivity of the TV service busi-
ness, the MIT researchers used the
number of completed service inci-
dents per technician-day as the
basis of their measurement.

According to the report of their
study, the researchers found that
five to seven completed service
calls per technician-day was the
“typical” level of productivity in
the TV service business in 1973,
and this level had not changed
much over “the preceding several
years.”

200

AGE tyears

Fig. 5—Models of annual service-incidence rates of 1967, 1972 and 1980

model-year b/w TV receivers.
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dollar volume, B) TV labor cost per service inci-
dent and C) comparisons of service incidents and
TV technician employment, for the years 1966-
1972, indexed to 1967. In A) the data for the
curve labeled “CBP’’ is from County Business
Pattern volumes and the data for the curve
labeled “‘PCE” is from Personal Consumption
Expenditure figures.

To assess the trend in the overall
productivity of the TV service
business, the MIT researchers
computed the annual number of

service incidents over the period
1966-1973 and weighed these
against the number of TV service
technicians employed in each year
during the period. This compari-
son is graphically illustrated in
Fig. 6. The solid line in Fig. 6C is
an index of service incidents de-
rived by dividing the average dol-
lar volume of radio and TV servic-
ing in each year (Fig. 6A) by an
index of TV service labor cost for
each year (Fig. 6B).

The dotted line labeled “M” in
Fig. 6C is a service-incidents index
obtained from the computer-
derived service-incidents “lifetime
model” described previously.
(Note that both of these curves in-
dicate that the service-incident
rate did not change significantly
over the seven-year period.) The
broken line labeled “E” in Fig. 6C
is a plot of the TV service techni-
cian labor force.

A comparison of the two
service-incidence index curves
and the TV technician employ-
ment index curve indicates that
the service labor force, during the
seven-year period, increased
slightly faster than did the total
number of service incidents. Al-
though this implies that the
number of service incidents per
technician-day decreased during
the seven-year period, the re-
searchers stated in their report
that “the data probably only war-
rants a conclusion to the effect
that the numbers of TV service in-
cidents per technician-day has not
been changing very much over the
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Fig. 7—Annual levels of service incidents generated by color and b/w TV

receivers during the period 1960-1980.

past seven years, and that produc-
tivity growth by this measure has
been small.”

FUTURE TV SERVICE AND
TECHNICIAN REQUIREMENTS

The preceding paragraphs have
summarized the researcher’s find-
ings with regard to the state and
trends in the TV set population,
service-incidence rates, and the
population and productivity of the
TV service business at the time of
their study (1972-73).

This and other related data was
applied by the researchers to a
computer program designed to
translate the existing trends intoa
projection of annual TV service
requirements through 1980, along
with a projection of the number of
TV technicians needed to meet
these requirements.

The resultant projections, pre-
sentedin Figs. 7,8 and 9, are based
on a TV receiver mean lifetime of
10 years. (This means that 50% of
the sets sold in any year will have
been discarded within 10 years
and 97% will have been discarded
after 17 years.)

(The curves and data labeled
“Model 1” in Figs. 7, 8 and 9 are
based on a 5% annual increase in
the service-incidence rate after
the second year of receiver use,
and the curves and data labeled
“Model 2” are based on a 10% in-
crease after the second year.)

Fig. 7 shows the researchers’
computer-derived estimates of the
total number of color and b/w TV
service incidents which occurred
annually during the period 1960-
1975 and their projections of the
service incidents which will occur
annually through 1980.

Fig. 8 is a graphical comparison
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Fig. 8—Annual levels of TV service incidents generated by in-home and

In 1960 80% of television technicians warked in the consumer sector, in 1970 this
had dropped to 70% and it was assumed that this figure would also apply to 1980.

Fig. 9—Tabular presentations of 1) the total annual service calls, 2) total number of technicians
employed in 1960 and 1970 and the number recuired in 1980, and 3) estimated levels of technician

productivity, for the years 1960, 1970 and 1980.

of the researchers’ computer-
derived estimates of the annual
number of in-home and carry-in
service incidents for the period
1960-1980.

Shown in the top half of Fig. 9 is
a tabular presentation of the MIT
researchers’ computer-derived es-
timates of the total number of TV
service calls which occurred in the
years 1960 and 1970, along with
the number of technicians em-
ployed during these years and
their estimated productivity in
terms of service-calls per day per
technician based on the two differ-
ent after-second-year service-in-
cidence rate increases described
previously.

Shown in the bottom half of Fig.
9 is a tabular presentation of the
researchers computer-derived pro-
Jections of the total number of ser-
vice calls which will occur in 1980
and the number of TV technicians
which will be needed to meet these
service requirements. As de-
scribed previously, two different
percentages of service-incidence
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rate increases after the second
year of TV life (Models 1 and 2)
were used. Thisresulted in two dif-
ferent estimates of the total
number of service calls in 1980—
125 million and 148 million—
which, when weighed against two
different estimates of technician
productivity (6 and 7 calls per day
per technician), produced four dif-
ferent estimates of the total
number of technicians needed in
1980, ranging from a “low” esti-
mate of 106 thousand to a “high”
estimate of 146 thousand. The
MIT researchers selected the
mean of this range—126,000—as
their estimate of the total number
of technicians which probably will
be needed in 1980.

CONCLUSIONS

The principal conclusions which
the MIT researchers drew from the
findings of the TV-service-re-
quirements portion of their study
are:

1) “In 1970, a total of 137,000

continued on page 57



TV service technicians
give theiropinion about Zenith:
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By Bert Wolf*

Procedures that make installing residential
TV antenna systems both easy and profitable

BMany of your customers with
black-and-white TV and mono FM
will get by somehow with built-in
antennas, indoor “rabbit ears”,
and cheap outdoor antennas. But
when it comes to color TV, FM
stereo and quadraphonic sound,
it’s time to suggest the installation
of a quality outdoor antenna sys-
tem.

CHOOSING ANTENNAS
Because there is no one antenna

that is best for all reception condi-
tions, your choice depends on what
channels your customer wants to
receive, how far he is from the
transmitter, and local reception
conditions.

Antennas are classified by the
channels they receive. A VHF an-
tenna picks up Channels 2 thru 13.
A UHF antenna picks up Chan-
nels 14 thru 83. An FM antenna
picks up 88 to 108 MHz. Many TV
antennas are broadband: picking

*The author is Vice President and General Manager of the Jerrold DSD Division.
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up VHF and FM or UHF, or VHF
and FM.

Two specifications, ‘gain’ and
‘directivity’, are especially impor-
tant in choosing antennas. Gain
tells you how much signal the an-
tenna will pull in, and directivity
tells you how effective the antenna
is in eliminating ghosts, reflec-
tions and other reception problems
caused by unwanted signals. In
most cases, high gain and high di-
rectivity are very desirable. Since
it usually takes bigger antennas
with more elements to provide
more gain and directivity, such
antennas generally cost more.

However, element count is not
the only thing that is important.
For color and stereo, a uniform,
flat response is essential. Periodic
type antennas do a good job of
combining flat response with gain
and directivity.

Rugged construction is also vi-
tal. You don’t want to put up an
antenna and have the elements
start to bend, fall off or rattle in
the wind after the first year or two.
Therefore, your customer is better
off to pay extra for an antenna that
is solid and rugged, using rein-



forced elements and heavy duty
insulators.

Both TV and FM channels can
easily be pulled in with the same
antenna, provided it is an all-
channel type. However, some all-
channel and VHF antennas delib-
erately reject the FM band to pre-
vent interference from a local FM
station on Channel 6.

Fig. 1 shows the type of breaka-
way element currently being used
by some antenna manufacturers.
The intact element is long enough
to reject FM stations. Broken off,
on the other hand, the element
acts as a director to FM signals,
providing excellent FM reception.

For really top quality FM recep-
tion, your best bet is a very high
gain quadraphonic type FM an-
tenna (such as that shown in Fig.
2). The FM antenna can be mount-
ed on the same mast as the TV
antenna and the signal can be
combined into a single downlead
using a yagi coupler tuned to FM,
as shown in Fig. 3

ANTENNA MOUNTING

Once you’ve chosen a good out-
door antenna, your next step is to
decide how to mount it. There are
many types of antenna mounts.
Those most popular are shown in
Fig. 4.

Chimney mounts (4A) are
easiest and most convenient—
provided your customer has a
good, strong chimney. If the chim-
ney is not solid and is at least 3 feet
higher than the rooftop, use some
other type of mount.

Trimounts (4B) are also very
easy to use. They consist of three
legs with a 5-foot mast attached.
Fig. 4B shows a trimount on the
peak of a roof. This mounting ar-
rangement is convenient and
works well on almost any roof sur-
face.

Roof mounts (4C) are inexpen-
sive. They do a good job, but you
must use guy wires with roof
mounts, as shown.

Wall mounts (4D) are handy for
peaked roofs. Eave mounts (4E)
are used in place of wall mounts
where there are overhanging
eaves.

If the mast is 10-feet or higher,
you should use guy wires. Some
technicians use four guy wires, but
three usually do just as good a job.
Using a guy ring clamp, space the
guy wires equally about 120 de-

Fig. 1-An FM breakaway element used on some
antennas. When intact, element rejects FM. Bro-
ken off, element accepts FM signals.

~ ~ 2 \\
e \\,N £ N
N

Fig. 2-An example of a high-gain, quadraphon-
ic-type FM antenna.

FM ANTENNA

BROAD BAND
TV ANTENNA

e W

COMBINED
ouTPUT

Fig. 3-An example of how a Yagi coupler is used
to combine FM antenna with a broad-band TV
antenna.

Flg. 4-Four types of mounts for outdoor
antennas. A) Chimney mount. B) Trimount.
C) Roof mount. D) Wall mount. E) Eve mount.

grees apart, as shown in Fig. 5.
Each guy wire should be taken to
an eyebolt which bites into solid
wood in the roof. To balance the
tension, at least two of the three
guy wires should be equipped with
turnbuckles.

For areas where a lot of height is
required, many people prefer tow-
ers to other types of mounts be-

cause they are sturdy and cause no
damage to the chimney or roof.

LIGHTNING PROTECTION

There are two schools of thought
on lightning protection. Some in-
stallers feel that ground wire is
not really heavy enough to handle
a lightning strike, while others
feel that some protection is better
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Fig. 5-The method of spacing three guy wires
around an antenna mast. Wires should be
spaced equally about 120 degrees apart.

Fig. 6-Lightning protection as provided by light-
ning arrestor, ground wire and ground rod for
twinlead transmission line.

antenna when using coaxial cable for transmis-
sion line.

than none. In any case, local elec-
trical codes call for lightning pro-
tection.

If you’re using twinlead as
transmission line, use a lightning
arrestor, ground wire and a
ground rod as shown in Fig. 6.

Grounding wires must be made
of corrosion-resistant metal such
as copper or aluminum. It must be
run as straight as possible from

Fig. 8-A combination matching transformer/U-v
signal splitter mounted at back of TV set.

" DRIP LOOP

Fig. 9-A drip loop installed where antenna enters
house prevents rain from entering house via an-
tenna lead-in.

2-Set
Coupler

Fig. 10-An example of a passive two-set coupler,
designed to serve two TV sets from single an-
tenna.

the antenna mast to the lightning
arrestor and then to the ground
rod. The ground rod must be driv-
en at least 4 feet into the ground.
(A cold water pipe also makes an
excellent ground.)

If you’re using coaxial cable, no

lightning arrestor is necessary.
Simply attach the ground wire to
the mast and to the shield of the
coaxial cable, using a grounding

22 | ELECTRONIC TECHNICIAN/DEALER, APRIL 1976

block. If the antenna is grounded
to the mast, no connection is re-
quired to the coax shield and you
don’t need a lightning arrestor
even for a 300-ohm installation.

LEAD-IN WIRE

Because some home TV anten-
nas have an output impedance of
300 ohms, some installers still use
300-ohm twinlead as the
downlead. However, shielded co-
axial cable offers a number of ad-
vantages: 1) it does not pick up
direct signals; 2) it does not pick
up auto ignition or other types of
interference; and 3) it can safely
be run anywhere, even close to
metal. Twinlead must be run
through standoff insulators to
keep it away from the house and
especially any metal objects.
Otherwise you are likely to wind
up with interference and color
smears.

Coaxial cable requires match-
ing transformers at the antenna
(see Fig.7) and at the TV set. Fig. 8
shows a combination matching
transformer/U-V signal splitter
mounted to the back of a TV set.

One of your most difficult jobs is
to get the lead-in into the house. If
there is an attic louvre, this may
be an easy solution because you
can then go through air shafts and
closets to reach the room or rooms
with TV sets. Otherwise, you can
go through the basement or the
wall under a window convenient to
the TV set.

Here’s an important point: Al-
ways leave a drip loop where the
lead-in enters the house (see Fig.
9). The drip loop prevents rain
from following the lead-in into the
house.

Once inside the house, run the
lead-in along the baseboard to the
TV set, as unobtrusively as possi-
ble. This is not as easy as it sounds,
particularly if you are using twin-
lead. The question is, how do you
attach twinlead to the baseboard?
Many installers use staples, but
staples are metal and therefore
cause discontinuities in twinlead.
Double sticky-back tape or pads
don’t cause problems, but don’t
always stick on all wall surfaces.
Use foam pads if they’ll work on
the walls. Otherwise, staples are
the only answer, but use them as
sparingly as possible.

Of course, coaxial cable is no
problem at all. You can staple it to



Fig. 11-An amplified coupler that is used when
more than two sets are to be served by one
antenna.
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Fig. 12-An example of how an amplified coupler
can be used to drive a home MATV system.

the baseboard with no ill effects,
provided you are careful not to
crush the cable or pierce it with a
staple. Coax can also be coiled up
behind the set so there will be a
little slack to move the set out for
cleaning. (But don’t try this with
twinlead. A coil of twinlead causes
standing waves, which can destroy
picture quality.)

MULTI SET INSTALLATIONS

Chances are your customer has
more than one TV set in his home.
About half of American TV house-
holds do. There is no reason why
you shouldn’t use one outdoor an-
tenna for all of his TV sets, as well
as the FM receivers. In fact, you
might want to sell your customers
on a TV outlet in every room. A
home master antenna TV (MATYV)
system enables the customer to
carry a portable from room to room
or out on the patio and to enjoy
good signals wherever he goes.

Fig. 10 shows a passive 2-set
cotipler used to serve two sets from
a single antenna. Passive couplers
work well in very strong signal
areas, but you might not have
enough signal for more outlets. In
that case, you will need an
amplified coupler, as shown in Fig.
11. Fig. 12 shows how you can use
an amplified coupler to drive a
home MATYV system. B
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with universal CB antenna replacement parts...
available from your local distributor.

Why skeletonize a complefe antenna when you can buy
just the parts you need ana stock only what will sell? Re-
placement parts are as good business as original equip-
ment. Our CB antenna replacement parts fit virtually all
existing CB antennas and are individually packaged with
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CONNECTOR
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CABLE WITH PL-259 CONNECTOR
TERMINATION

13.3 FOOT RG-58U COAXIAL
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GUTTER MOUNT CLAMP WITH
PIvOT BRACKET FOR $0-238
CONNECTOR

PL-259 PLUG

RAIN CAP AND LOCK WASHER
FOR $S0-2393 CONNECTOR

ANTENNA BASE (WITH ALLEN
HEAD SCREW) AND SPRING
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BASE LOADED COIL
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CONNECTOR
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Fig. 1—The tape scan action of a typical helical
videotape player/recorder equipped with two
heads. As the tape is pulled across the head
drum by the capstan, the two rotating heads
inside the drum swipe across the tape in a
slanted (helical) path. One TV field (262-Y4 hori-
zontal lines) is recorded on (or played back from)
the tape as each head swipes across the tape.
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{Courtesy of Howard W. Sams Co.)

Fig. 2—INustration of head switching in a two-head helical videotape unit,

= ‘,T B As sh in Fig. 1, all helical-
Cu rlng R-Ca used scanspsia())f:rr/]r:;or(li%rs uze a fo;caall'y

scanner with one or two video

TV Jitters , heads which record tracks that
By Edward Woodall  glant across the width of the tape.

In both single- and two-head
machines, the length of time that

Examination of the most prevalent causes of sync the head is in contact with the tape
time-base errors in helical-scan videotape 12 littleover 160th of a second. A

complete field of video is recorded

player/recorders and how the horizontal sync (or played back) for each swipe of a
AFC systems of some TV receivers can be slightly jotating video head across the

tape. The length of each swipe con-

modified to cope with them tains a little more than one field,
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or in excess of 262-% horizontal
lines of video.

If the relative speed between
head and tape is absolutely uni-
form, the sync pulses are equally



Fig. 3—Displacement of performer’s sleeve just
above the vertical blanking bar is indicative of
back-tension error in the videotape unit—an
error which causes the switch from head B to
head A to occur too early.
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Fig. 4—Diagram of typical anti-hunt filter in a
horizontal AFC system. Principal function of filter
is to slow down changes in AFC control voltage
so that horizontal sync is not affected by random
noise impulses.

spaced on the tape and will be
played back equidistant in time.
Any variations in speed translate
into variations in sync pulse spac-
ing, which, in turn, produce sync-
timing errors.

Longitudinal vibrations in the
tape, set up by friction as the tape
runs past stationary guides, pro-
duces random timing errors which
appear as slight displacements or
wiggles in the vertical lines in the
picture.

A more severe timing error oc-
curs if the back tension applied to
the tape at the input to the scanner
is different in the playback
machine than it was on the ma-
chine that made the recording. In
this case, the actual length of the
recorded swipe might be differ-
ent. For example, if the back ten-
sion is too high, the tape is drawn
more tightly around the scanner,
and the length of the swipe is a
little shorter. The resultant tim-
ing error appears most noticeably
at the transition between the end
of one swipe (recorded field) and
the beginning of the next.

In most VTRs which use two
video heads, slightly more than a
complete field is recorded for each
swipe of the head past the tape, as

C
Fig.5—Comparison of horizontal sync recovery
times of two color TV receivers. A) Late-model
Sony 19-inch receiver. B) Three-year-old Zenith.
C) Same Zenith receiver with horizontal AFC iil-
ter modified to speed up response time.

shown in Fig. 2. That is, because
the length of each recording is
greater than 1/60th of a second,
there is a small time interval
when both heads are in contact
with the tape. This time interval is
cailed overlap and refers to the
time when one head is just leaving
the tape path and the other head is
entering it.

To provide a continuous
playback signal, an electronic
switch turns off the head leaving
the tape and turns on the head
that is just entering. In most two-
head machines, the time chosen to
make this transition is just before
vertical blanking.

The reason that head switching
is performed in the VTR ahead of
vertical blanking is to give the
horizontal AFC and oscillator in
the receiver as much time as pos-
sible to catch up (the entire verti-
cal blanking period), so that the
oscillator is synchronized before
the start (top) of the next field in
the picture.

In 3%-inch videocassette ma-
chines, the switching point is just
six lines before vertical sync, or
thres lines before (above) verti-
cal blanking. This is where you see
the results of back-tension error at
its worst. If you roll down the pic-
ture on the TV set or reduce the
vertical size, you can spot this
switching point, which is the “sig-
nature” of most two-head VTRs.
An example is shown in Fig. 3.
Look at the performer’s sleeve on
the right just above vertical blank-
ing. Note how the vertical line
formed by the sleeve is torn off to
the right in two places. This trou-
ble symptom was simulated by
readjusting the VTR so that the
switch from head A to head B was
correct but the switch from head B
to head A was three lines too early.
Incorrect tape back tension causes
the same sync-time displacement.
The actual timing error is the lat-
eral displacement at the switching
point. After that point, the re-
ceiver’'s AFC system is trying to
catch up. Recovery time differs
from set to set.

Not all TV sets react the same
way to sync timing errors. Some
show severe “flagging,” or hori-
zontal displacement at the top of
the picture, while other sets show
little picture movement when fed
from the same VTR. Japanese
color sets, Sony in particular, ap-
pear to be immune to the types of
jitter introduced by helical-scan
VTRs. This doesn’t mean that the
Japanese sets are any better in
terms of overall performance. It
just means that they have been de-
signed to follow timing errors bet-
ter because the manufacturer is
also in the business of selling
helical-scan videotape recorders.
The change in design represents
a compromise between 1) the abil-
ity of the horizontal AFC system to
follow timing errors and 2) the
immunity of that system to
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Extraordinary Offer

to introduce you to the benefits of Membership in

ELECTRONICS BOOK CLUB

for a limited time only you can obtain

This GIANT
424-page,
8" x 11",
$17.90

TV Servicing
Library

M ay we send you this 2-volume
TV Servicing Library as de-
scribed on the facing page as part of
an unusual offer of a Trial Member-
ship 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 . . . impor-
tant books to read and keep . . . vol-
umes with your specialized interests in
mind.

Whatever your interest in electron-
ics—radio and TV servicing, audio and
hi-fi, industrial electronics, communi-
cations, 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 under-
standing of electronics, too.

How You Profit frem Club Membership

This special offer is just a sample of

the help and generous savings the
Club offers you. For here is a Club de-
voted exclusively to seeking out only
those titles of direct interest to you.
Membership in the Club offers you
several advantages.
1. Charter Bonus: Take this 2-vol.
TV SERVICING LIBRARY . .. pub-
lisher’s list price $17.90 . . . for only
$1.49 with your Trial Membership.

2. Guaranteed Savings: The Club
guarantees to save you 15% to 75%
on all books offered. All books are of-
fered 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 an-
nually offered over 50 authoritative,
new books on all phases of electronics.

Sears Color TV Service Manual

Airline for Montgomery Ward
Color TV Service Manual

5. Bonus Books: If you continue in
the Club after fulfilling your Trial
Membership, you will receive a Bonus
Dividend Certificate with each addi-
tional 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 periodical-
ly 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 advan-
tages 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.

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 ad-
vise 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
52vings offered through Club Member-
ship.

Limited Time Offer!

Here, then, is an interesting oppor-
tunity to enroll on a trial basis . . . to
prove to yourself, in a short time, the
advantages of belonging to Electron-
ics Book Club. We urge you, if this
unique offer is appealing, to act
promptly, for we've reserved only a
{)imited number of books for new Mem-

ers.

To start your Membership on these
attractive terms, simply fill out and

for
only

WITH
TRIAL
MEMBER-
SHIP

"1.49

mail the postage-paid airmail card to-
day. You will receive this 2-vol. TV
SERVICING LIBRARY for 10-day in-
spection.

SEND NO MONEY! If you are not
delighted, return the books within 10
days and your Trial Membership will
be cancelled without cost or obliga-
tion. Electronics Book Club, Blue
Ridge Summit, Pa. 17214.

Typical Savings Offered Club
Members on Recent Selections
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Electronic Conversions, Symbols/Formulas

List Price $8.95; Club Price $4.95
Electronic Music Circuit Guidebook

List Price $9.95; Club Price $6.95
Modern Guide to Digital Logic

List Price $9.95; Club Price $6.95
Modern Electronics Math

List Price $12.95; Club Price $9.95
Aviation Electronics Handbook

List Price $11.95; Club Price $8.95
Small-Screen TV Servicing Manual

List Price $9.95; Club Price $6.95
2nd Class FCC Encyclopedia

List Price $10.95; Club Price $7.95
Advanced Applications for Pocket
Calculators  List $8.95; Club Price $5.95
The Complete FM 2.-Way Radio Handbook

List Price $9.95; Club Price $6.95
Tower's International Transistor Selector
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Effective Troubleshooting with EVM
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17443A, B; GA!-17453A, B; GAI-17623A, B;
and GAI-17653A, B; GAl-17423A

]
B; GAI-17- | | * -
443A, B; GAI-17453A, B; GAI-17623A, B; and o I PO®® l Lo R ARG
GAI-17653A, B; GAI-17424A, GAI-17424B, GAl- | | -y 4 .
174444, GAI-17454A, and GAl-17454B; GAl- [ | I 2y A
17623C, GAI-17623D, GA1-17653C, & GAl-176- | eoee vo0ve M a
53D; GAI-17933A, B; GAI-17943A, B; & GAl- P (7
i;gggg, g; (t;A‘L-usfssc, c;su-husa?c, F&ISM. (F= = Srye
; Test waveforms; Schematic Foldout K L
Section including 3K19 Chassis; 20K19 Chas- | U__J_J_..L- ij ‘

sis; 21K19 Chassis; 20M20 Chassis; M25
Chassis; 20X10 Chassis; 21K10 Chassis; 25- =w . -
K10 Chassis; 20K17-2A Chassis; 23K18 Chas-
sis; 24K18 Chassis; GEN-12973A Chassis.

Over 400 schematics, PC board illustrations, drawings, block diagrams and
waveforms help you to put the data in these 2 volumes to immediate use.
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To Smm
Instruments!

EICO’s Test Instruments line
isthe industry’s most
comprehensive because each
instrument serves a specific
group of professional needs.
You name the requirement—
fromaresistance box toa
VTVM, from a signal tracer to
a scope, from a tube tester to
acolor TV generator, etc., you
can depend on EICO to give
you the best professional
value. Compare our latest
solid state instruments at your
local EICO Electronics
Distributor, he knows your
needs best—and serves your
requirements with the best
values!

“Build-it-Yourself” and save
up to 50% with our famous
electronic kits.

For latest EICO Catalog on Test
Instruments, Automotive and Hobby
Electronics, Eicocraft Project kits,
Burglar-Fire Alarm Systems and name
of nearest EICO Distributor, check reader

service card or send 50¢ for fast first
class mail service.

EIC0—283 Malta Street,
Brookiyn, N.Y. 11207
30 vears of service to the Professional

Serviceman.
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Fig. 6—Connecting additional capacitor in
series with C2 reduces total capacitance,
thereby speeding up AFC response time.

impulse-type noise interference.
(Examples of the latter types of in-
terference are those caused by car
ignition or electric shaver motors,
particularly if the antenna signal
is weak.) It follows that there will
be many cases where great im-
munity to impulse noise is not
needed and better response to tim-
ing error is more important to the
viewer.

Just how fast a receiver can re-
cover from a sync timing error de-
pends on the components in the
filter which couples the horizontal
phase detector to the voltage-
controlled horizontal oscillator.
Fig. 4 shows a typical arrange-
ment. This filter is usually a dou-
ble time-constant RC network re-
ferred to as a “lag network,” or an
“anti-hunt network.” Its function
is to slow down abrupt changes in
error voltage so that the system ig-
nores the effects of random noise
pulses. The filter also reduces the
loop gain of the system at correc-
tion frequencies where feedback
becomes regenerative. You have
probably seen the effects of an
open in the larger of the two
capacitors in the network: The
system oscillates, producing the
so-called “Christmas-tree” or “pie
crust” effect.

A rough idea of how quickly a
receiver recovers from a timing
error can be illustrated with the
aid of a special signal generator
put together for the purpose of re-
ceiver evaluation. The generator
provides a very simple picture: a
single vertical line near the mid-
dle of the screen (Fig. 5A). An arti-
ficial timing error is introduced by
alternately retarding and advanc-
ing horizontal sync about five
microseconds on alternate fields.
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Fig. 7—AFC filter modification illustrated here
increased horizontal AFC response time of
three-year-old Zenith color receiver from that
shown in Fig. 5B to that shown in Fig. 5C.

This simulates a form of timing
error produced by two-head VTRs
when the heads are not precisely
180 degrees apart—a fault known
to VTR techs as “dihedral error.”

Fig. 5 shows the results when
the test signal is applied to a one-
year-old Sony 19 incher (Fig. 5A)
and a Zenith 25-inch color set of
about three years vintage (Fig.
5B). The difference in the time
taken for recovery is indicated by
the percentage of the field taken
for the two vertical lines to come
together. This doesn’t mean that
Sony or other Japanese receivers
have superior horizontal AFC ac-
tion. It just means that they re-
cover faster and display less jitter
from VTR causes than does the
Zenith. (The Zenith, on the other
hand, displays less horizontal dis-
placement or picture break up
from the effects of impulse noise.)
Reducing the time constant on the
horizontal AFC filter allows the
error voltage generated by the
AFC system to change more
rapidly and, as a result, the hori-
zontal oscillator is brought into
sync quicker.

Capacitor C2 in Fig. 4, the
larger of the two capacitors in the
filter network, has the most effect
on AFC response time. At the fre-
quency at which the reactance of
C2 is extremely small, the loop
gain of the system is reduced by
the voltage-divider action of R1
and R2. A reduction in the value of
C2 usually speeds up recovery
time sufficiently to eliminate the
usual forms of jitter caused by
VTRs.

It is difficult to give a “general
cure” that applies to all sets, but a
trial-and-error aproach will give
useful results if you’re careful not



to overdo it. For example, try re-
ducing the capacitance of C2 by
one half. After any change, check
the set during reception of a nor-
mal broadcast signal to make sure
there is no tendency for the AFC
system to oscillate, as evidenced
by pie-crust effects, or line-to-line
lateral displacement of the verti-
cal lines in the picture. Continue
making the value of C2 smaller in
half-size increments until the de-
sired stability is achieved.

Recovery time can also be af-
fected by altering the values of R1
and R2 in Fig. 4. The value of Rl
must be reduced and that of R2
increased to increase loop gain.

However, sufficient improve-
ment can be achieved in most
cases by merely reducing the
value of C2. One approach is to put
a capacitor in series with C2 to
reduce its total capacitance, as
shown in Fig. 6. A switch placed
across this added capacitance can
be used to restore the original ac-
tion of the filter during reception
of over-the-air broadcast signals.

As an example of what might be
expected, the picture in Fig. 5C
shows horizontal AFC recovery of
the Zenith receiver after the mod-
ification in Fig. 7 was added. (The
original sync recovery time of the
receiver was shown in Fig. 5B.)

While a recent FCC advisory
committee reported on cable-
system specifications has recom-
mended the use of electronic
time-base correctors to get CATV
and VTR signals back into line
with over-the-air broadcast sig-
nals in terms of time-base error,
there will be considerable time be-
fore time-base correctors are in
common use throughout the coun-
try. In addition to CATV and
closed-circuit (hotel/motel) opera-
tions, home videotape recorders
are now making their appearance
in the market place, with disc sys-
tems (they have similar sync-
timing errors) just over the hori-
zon.

TV manufacturers are taking
steps to alter horizontal AFC sys-
tems to cope with the types of tim-
ing errors that home VTRs or disc
systems might introduce. For
example, current Magnavox color

M PEACTANCE
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Fig. 8—The three-pin socket labeled ““VTR Not
Used” in this simplified schematic of the hori-
zontal AFC system of a late-model Sears color
chassis seems to be indicative of this and other
TV manufacturers’ increasing awareness and re-
sponse to the need for quicker-responding hori-
zontal AFC systems.

sets I have checked seem to have
very fast recovery times. Another
example of industry awareness is
found on the schematics of recent
Sears color sets: The 3-pin socket
labeled “VTR Not Used” in the
schematic in Fig. 8 seems to make
possible future alterations to the
horizontal AFC filter network of
these chassis. Another major TV
manufacturer replaces the module
that contains the horizontal AFC
network with one having a differ-
ent part number when complaints
of horizontal instability during
CATYV reception are reported.

The need for the minor modifi-
cations suggested in this article
eventually should be eliminated
by the horizontal AFC design
changes which these and other TV
manufacturers are beginning to
incorporate in their newer TV
chassis.

In the meantime, the suggested
minor modifications should help
service technicians eliminate or
lessen the effects that such time-
base errors have on the quality of
pictures displayed by existing TV
chassis equipped with slow-
responding horizontal AFC sys-
tems.

(IMPORTANT: When a techni-
cian performs the modifications
suggested in this article, he should
attach to the back of the receiver
cabinet a notification which con-
spiciously and clearly explains
precisely why, how and by whom
the original horizontal AFC filter
circuit has been modified.)l
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Sizing Up

TV Antenna Gain

By James E. Kluge~

@ For all of us, the name of the
game is clear, snow-free pictures
on the customer’s picture tube.
Unless you can get adequate sig-
nal levels off the antenna, you'll
have snowy pictures at the set.
There is no way to improve them.
You may be able to trap out the
unwanted signals that creep in,
but you can never improve the
main signal that the antenna sup-
plies. If you can’t get sufficient
signal for a snow-free picture at

TABLE 1
Voltage Ratios Vs
Approximate Equivalent
Gain Expressed In Decibels

RATIO dB  RATIO dB
n 0 100/1 40
2 6 2001 46
3 10 1000/1 60

10/1 20 10,000/1 80

301 30 1000001 100

TABLE 2

Signal Level In dBmV
Compared To Signal

Level In pv
MV —dBmV +dBmvV nY
1000 -0 0 1000
900 -1 1 1100
800 =12 2 1300
700 -3 3 1400
630 -2 4 1600
560 -5 5 1800
500 -6 6 2000
450 -1 7 2200
400 -8 8 2500
360 9 9 2800
320 10 10 3200
200 -1 14 5000
100 -20 20 10,000
50 —26 26 20,000
25 -32 32 40,000
20 -34 34 50,000
10 -40 40 100,000
5 -46 46 200,000
25 -52 52 400,000
1 —60 60 1,000,000
(1.0 volt)

the antenna, then you must use a
bigger antenna (higher gain) or a
multiple-antenna stack.

MINIMUM SIGNAL REQUIREMENTS

The minimum level of signal
which an antenna must supply at
its output terminals is dictated
principally by 1) the signal losses
between the antenna output ter-
minals and the receiver input and
2) by the level of noise voltage
present in the signal-distribution
system.

Whether or not the noise voltage
of the system produces snow in the
displayed picture is dependent on
how much stronger the received
signal is than the noise. The level
of the received signal voltage in
relation to the existing system
noise voltage is called the signal-
to-noise ratio (S/N).

This ratio usually is expressed
as a decibel equivalent. For exam-
ple, if an antenna supplies a
200-pV (.000200 volt) signal and 1
HV (.000001 volt) of noise is pres-
ent in the system, the signal-to-
noise ratio is 200/1, or, expressed
in the decibel equivalent, 46 dB.
(See the dB-vs-equivalent ratio
chart in Table 1.)

Most TV receivers in use today
will produce a snow-free picture
when supplied with an input sig-
nal having a signal-to-noise ratio
of 200/1, or about 46 dB. Because
the theoretical minimum noise
level in a 75-ohm TV antenna sys-

TABLE 3
Antenna Gain (In dB)
Over That Of Folded Dipole
Translated To
Corresponding Voltage
Gain Factor At Antenna

Terminals
GAIN OVER FOLDED SIGNAL VOLTAGE
DIPOLE {in dBs) INCREASE (X)
3 14
6 2.0
10 3.2
12 4.0
18 8.0
20 10.0
30 31.6
40 100.0
46 200.0
60 1000.0

“The author is a technical editor for the Winegard Company
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tem is about 1 pV, snow-free TV
reception requires a recelver
minimum input signal level of
about 200 pV.

However, because of inevitable
flucuations in the strength of the
signal received by the antenna
and because more noise is added
when the signal is amplified, it is
best to shoot for a minimum of
1000 pV on each channel at the
antenna.

The receiver minimum input
level of 1000 pV is referred to in
some TV antenna literature as “O
dBmV,” which is merely a variant
of the decibel system of expressing
the ratio of two electrical quan-
tities (voltage, current or power).
Instead of referencing all ratios to
1, as is done in the “pure” dB sys-
tem, in the dBmV system all ratios
are referenced to 1000 pV, which
is 1 mV. (See the simplified
dBmV-vs-uV chart is Table 2.)

ANTENNA GAIN

The antenna-gain spec, usually
expressed in dB, is little more than
a relative indicator of how one an-

tenna compares with another
under identical reception condi-
tions. Specifically, gain specs usu-
ally tell you how much more signal
voltage an antenna will generate
compared to a simple folded dipole
resonant at the same frequency
and under identical conditions.
(See Table 2.)

“Identical” is a key word here
because, unless you have a cali-
brated outdoor antenna range op-
erated under controlled condi-
tions, you might measure from the
same antenna 7dB of gain at noon
and 10 dB in the evening.

Furthermore, some manufac-
turers specify antenna gain refer-
enced to an isotropic radiator.
Such a radiator exists only in
theory and theoretically radiates
(or receives) signals equally in all
directions. According to antenna
theory, a standard reference di-
pole has a gain of +2.2 dB over
that of an isotropic radiator.
Therefore, specifying antenna
gain referenced to an isotropic
radiator (which does not exist in
practice) provides gain specs that

are 2.2 dB (or about 1.29 times)
higher than most published specs,
thus, making the antenna gain
look larger than it actually is.

Antenna gain can be, and fre-
quently is, vastly different at one
channel compared to another. So,
to specify antenna gain, some
manufacturers choose the channel
having the highest gain, some av-
erage all channels, and some take
a “typically ideal” figure. Others,
instead of specifying gain, provide
a “figure of merit” which takes
into consideration several perfor-
mance factors to help select an-
tennas on the basis of overall per-
formance.

Because of these variances in
the method used to measure and
state the gains of antennas,
whenever you need to know pre-
cisely how much comparative gain
a particular antenna offers and
the published gain spec does not
state to what it is referenced, you
should consult the manufacturer
to determine exactly how the pub-
lished gain figure was derived and
what it really means. B

TUBE WARRANTY

EXPIRATION DATE CODES

1975-1976

Admiral

Amperex
Expiration Westinghouse
Date Zenith GE Raytheon RCA Sylvania
June 75 7426 Ji J-14 EU KG
July 75 7431 Kl J-12 EV KH
August 75 7435 LI J-10 EW KJ
September 75 743S Mi J-08 EX KK
October 75 7444 NI J-06 EY KL
November 75 7448 Rl J-04 EZ KM
December 75 7452 Si J-02 FA KA
January 76 7505 CcJ L-24 FB KB
February 76 7509 EJ L-22 FC KC
March 76 7513 FJ L-20 FD KD
April 76 7518 HJ L-18 FE KE
May 76 7522 IJ L-16 FF KF
June 76 7526 JJ L-14 FG KG
July 76 7531 KJ L-12 FH KH
August 76 7537 LJ L-1C Fi KJ
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TECH BOOK DIGEST
e

Material in this department is condensed from a single
chapter of a recently introduced TAB book, by permission of

TAB BOOKS, Blue Ridge Summit, Pa. 17214

Safety & Special Service
Communications By Clayton L. Hallmark

An overview of how the FCC categorizes
two-way radio activities, and general descriptions
of the types of services in each category

All over-the-air communications
activities within the U.S.—whether
one-way such as commercial radio
and TV broadcast stations, or
lwo-way such as citizens band
radio—are regulated by the Federal
Communications Commission

(FCC).

Consequently, it is imperative
that anyone who operates, sells
andfor services over-the-air com-
munications equipment be famil-
lar with the manner in which the
FCC categorizes such equipment
for regulatory purposes and which
volume(s) and part(s) of the FCC

TABLE 1A
Categorization Ot
FCC-Regulated I COMMUNICATIONS l
Commuinications
Activities
SAFETY AND
BROADCASTING CATV SPECIAL e
SERVICES
LAND CITIZENS
MARINE AVIATION o AMATEUR R
AIRCRAFT
SHIP CLASS A
COASTAL ACHENAITIEA. HOME & MOBILE CLASS
ALASKAN AT RACES. CLASS C
AUXILIARY NRVIGATIL DISASTER CLASS D
RADAR LAND CLASS E
LAND
PUBLIC SAFETY INDUSTRIAL T ANS‘;:)';‘DT o8
BUSINESS
POLICE SPECIAL INDUSTRIAL
LOCAL GOVERNMENT
HIGHWAY MANUFACTURERS e
MAINTENANCE FOREST PRODUCTS AUTOMOBILE
b RTIoR N ADIOLSCATION EMERGENCY
VA
SPECIAL MOTION PICTURE MOTOR CARRIER
EMERGENCY RELAY PRESS
STATE GUARD TELEPHONE
MAINTENANCE
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Rules and Regulations pertain to
the type(s) of equipment they are
operating, selling and/or servicing.

Table 1A is a chart which shows
how the FCC categorizes the vari-
ous communications activities it
regulates.

Generally speaking, those com-
munications activities which are
operated on a for-hire basis fall
within the three major categories
titled Broadcasting, CATV and
Common Carrier. Those which are
not for hire fall within the major
category titled Safety and Special
Services, the subdivisions of which
are analyzed in this article.

With the exception of some radio
relay systems employed by common
carriers (telephone companies,
etc.), all over-the-air two-way
communications activities fall
under the two subcategories titled
Safety Radio Services and Special
Radio Services.

The communications activities
in the Safety Radio Service, as
shown in Table 1, are further sub-
divided according to their princi-
pal operating environment-sea
(Marine), air (Aviation) and land
(Land Mobile).

The Special Services subcatego-
ry is separated into the Amateur
Radio Service and Citizens Radio
Service.

The makeup of each of these sub-
categories of the Safety and Special
Services classification and their
subdivisions are described in the
following paragraphs.

Table 1B lists the FCC Rules
and Regulations which apply to the
various types of radio activities
categorized under the Safety and
Special Services Classification.

LAND MOBILE RADIO SERVICES

The land mobile services are
covered by Volume V of the FCC
Rules & Regulations.

Public Safety Radio Services

Police Radio Service. Types of
stations in the police radio service
include base and mobile, mobile
relay, control, and zone and inter-
zone stations. Subject to certain
limitations, installations may be
made in vehicles, which, in an
emergency, would require the
cooperation of the police, such

(From Chapter 2, The Complete FM 2-Way
Radio Handbook, by Clayton L. Hallmark,
Copyright 1976, TAB BOOKS. A review of
the complete book follows this article.)



as fire department vehicles,
ambulances, public utility emer-
gency units, lifeguard emergency
units, and school buses.

Radio facilities authorized for
public safety services must not be
used to carry program material of
any kind for use in connection
with radio broadcasting, and must
not be used to render a communi-
cations common carrier service
except for stations in the special
emergency radio service while
being used to bridge gaps in com-
mon carrier wirelines.

Coordinated service may be
rendered without cost to subscrib-
ers, or contributions to capital and
operating expenses may be ac-
cepted by the licensee. Such con-
tributions must be on a cost-
sharing basis and prorated on an
equitable basis among all persons
who are parties to the cooperative
arrangement. Records that reflect
the cost of the service and its non-
profit, cost-sharing nature shall be
maintained by the base station
licensee and held available for in-
spection.

Arrangements may be made be-
tween two or more persons for the
cooperative use of radio station
facilities provided all persons are
eligible to hold licenses to operate
the type of station shared.

A zone station is a fixed station
that communicates with similar
stations in the same area by
means of AM continuous-wave
(unmodulated) telegraphy (Al).
An interzone station uses AM te-
legraphy to communicate with in-
terzone stations in other zones.

The frequency bands used by the
police and the types of stations
used in each band are listed in
Table 2.

‘There are a couple of points to
be made regarding the frequency
assignments given in this chapter.
For one, the bands listed are dis-
continuous; there are rather wide
gaps in some cases. For another,
the type of modulation employed
may be either AM or FM, under
FCC rules; but AM is generally
used below 25 MHz, and FM
above.

Fire Radio Service. Fire de-
partment base stations are au-
thorized to intercommunicate
with mobile units on fire ap-
paratus, with other stations in the
public safety services, and with re-
ceivers at fixed locations. Relay

stations will be authorized only
where a showing is made that a
fire radio system cannot function
satisfactorily over necessary dis-
tances, or where, in an integrated
system comprising two or more
fire licensees, the number of
necessary frequencies can be re-
duced.

Frequencies used in the Fire
Radio Service are listed in Table 3.

Forestry-Conservation Radio
Service. Forestry-conservation
base stations are authorized to in-
tercommunicate with mobile units
in the same service, with other
stations in the public safety ser-
vices, and with receivers at fixed
locations. Relay stations will be
authorized only where a showing
is made that a forestry-conserva-
tion radio system cannot function
satisfactorily over necessary dis-
tances, or where, in an integrated
system comprising two or more

TABLE 1B

FCC Rules and Regulations”
Safety & Special Services

TYPE OF SERVICE ~ VOLUME PART

Marine (on land) v 81
Marine (Shipboard) v 83
Aviation v 87
Public Safety v 89
Industrial v 91
Land Transportation V 93
Citizens Vi 95
Amateur VI 99
Private Operational-

Fixed Microwave ** v 94

*FCC Rules and Regulations are grouped
and sold in volume units by the Superin-
tendent of Documents, Government
Printing Office, Washington, D.C.
20402.

** A new radio service classification which
covers not-for-hire operational-fixed
radio facilities licensed for and operated
in the microwave spectrum above 952
MHZ. Stations authorized in this service
may communicate with associated
operational-fixed stations and fixed re-
ceivers and with units of associated sta-
tions in the mobile service licensed
under Safety and Special Radio Service
rules.

TABLE 2

Police Radio Service
Frequency Allocations

1.610-7.935 mhz Base, mobile, zone,
and interzone

Base and mobile
Operational fixed
Base and mobile
Base and mobile

Operational fixed

37.02-46.02 MHz
72.02-75.98 MHz
154.65-159.210 MHz
453.050-458.950 MHz
952-960 MHz

forestry-conservation licensees,
the number of necessary frequen-
cies can be reduced.

The frequencies available to
this service are listed in Table 4.

Highway Maintenance Radio
Service. Highway maintenance
base stations are authorized to in-
tercommunicate with other fixed
and mobile stations in the same
service, with other stations in the
public safety services, and with re-
ceivers at fixed locations. Relay
stations will be authorized only
where a showing is made that a
highway maintenance radio sys-
tem cannot function satisfactorily
over necessary distances, or
where, in an integrated system
comprising two or more highway
maintenance licensees, the num-
ber of necessary frequencies can be
reduced.

Authorized frequencies for the
Highway Maintenance Radio Ser-
vice are listed in Table 5.

Special Emergency Radio Ser-
vice. Special emergency stations
are intended for use by persons
having establishments in remote
locations where other communica-
tions facilities are not available,
relief agencies that have a disaster

TABLE 3

Fire Radio Service
Frequency Allocations

1.63 MHz
33.42-46.5 MHz

Base and mobile
Base, mobile,
and fixed
Operational fixed
Base, mobile,
and fixed
Mobile and base
Operational fixed

72.02-75.98 MHz
153.77-170.150 MHz

453.050-465.625 MHz
952-960 MHz

TABLE 4

Forestry-Conservation Radio Service
Frequency Allocations

2.212-2.244 MHz
30.86-45.04 MHz
72.02-75.98 MHz

Base and mobile
Base and mobile
Operational fixed

151.145-172.375 MHz
453.050-458.950 MHz
952-960 MHz

Base and mobile
Base and mobile
Operational fixed

TABLE 5

Highway Maintenance Radio Service
Frequency Allocations

33.02-47.4 MHz
72.02-75.98 MHz
150.995-159.195 MHz
453.05-458.95 Mhz
952-960 MHz

Base and mobile
Operational fixed
Base and mobile
Base and mobile
Operational fixed
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Now you can stock only 300 semiconductors
instead of 112,000.

S&S COMM CONTINUED...

communications plan, physicians
normally practicing in remote
areas, ambulance services, beach
patrols responsible for lifesaving,
rural school buses, and communi-
cations common carriers. Special
emergency base stations are au-
thorized to intercommunicate
with other fixed and mobile sta-
tions in the same service, with
other stations in the public safety
services, and with receivers at
fixed locations. Transmission of
nonemergency communications is
strictly prohibited, except that
common carriers may use com-
munications for restoring tem-
porarily a normal communica-
tions service disrupted as a result
of an emergency.

Operation of mobile systems in
the special emergency service is
limited to use of one frequency per
system. The allocations are listed
in Table 6.

Local Government Radio Ser-
vice. Official activities of cities and
other municipalities, other than
fire and police protection, may be
aided by stations in this service,
which are authorized in the fre-

quencies listed in Table 7.

Industrial Radio Services

The industrial radio servites are
used by certain enterprises that
require radio communications to
function safely or efficiently.

Power Radio Service. Individu-
als or companies eligible to oper-
ate power radio systems are: (1)
those engaged in generating,

TABLE 6

Special Emergency Radio Service
Frequency Allocations

2-3 MHz
2.726 MHz
3.201 MHz

Fixed
Base and mobile
Base and mobile

transmitting, collecting, purify-
ing, storing, or distributing—by
means of wire or pipeline—
electrical energy, artificial or
natural gas, water, or steam for
use by the public or use by the
members of a corporation or or-
ganization; or (2) a nonprofit or-
ganization formed for the purpose
of furnishing a radio communica-
tion service solely to persons who
are actually engaged in one or
more of those activities. Appli-
cants and licensees must cooper-
ate in the selection and use of as-
signed frequencies authorized.
Each frequency or band is avail-
able on a shared basis only, and
will not be assigned for the exclu-

33.02-47.66 MHz
72.02-75.98 MHz
155.16-155.4 MHz

952-960 MHz

Base and mobile
Operational fixed
Base and mpbile
Operational fixed

TABLE 7

Local Government Radio Service

Frequency Allocations

37.10-46.58 MHz
72.02-75.98 MHz
153.755-158.955 MHz
453.025-458.975 MHz
952-960 MHz

Base and mobile
Operational fixed
Base and mobile
Base and mobile
Operationa! fixed

TABLE 8

Power Radio Service
Frequency Allocations

2.262-4.6375 MHz
27.235-27.275 MHz

37.46-48.54 MHz
72.02-75.98 MHz
153.41-173.4 MHz
406.025-467.525 MHz

952.-960 MHz

o

Base and mobile |
Base, mobile, and
operational fixed
Base and mobile
Operational fixed
Base, mobile, and
operational fixed
Fixed relay and
special
Operational fixed
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With RCA’s SK Series you need
stock fewer different semiconduc-
tors than vou'd have to with any
other major brand. Because our 300
devices can replace 112,000. And
they're all immediately available.

OEM Quality. You don’t have to be
concerned about quality with RCA
SK’s. They measure up to strict AQL
Standards to protect you from time-
wasting callbacks. Lets you make
more calls. And more profits.

See your RCA Distributor for a copy
of the new RCA SK Replacement

Guide. Or send $1.00to RCA Distrib-
utor and Special Products Division,

__for more details circle 129 on Reader Service Card

P.O.
08078. Phone: (609) 779-5735.

Box 85, Runnemede, N.J.

Semiconductors

sive use of any one applicant. Such
use may be restricted as to geo-
graphical area.

Mobile system frequencies have
been made available on the basis
of single-frequency, simplex oper-
ation. Not more than one fre-
quency or band of frequencies 1s
assigned to a single applicant
normally. Available frequencies
are listed in Table 8.

Petroleum Radio Service. Those
eligible to operate stations in the
petroleum radio service are per-
sons engaged in prospecting for,
producing, collecting, refining, or
transporting (by means of
pipelines) petroleum or petroleum
products, including natural gas; or
a nonprofit organization formed
for the purpose of furnishing a

TABLE 9

Petroleum Radio Service
Frequency Allocations

1.614-4.6375 MHz
25.02-49.5 MHz
72.02-75.98 MHz
153.05-173.4 MHz
406.025-467.525 MHz

Base and mobile
Base and mobile
Operational tixed
Base and mabile
Base, mobile, and
operational fixed

952-960 MHz Qperational fixed

radio communications service
solely to persons who are actually
engaged in one or more of those
activities.

Frequencies for this service are
allocated in the bands listed in
Table 9.

Forest Products Radio Service.
Those eligible to operate stations
in the forest products radio service
are persons engaged in tree log-
ging, tree farming, or related
woods operations; or a nonprofit

TABLE 10

Forest Products Radio Service
Frequency Allocations

27.235-49.58 MHz
72.02-75.98 MHz
153.05-173.4 MHz

Base and mobile
Operational fixed
Base and mobile

406.025-467.525 MHz Base, mobile, and

operational fixed

TABLE 11

Motion Picture Radio Service
Frequency Allocations

27.235-27.275 MHz Base, mobile, and
operational fixed
Operational fixed
Base and mobile

Operational fixed

72.02-75.98 MHz
152.87-173.375 MHz
952-960 MHz

organization formed for the pur-
pose of furnishing a radio com-
munication service solely to per-
sons who are actually engaged in
one or more of those activities.
Frequencies available to this
service are listed in Table 10.
Motion Picture Radio Service.
Eligible to operate stations in the
motion picture radio service are
persons engaged in the production
or filming of motion pictures, or a
nonprofit organization formed for
the purpose of furnishing a radio
communication service solely to
persons engaged in one of these
activities. The available frequen-
cies are listed in Table 11.
Relay-Press Radio Service.
Those eligible to operate stations
in the relay—press radio service
are persons engaged in the publi-
cation of a newspaper or in the op-
eration of an established press as-
sociation; or, a nonprofit organiza-
tion formed for the purpose of fur-
nishing a radio communication
service solely to persons who are
actually engaged in one or more of
these press-related activities.
Frequencies assigned to this
service are listed in Table 12.
Special Industrial Radio Ser-
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vice. Eligibility for special indus-
trial radio service is limited to
those engaged in plowing, soil
conditioning, seeding, fertilizing,
or harvesting for agricultural or
forestry activities; spraying or
dusting insecticides, herbicides, or
fungicides in areas other than en-
closed structures; livestock breed-
ing; maintaining, patrolling, and
repairing gas or liquid-transmis-
sion pipelines, tank cars, water or
waste-disposal wells, industrial
storage tanks, or distribution sys-
tems of public utilities; acidizing,
cementing, logging, perforating,
or shooting activities, and similar
services incidental to the drilling
of new oil or gas wells, or the
maintenance of production from
established ones; supplying of
chemicals, mud, tools, pipe, and
other unique materials or equip-
ment to the petroleum production
industry as the primary activity of
the applicant; delivering ice or
fuel to the consumer in solid,
liquid, or gaseous form for heat-
ing, lighting, refrigerating, or
power-generation purposes by
means other than pipelines or
railroads; or delivering and pour-
ing of ready-mixed concrete or hot
asphalt mix.

Frequency assignments are
listed in Table 13.

Business Radio Service. The
business radio service is some-
thing of a catchall for activities not
otherwise encompassed by the in-
dustrial radio service, nor in-
cluded in the public safety or
transportation categories. Users
of this service are: businesses,
schools, charitable organizations,
churches, hospitals, clinics, and
medical associations; or anyone
providing a nonprofit radiocom-
munications service for any of the
above.

Bands in which the business
radio authorizations are made by
the FCC are listed in Table 14.

Industrial Radiolocation Radio
Service. Allocations in this service
are made to concerns that must
establish a position, distance, or
direction by means of radio for
purposes besides navigation.
Examples of such concerns are
those engaged in geographical,
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TABLE 12

Relay-Press Radio Service
Frequency Allocations

27.235-27.275 MHz Base, mobile, and
operational fixed
Operational fixed
Base and mobile
Base and mobile

Operational fixed

72.02-75.98 MHz
173.225-173.375 MHz
452.975-458 MHz
952-960 MHz

TABLE 13

Special Industrial Radio Service
Frequency Allocations

2.292-4.6375 MHz
27.235-49.58 MHz

Base and mobile
Base, mobile, and
fixed or opera-
tional fixed
Operational fixed
Base, mobile, and
operational fixed
Base and mobile
Operational fixed

72.02-75.98 MHz
151.505-173.4 MHz

406.05-465.625 MHz
952-960 MHz

TABLE 14

Business Radio Service
Frequency Allocations

27.235-43.0 MHz Base, mobile, and
operational fixed
Operational fixed
Base, mobile, and
operational fixed
Base, mobile, and
operational fixed

72.02-75.98 MHz
150.815-173.4 MHz

406.05-465.975 MHz
952-960 MHz

Operational fixed

TABLE 15

Manufacturers Radio Service
Frequency Allocations

27.235-27.275 MHz  Base, mobile,
or fixed
Base and mobile |

Base and mobile

153.05-158.43 MHz
451.175-467.525 MHz

TABLE 16

Telephone Maintenance Radio Service
Frequency Allocations

27.235-43.16 MHz Base, mobile.
and fixed
Base and mobile

Base and mobile

151.985-158.34 MHz
451.175-467.525 MHz

TABLE 17

Motor-Carrier Radio Service
Frequency Allocations

27.235-27.275 MHz

30.66-44.6 MHz
72.02-75.98 MHz
159.495-160.2 MHz

452.325-457.875 MHz

952-960 MHz

Base, mobile, and
operational fixed
Base and mobile
Operational fixed
Base and mobile
Base and mobile
Operational fixed

geological, or geophysical activi-
ties. Frequency allocations for this
service are in the LF, MF, and
VHF and high bands. Specific
bands used are 1.605 to 1.8 MHz,
and 3.23 to 3.4 MHz.
Manufacturers Radio Service.
This is a service for factories, ship-
yards, or mills employing power-
driven machinery and material-
handling equipment to manufac-
ture or merely assemble some
product. Concerns that are
primarily wholesalers, retailers,
or providers of services are not
eligible for licenses in this service,
but are eligible for licenses in the
business radio service.
Frequencies employed in the
manufacturers radio service are in
the ranges listed in Table 15.
Telephone Maintenance Radio
Service. Assignments in this ser-
vice are made to telephone com-
panies and others providing
wireline or radio communications
services to the public for hire.
The telephone maintenance
bands are given in Table 16.

Land Transportation Radio Services

The various modes of land
transportation—railroads, trucks,
buses, and automobiles—are
served by land transportation sta-
tions. Also, organizations such as
the American Automobile Associ-
ation are eligible for licensing in
this service.

Motor-Carrier Radio Service.
This service is used by truckers,
bus lines, moving and storage
companies, or by a nonprofit or-
ganization furnishing radio com-
munications to any of these on a
shared-cost basis.

The frequencies used in the
motor-carrier radio service are in
the bands listed in Table 17.

Railroad Radio Service. Rail-
roads were among the earliest in-
dustrial users of two-way radio.

Frequency allocations for the
Railroad Radio Service are listed
in Table 18.

Taxicab Radio Service. Those
eligible to operate stations in the
taxicab radio service are persons
regularly engaged in furnishing to
the public a nonscheduled pas-
senger land transportation service
not operated over a regular route
or between established terminals.



When you install a B-T Booster outside,
you geta lot of new boostersinside.

The service technician’s job is a
tough one. Customers are always
grumbling about the high cost of TV
service calls. And they complain
about poor reception—even when it's
aimost impossible to get a good
signal.

But now and then a TV service
technician wins one. And one of the
products that can make him a winner,
and create customer goodwill, is a
Blonder-Tongue outdoor booster.

B-T Boosters can produce a dra-
matic improvement in picture quality,
particularly on color and especially
in difficult reception areas. After 25
years of making outdoor boosters,
B-T is number one in sales, and en-
joys the finest reputation for making

products of highest performance and
reliability. B-T Boosters do cost a bit
more than competition, but they per-
form and last longer. And that's what
makes satisfied customers.

The VAULTER, for example, is the
number one outdoor booster today in
the B-T line...and in the entire in-
dustry. This ultra-high performance,
all-channel amplifier offers the ideal
combination of lowest possible noise
figure (4.6dB, VHF,; 7.0dB, UHF) and
high gain (15dB). While it can’t make
unusable, snowy pictures perfect, it
can reduce fading, loss of color
overcome cable loss and reduce
lead-in cable noise. It can even feed
more than one TV set from the same
antenna in fringe reception areas. It
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The frequencies used in the
taxicab radio service are given in
Table 19.

Automobile Emergency Radio
Service. Those eligible to operate
stationsin this service are associa-
tions of owners or private au-
tomobiles that provide emergency
road service, and public garages
operating vehicles used in
emergency road service. The fre-
quencies of the automobile
emergency road service are listed
in Table 20.

AVIATION RADIO SERVICES

The aviation radio services
cover 17 classifications of aircraft
and ground stations—some used
for communications, some for
navigation, and some for both.

Almost all stations licensed in
the aviation radio services use
amplitude modulation. There are
some FM hand-held, vehicular
and base units, but they are
licensed in the business radio ser-
vice. J

Pilots of departing aircraft
communicate with the control
tower on the appropriate ground
control frequency for taxi and
clearance information, and re-
main on that frequency until they
are ready to request takeoff clear-
ance. At that time, the pilot
switches to the control tower fre-
quency.

The airport ground control fre-
quencies of 121.7 and 121.9 MHz
are normally provided to elimi-
nate frequency congestion on the
tower frequency.

In general, control towers oper-
ate on different frequencies. The
frequency at which a specific con-
trol tower operates may be ob-
tained from aeronautical charts
published by the U.S. Coast and
Geodetic Survey, or from the Air-
man’s Information Manual, pub-
lished by the Federal Aviation
Administration. There is, how-
ever, an additional “standard”
frequency for transmission from
control towers: 122.5 MHz.

A Flight Service Station (FSS) is
a facility operated by the FAA to
provide flight assistance to air-
craft. Common FSS transmitting
frequencies are 122.1, 122.2,

122.3, 122.6, and 123.6 MHz.
Unicom stations are privately
owned stations used for com-
municating with private aircraft.
These stations are frequently op-
erated by aircraft salesand service
organizations. Unicom stations do
not issue clearances to aircraft,
but at airports with no FAA con-
trol tower they provide an adviso-
ry service concerning air traffic,
wind, altimeter setting, and so
forth. At stations with a control
tower, a Unicom station provides
communications not related to
safety of flight. A pilot might use
such a station to order a taxicab

before landing, for example. Uni- '

coms operate at 122.8 MHz at air-
ports with no control tower, and at
123.0 MHz at airports that have a
control tower.

MARITIME RADIO SERVICE

One of the earliest practical ap-
plications of radio was summoning
aid for ships in distress. This is, of
course, still the most important
application of the maritime radio
service. Other important applica-
tions include: (1)1 obtaining navi-
gational and weather information,
(2) arranging for passage through
locks, bridges, and waterways, (3)
arranging rendezvous with tug-

TABLE 18

Railroad Radio Service
Frequency Allocations

27.235-27.275 MHz Base, mobile, and
operational fixed
Fixed

Base and mobile

Base and mobile

72.02-75.98 MHz
160.215-161.565 MHz
452.325-457.95 MHz

TABLE 19

Taxicab Radio Service
Frequency Allocations

27.235-27.275 MHz Base, mobile, and
operational fixed
Base and mobile

Base and mobile

1562.27-157.71 MHz
452.05-457.5 MHz

TABLE 20

Automobile Emergency Radio Service
Frequency Allocations

27.235-27.275 MHz  Base, mobile, and
operational fixed
Base and mobile

Base and mobile

150.815-157.5 MHz
452.925-457.6 MHz
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boats and other vessels, and (4)
making telephone calls to points
on land.

Most ocean-going and Great
Lakes vessels are required to have
two-way radio facilities on board.
Also, any vessel that is transport-
ing more than six persons for hire
and is operated on the open seas or
in any U.S. tidewater adjacent to
the open seas must have two-way
radio. Ocean-going vessels also
have radiotelegraph facilities.
Many small boats on inland
waterways and lakes have two-
way radios, even though they are
not required to by the FCC.

Older marine units operate in
the so-called 2 to 3 MHz band,
which is actually a band of fre-
quencies between 1.6 and 2.85
MHz. Specific frequencies in this
band are reserved for specific pur-
poses. For example, there are a
number of frequencies for ship-to-
ship communication. On these
frequencies, direct communica-
tion is allowed between all ships
licensed for this band. Other fre-
quencies in the band are reserved
for ship-to-shore communication.
Communications with shore is re-
stricted to contact with Coast
Guard stations, limited private
shore stations, and commercial
shore stations.

Limited private shore stations
may be operated by persons en-
gaged in the operation of commer-
cial vessels, and are used mainly
for communicating with the ves-
sels operated by the station owner.
However, these stations may also
sometimes communicate with the
vessels of other licensees.

Commercial shore stations are
used to provide telephone service
to ships. These stations, concen-
trated along shorelines and
waterways, are linked to the na-
tional telephone system. To re-
ceive calls, the shipboard receiver
is left on, tuned to the frequency of
the coastal station from which a
call may be expected.

Besides the 2 to 3 MHz band,
there are other marine bands in
the LF, HF, and VHF spectrums.
The trend now is toward the use of
the VHF band by stations that op-
erate within about 50 miles of
shore. This band includes marine
channels between 156.3 and 157 .4
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MHz, and marine telephone chan-
nels between 161.9 and 162.0
MHz. Besides the natural advan-
tages of the VHF band, that band
has much less congestion.

Stations in the 2 to 3 MHz band
have employed double-sideband
AM for telephony, but recently the
FCC has moved to require these
stations to convert to single-
sideband operation. Stations in
the increasingly important VHF
band use FM.

AMATEUR RADIO SERVICE

Relatively speaking, the
amateur radio service is loosely
regulated, and it is a tribute to
amateurs that the amateur bands
tend to be fairly orderly. Frequen-
cies authorized for amateur use
range from 1800 kHz to well
beyond 40 GHz. Fifteen different
types of emissions are authorized,
and just about every conceivable
type of emission is actually used.
Furthermore, the equipment used
by amateurs, unlike the equip-
ment used by other services, need
not be approved specifically by the
FCC. In fact, a great many

amateurs build their own trans-
mitters, antennas, and so on. The
equipment used must, however,
meet certain technical standards.

Every amateur station must
have a fixed transmitter location.
Only one fixed transmitter loca-
tion will be authorized per
callsign, but one amateur may
have many callsigns. The fixed
transmitter location is designated
on the license for each amateur
station. These are exceptions:
When remote control is au-
thorized, the location of the control
position as well as the location of
the remotely controlled transmit-
ter are considered fixed transmit-
ter locations and are so designated
on the station license. Unless re-
mote control of the transmitting
apparatus is authorized, such ap-
paratus must be operated only by a
duly licensed amateur radio
operator present at the location of
such apparatus. Besides a fixed
transmitter, many amateurs also
operate portable (hand-carried)
and mobile (vehicular, airborne,
or shipboard) transmitters.

An amateur station may be used
to communicate only with other
amateur stations, except that in
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emergencies or for test purposes it
may also be used temporarily for
communication with other classes
of stations licensed by the Com-
mission, and with the United
States Government stations.
Amateur stations may also be
used to communicate with any
radio station other than amateur
which is authorized by the Com-
mission to communicate with
amateur stations. Amateur sta-
tions may be used also for trans-
mitting signals or energy to re-
ceiving apparatus for the mea-
surement of emissions, temporary
observation of transmission
phenomena, radio control of re-
mote objects, and for similar ex-
perimental purposes.

CITIZENS RADIO SERVICE

The purpose of CB radio is to
provide for private short-distance
radio communications service for
the business or personal activities
of licensees, for radio signaling, for
the control of remote objects or de-
vices by means of radio—all to the
extent that these uses are not spe-
cifically prohibited.

There are three different classes
of CB Stations:
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Class A

Class A stations in the citizens
radio service are licensed to be op-
erated on an assigned frequency in
the 460-470 MHz band and with
input power of 60 watts or less.

Class A stations may be au-
thorized as mobile stations, base
stations, fixed stations, or as sta-
tions to be operated at unspecified
or temporary locations.

Class A stations in this service
will normally be authorized to
transmit AM or FM telephony
only. However, the use of tone sig-
nals or signaling devices solely to
actuate receiver circuits such as
tone-operated squelch or selec-
tive-calling circuits, the primary
function of which is to establish or
establish and maintain voice
communications, is permitted
The use of tone signals solely to
attract attention is prohibited.

Class C

Class C stations in the citizens
radio service are licensed to be op-
erated on an authorized frequency
in the 26.96-27.23 MHz band, or on
the frequency 27.255 MHz, for the
control of remote objects or devices
by radio, or for the remote actua-

tion of devices that are used solely
as a means of attracting attention,
or on an authorized frequency in
the 72-76 MHz band for the radio
control of models used for hobby
purposes only.

Class C stations in this service
are authorized to use amplitude
tone modulation or on-off unmod-
ulated carrier only, for the control
or remote objects or devices by
radio or for the remote actuation of
devices that are used solely as a
means of attracting attention. The
transmission of any form of teleg-
raphy, telephony, or record com-
munications by a Class C station is
prohibited. Telemetering, except
for the transmission of simple,
short-duration signals indicating
the presence or absence of a condi-
tion or the occurrence of an event,
is also prohibited.

Class C stations are authorized
as mobile stations but may be op-
erated at fixed locations under
some circumstances.

Class D

Class D stations in the citizens
radio service are licensed to be op-
erated on an authorized frequency
in the 26.96-27.23 MHz band or on

the frequency 27.255 MHz with
input power of 5W or less, and for
radiotelephony only.

Class D stations are authorized
to use amplitude voice modula-
tion, including single-sideband
and reduced or suppressed carrier,
for radiotelephone communica-
tions only. However, the use of
tone signals or signaling devices
solely to actuate receiver circuits
such as tone-operated squelch or
selective-calling circuits, the
primary function of which is to es-
tablish or establish and maintain
voice communications, is permit-
ted. The use of tone signals solely
to attract attention or for the con-
trol of remote objects or devices is
prohibited.

Class D stations are authorized
as mobile stations but, as with
Class C stations, may be operated
at fixed locations under certain
prescribed circumstances.

TECH BOOK REVIEW

Title: The Complete FM 2-Way
Radio Handbook (TAB BOOK No.
735)
Author: Clayton L. Hallmark
Price: $9.95 hardbound

$6.95 paperbound
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Published: December 1974
Size: 294 pages, 111 illustrations.
Publisher: TAB BOOKS, Blue
Ridge Summit, Pa. 17214

This all-in-one guidebook covers
both servicing and operation of
transmitters and receivers for
police and firemen’s radio, taxicab
and business radio, boaters’ radio,
amateur radio and citizen’s band.
Starting with explanations of
types of systems (simplex, duplex,
repeater, remote-controlled),
types of stations (fixed, land, base,
mobile, land mobile, etc.), FCC
technical terms, types of emis-
sions, and technical standards, au-
thor Hallmark covers every facet
of the field before introducing the
technical aspects of radio theory
and wo-way servicing. This
serves as a broad-spectrum re-
fresher course in radio fundamen-
tals (with emphasis, of course, on
FM and PM).

This practical handbook will

prove particularly valuable to ser-
vicers of VHF radio, who are more
and more frequently finding
themselves immersed in the
sprawling field of FM communica-
tions, remote base-station opera-
tion, and repeaters. The author,
recognizing this, has included
much detailed information on
transmitter and receiver align-
ment and adjustment, in addition
to descriptions of the require-
ments for test equipment needed
in servicing communications sys-
tems. In fact, there’s virtually a
book within a book on such gear as
wavemeters, wattmeters, signal
generators (FM and audio), fre-
quency counters, and all-in-one
service monitors.

A representative sampling of
FM two-way radio equipment is
explained and illustrated to give
the reader a feel for the systems
he’ll be servicing. With the infor-
mation in this book and the ap-
propriate manufacturer’s service
manual, the reader should be able
to service any FM transceiver—
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tube-type or solid-state—with
complete confidence. This should
enable him to take advantage of
the growing opportunities in the
field of 2-way radio service. (This
book is intended to take up where
the license study guides and radio
courses leave off, to give the reader
the best possible help short of ac-
tual experience).

The author goes into elaborate
detail in the actual setup and
checkout of repeaters, remotes,
base stations, mobile units,
hand-held portables, as well as
station accessory items such as
wireline control terminals and re-
peater logic elements. This up-to-
date volume concentrates on
solid-state gear throughout—
which includes the types of
equipment found in actual service
applications.

Most of the information in this
book is applicable to all radio ser-
vices, since the principles of FM
communication are essentially the
same whether the user is an
amateur, a commercial enterprise,
or a yachtsman. Where distinc-
tions are significant, however,
they are covered in the final chap-
ters, where amateur radio, citi-
zens band radio (now being con-
sidered for FM authorization by
the FCC) and marine VHF FM
radio are discussed separately.

To make this new text really

complete, three Appendices are
included: Technical Standards for
Amateur Operation, which in-
cludes applicable excerpts from
FCC rules governing operation in
the amateur service; FCC Rule
Excerpts Pertaining to Citizens
Band, and Recommended Test
Equipment, which includes infor-
mation that applies equally to all
radio services.
CONTENTS: Two-Way Radio Fun-
damentals—The Mobile Radio
Services—Review of FM Funda-
mentals—Transmitter Principles
and Circuitry—Receiver Princi-
ples and Circuitry—Two-Way
Radio Equipment—Test Equip-
ment—Transmitter Adjustment
and Alignment—Servicing Con-
trol Systems—Servicing Hand-
Held Units—Amateur Radio—
Citizens Band FM—VHF-FM
Marine Radio—Appendices. In-
dex. H



Profits sar with the new

Silver Eagle Push-to-Talk

Now the world famous Astatic D104 Grip-to-
Talk desk stand has been given even more
versatility with the addition of a Push-to-Talk
bar. And a slide lock clamp for “no hands” trans-
mission. Operation couldn't be easier!

The Silver Eagle couldn’t be more attractive
in appearance either. Astatic has chrome plated
all exterior parts, the base and handle to a brilliant
mirror finish.

Technically the Silver Eagle has convenience

built in, too. Astatic factory wires this great
microphone for universal hook-up application—
easily converted to electronic or relay operation.
Wired with an open audio line on receive and
comes with a 5 conductor plus shield coil cord.
Switching requirements determined by proper
hook-up at the plug end of cable.

Start profits soaring with the new super-
versatile Silver Eagle microphone from Astatic.
Call or write for details.

THE ASTATIC CORPORATION

CONNEAUT, OHIO 44030

.#for more details circle 107 on Reader Service Card
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TECHNICAL DIGEST
i o bR S e

The material used in this section is selected from
information supplied through the cooperation of the
respective manufacturers or their agencies.

CHASSIS: GTE Sylvania E08

TROUBLE SYMPTOM: Picture and sound absent.

+29V O—

Q504
CURRENT

To LIMITER
HV
SHUTDOWN TO HORIZ QUTPUT
CIRCUIT VIA PIN 29 ON
CHASSIS

CAUSE: Diode SC530 shorted, burning open R532.

CHASSIS: GTE Sylvania E08

TROUBLE SYMPTOM: Vertical sweep absent

TOPIN 3

VERT
DRIVER/AMP
Ic 47 2h

CAUSE: Choke L350 open

(_-OTO PINCUSHION

AND
CONVERGENCE
CIRCUITS

CHASSIS: Zenith 25FC45

TROUBLE SYMPTOM: Horizontal sync loss; vertical bar

moving through raster (windshield wiper effect).

+24vo—f—63'6b'\—?—_.
P

TOPIN W13
AGC MODULE

TO PIN W7
VIDEO BOARD

C203

——] 100mfd

50

Ccarry a complete line of

B &K, RCA, HICKOK, SENCORE,
SIMPSON, LEADER, EICO. . ..
all atincredible discount prices.
A.RCA COLOR BAR GENERATOR
Model WR 508.
Reg. $89.50 NOW $59.50.
8.B&K DIGITAL MULTIMETER
Model 280 with battery
charger, case & stand.
Reg. $117 NOW $99.95.
C. HICKOK FREQUENGY
COUNTER. Model 380.
Reg. $259. NOW $219.

6 x 9 Air Suspension Speakers
with grills
D. COAXIAL w/3" TWEETER.
10 0z. ceramic magnet;
$9.95 each. 2for $18.
20 0z. ceramic magnet;
$12.95 each, 2 for $24.
. WITH WHIZZER.
10 0z. ceramic magnet;
$6.95 each, 2 for $12.
20 0z. ceramic magnet,
$9.95 each, 2 for $18.

Indoor/Outdoor Weather resistant 5" Horn

F. 12 Watts peak power for CB & Stereo.
Includes 10' speaker cable.
$7.99 each, 2 for $15.

of the
year!

. \ . ’ -
FORDHAM Tel: (516) 752-0050

RADID SUPPLY CO.. INC.

the SA LE We’ve moved to a

larger location and
we’re celz=brating with our
lowest prices ever.

=\

YOUR ONE STOP
DISCOUNT CENTER.

We have CB radios
in stock!

Complete line of
tubes, tools and
electronic supplies.
Send for FREE 108
page catalog.

s FREE

6 piece
precision
screwdriver
set with
every order.

Send check, money order
or for Master Charge
include MC card No. and
expiration date. Minimum
order $50. Add $2 for
shipping and insurance.

855R Conklin St., Farmingdale, N.Y. 11735
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CAUSE: Capacitor C203 defective

CHASSIS: Zenith 25FC45

TROUBLE SYMPTOM: Color fidelity poor overall; color
smeared on edges of dark objects in picture; G2 voltage
reduced; absence of setup line in service position of
NORMAL/SERVICE switch.

BLUE
5 - o BLUE
CONTROL l G2
G2 -
CONTROLS
C208
01
— 1.5KV

750V

CAUSE: Leaky C208. About 5 megohms of leakage mea-
sured across C208.

CHASSIS: Zenith 25FC45

TROUBLE SYMPTOM: Low brightness; absence of setup
line in service position of NORMAL/SERVICE switch.

BLUE
o o BLUE
CONTROL _I_ G2
G2 -
CONTROLS

C208
.01
— 1.5KV
750V -

CAUSE: Leaky or shorted C208, in CRT screen grid cir-
cuit. About 100K ohms of leakage measured across C208.

CHASSIS: General Electric MB-75, MC (no illustration)

TROUBLE SYMPTOM: Adjacent-channel interference
(higher channel stronger) evidenced by display of video
and/or blanking bar of the adjacent higher channel

CAUSE: Need for slight readjustment of L202, the 39.75-
MHz trap on the video IF module. Tune the receiver to a
weak VHF channel below a strong channel; switch on AFC;
rotate the slug of L202 clockwise to a position which elimi-
nates or minimizes the adjacent-channel video and/or
blanking bar, but do notturn the slug of L202 more than 180
degrees.B

General Electric
replacement semiconductor people

give you
the shirts off their backs.

o o o © @
' 0 o ¢ o

|0 & o o
Limited Time Oniy at Participating Distributors

Offer #I: Kit GE PP8

20 GE devices plus coupon for your choice Manhattan
Delaware shirt {$9-S12 retail) for the price of the GE
devices alone:

‘..000/

6ea GE 18 5ea. GE 20 4 ea. GE 53
3ea. GE 63 2ea. GE?28
plus Delaware shirt coupon
———————————§28.00°

Offer #2: Kit GE PP9
28 GE devices plus coupon for your choice luxury

Manhattan Qiana® shirt {$16-$27.50 retail) for the price
of the GE devices alone:

6ea. GE10  5ea GE 18 1ea GE 66
6 ea. GE 47 5ea. GE 21 3 ea. GE 86
2 ea. GE 210
plus Qiana slmirt coupon $34.25°
<
= 1976 edition just

off the press.
Available at your
authorized distributor.

Tube Products Department
General Electric Company
Owensboro, Kentucky 42301

GENERAL ELECTRIC

*Suggested dealer cost
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TEST INSTRUMENT REPORT
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For more details circle 166 on Reader Service Card.

PHILIPS 15-MHz
DUAL-TRACE SCOPE

@ Philips Test & Measuring Instru-
ments, Inc., recently announced that it
1s offering three new service-type test
instruments through Magnavox Parts
Centers, located in Fort Wayne, In-
diana; East Rutherford, N.J;
Greeneville, Tenn.; Atlanta; Cleve-
land; Chicago; and Los Angeles.

One of the three new service-type
test instruments is an all-solid-state,
triggered-sweep, dual-trace scope,
Model PM 3226 (bottom unit in ac-
companying photo).

The vertical amplifiers of the PM
3226 have a bandwidth (-3 dB) of DC
to 15 MHz in the direct-coupled (DC)
mode and 2 Hz to 15 MHz in the
capacitive-coupled (AC) mode. Maxi-
mum permissible input is + 400 V (DC
+ AC peak).

The sensitivity range of the two ver-
tical amplifier channels is 2 mV/div. to
10V/div. in twelve calibrated steps,
with display on a 3-inch (apprx.)
screen equipped with an external,
nonilluminated 8x10-division grati-
cule. Vertical channel input imped-
ance is 1 megohm shunted by 25 pF of
capacitance. Risetime is 23 ns.

The input signal of either vertical
channel can be displayed separately
(single-trace display) or both can be
displayed simultaneously (dual-trace
display) in either an alternate or
chopped (400 KHz) mode.

Both vertical channels are equipped
with a pushbutton-operated provision
which opens the input circuit and
grounds the input of the amplifier to
establish a zero reference trace for DC
level measurements.

The horizontal amplifier of the PM
3226 has abandwidth (—3 dB) of DC to
1 MHz and an external input impe-
dance of 1 megohm shunted by 25 pF.
The sensitivity of the horizontal
amplifier is 5 V/div. A switch-operated
provision increases the horizontal

amplifier gain by a factor of 5 (1 V/div.
sensitivity) to permit magnified dis-
play of a portion of the trace.
Maximum permissible input to the
horizontal amplifier is +400 volts (DC
+ AC peak).

The time-base generator of PM 3226
operates in either a free-running or
triggered mode and provides 18 cali-
brated sweep speeds over a range of .2
sec/div. to .54 sec/div., with manual
adjustment possible between cali-
brated sweep-speed settings. When no
trigger signal is applied to the time-
base generator, or when the trigger
level is not sufficient to inititate
sweep, as determined by the setting of
the trigger level control, the time base
generator operates in the free-running
mode and, consequently, a horizontal
trace is produced to facilitate scope
preliminary setup adjustments.

The time-base generator can be
triggered on by an external signal
applied to the trigger section via a
BNC type connector labeled “TRIG or
X EXT” on the front panel of the scope,
or it can be triggered on by signals
applied internally from either Chan-
nel A or Bor, for “line triggering”, by a
60-Hz signal from the power trans-
former of the scope. “Level” and “+”
slope controls establish which portions
of the trigger signal will turn on the
time-base generator in the triggered
mode.

Triggering by either TV line (15,750
Hz) or frame (60 Hz) signals is facili-
tated by a built-in sync separator and
peak detector. When the TV/NOR-
MAL pushbutton is depressed to the
“TV” position, the time base is au-
tomatically triggered by the vertical
sync pulses of the composite TV signal
ifthe TIME/DIV switch is inany one of
the positions between .5 ms/div. and
200 ms/div., and by the horizontal sync
pulses if the TIME/DIV switch is in
any of the positions between .2ms/div.
and .5us/div.

A pulse for compensation of probes
i1s provided at a “touch contact,”
labeled “PROBE ADJ,” on the front
panel.

The Model PM 3226 is 5.4 inches
high, 11.9 inches wide, 12.4 inches
long and weighs 9 pounds, 10 ounces.
The price—including a protective
front cover, two BNC-4mm adapters
and an operating manual—is $650.
Optional accessories available include
passive low-capacitance probes, pas-
sive direct probes, a 2 KV (100:1) pas-
sive probeand a set of miniature probe
clips.

A single-trace scope with electrical
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specs identical to those of the PM 3226
also is available. This scope, Model
3225 (top unit in the accompanying
photo), is priced at $495.

B&K—PRECISION SEMICONDUCTOR
TESTER

B&K-Precision recently introduced
a new battery-operated seminconduc-
tor tester, the Model 510, which per-
forms good/bad testing of bipolar
transistors, FETs, SCRs, and mono-
lithic and hybrid Darlington transis-
tors—both in and out of circuit.

The Model 510 provides two
switch-selectable levels of base cur-

For more details circle 167 on Reader Service Card.

rent: In the “LO” position, which is
always used first, a 1-mA (5Hz, 2%
duty cycle) pulse is applied, permit-
ting valid good/bad testing in circuits
with shunt resistances aslow as 1.5 K
ohms and shunt capacitances as high
as .3 mfd. In the “HI” position, a
250-mA (5Hz, 2% duty cycle) pulse is
applied, permitting valid good/bad
testing in circuits with shunt resis-
tances as low as 10 ohms and shunt
capacitances up to 25 mfd.

Good/bad testing of bipolar transis-
tors either in or out of circuit with the
Model 510 is accomplished in the fol-
lowing manner:

1) The three color-coded, clip-type
test probes are attached in a random
manner to the three element leads of
the transistor (or, if out of circuit, the
transistor optionally can be plugged
into the socket on the front panel).

2) The OFF/LO/HI switch is placed
in the “LO” position.

3) The TEST switch is rotated
through its six positions. If the tran-
sistor is okay, either the NPN/OK or
PNP/OK LED-equipped indicator on
the front panel will light up. This not
only tells you that the transistor is
okay, but also identifies the transistor
type (NPN or PNP) and, by matching
the color coding of the TEST switch
position with that of the three test



probes, you can quickly identify which
transistor lead isthe base, which isthe
emitter and which is the collector.

4) If the transistor is being tested
in-circuit, and neither the NPN/OK
nor PNP/OK light is illuminated on
any position of the TEST switch, the
OFF/LO/HI switch should be moved to
the “HI” position and the previously
described procedure repeated. If in the
“HI” position neither light is illumi-
nated in any position of the TEST
switch, the transistor then should be
removed and tested out of circuit.

FETs and SCRs are tested in and out
of circuit by the Model 510 in the same
manner as bipolars, except that FETs
are identified either as N- or P- Chan-
nel and the gate lead is identified
(source and drain are functionally in-
terchangeable).

The Model 510 is powered by four
AA batteries. A flashing LED-
equipped indicator on the front panel
serves as a reminder to turn off the
unit when it is not in use, thereby pro-
longing battery life.

The unit is 3.75 inches wide, 6.63
inches deep, 1.75 inches high, and
weighs 1 pound (less batteries, which
are not supplied with the unit).

Price of the Model 510—with carry-
ing case and clip-on test leads—is $90.

SIMPSON COLOR GENERATOR

Simpson Electric Company’s new
battery-powered color TV pattern
generator, Model 431, weighs but 13
ounces and is only slightly over 3
inches high by 6 inches wide by 1.4
inches deep, yet produces 28 different
color TV patterns—including an un-
gated rainbow, for color killer adjust-
ment; a ten-bar gated rainbow, for
AFPC and color sync lock adjust-
ments; a three-bar gated rainbow (RY,
B-Y and-[R-Y] ); a blank raster, for
purity adjustments; single dot and
single crosshatch, for static con-
vergence and centering; eleven verti-
cal lines, for horizontal linearity;
seven horizontal lines, for vertical
linearity; and combinations of three-
by-three dots and crosshatch, and
seven-by-eleven dots and crosshatch,
for dynamic convergence.

Pattern selection is accomplished by
three slide switches on the front panel,
and a fourth slide switch selects one of
five possible output channels—VHF
Channels 3, 4 or 7 or, by use of har-
monics, UHF Channels 23 and 52. The
chroma and RF output levels are con-
trolled by two thumbwheels on the
side of the unit. The output is applied
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to the receiver’s antenna terminals via
a single shielded cable which plugs
into the Model 431.

The price of the Model 431, complete
with 9-volt Alkaline battery (NEDA
type 1604A) and instruction manual,
is $89.

UNIVERSAL COUNTER/TIMER

Ballantine Laboratories’ Model
5500B Universal Counter/Timer with
automatic microprocessor-controlled
circuitry provides 10 modes of opera-
tion including frequency measure-
ment capability up to 118 MHz. Au-
tomatic resolution and auto-ranging
makes the instrument particularly
suited to ATE (automatic test equip-
ment) systems use where the ROM

For more details circle 169 on Reader Service Card.

used in the instrument’s self-
programming circuitry greatly
simplifies and reduces the number of
control lines and commands needed
from the ATE system controller. Fea-
tured on the front panel is a “Resolu-
tion” control which guarantees full
use of the most significant digit in any
measurement; insuring against over-
flow or loss of data. The display uses
new jumbo-sized digits with 0.43-inch
high LEDs. Resolution is selectable in
5, 6, 7 or 8 digits.

AUDIO GENERATOR

Pushbutton operation for easy
switching of frequency ranges along
with built-in solid state circuitry to
hold distortion down to 0.1 percent are
among the features of the Model
LAG-120 sine/square audio generator
from Leader Instruments Corp. The

audio generator generates a wide
range of sine and square waves from
10 Hz to 1 MHz. It offers external trig-
gering through the use of the built-in
trigger terminals and has a switcha-
ble output generator which ranges
from O to 20 dB continuously variable
with frequency accuracy at + 3 percent
(+1 Hz). Input impedance is 10K
while the synchronization range is +1
percent per volt. Compact, portable
and lightweight, the instrument mea-
sures 5-7/8 inches high by 5-3/16 inch-
es wide by 9-13/16 inches deep and
weighs approximately 6.5 lbs. It is
priced at $219.95.
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DIGITAL MULTIMETER

Systron-Donner introduced a new
3%-digit multimeter. This unit is the
first unit design to include true RMS
AC capability and a circuit-breaker
current overload protection circuit.
The Model 7003 has five complete
functions, 26 ranges, 2000 count
capacity, large 0.4-inch seven-
segment LED display, and can be or-
dered with an internally-mounted
battery option. Circuit design makes
use of latest LSI technology to assure
high reliability. Packaging design
features an unbreakable case, simple
push-button controls, and a pop-up
stand that can be mounted to either
tilt the unit up or down for convenient
bench use. Price is $295. B
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THE COLUMN THAT SUPPORTS AMERICA.
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You, the small businessman, are
the very backbone of our country.
The heart of free enterprise. The
employer of millions.

But you’re letting it down in one
respect. By not supporting U.S.
Savings Bonds.

While 40,000 American companies
operate successful Payroll Savings
Plans, comparatively few small
businesses are among them.

Why?

Maybe you feel you’re too busy?

Well, so is General Motors, but
they have 92% participation in
Payroll Savings.

Or maybe you _]ust think you’re so
small you won ’t be missed?

But that’s not true either. Small
business is a lng., and powerful

block. And it’s desperately needed.

This nation still needs the kind of
backbone small business has
demonstrated in the past.

So won’t you support Payroll
Savings? And America?

ald A
CB > 8 A Public Service of This Magazine & The Advertising Council | Wr—03
LNCl
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NEW PRODUCTS

Descriptions and specifications of the products in-
cluded in this department are provided by the man-
ufacturers. For additional information, circle the cor-
responding numbers on the Reader Service Cardin
this issue.

TRANSMITTER MONITOR 144

A pocket size transmitter monitor
called “Radio-Sentry Mini-Meter”
which makes rapid transmitter radia-
tion checks, saving money and trouble
on maintenance calls is introduced by

Electronic Specialists, Inc. Completed
installation performance can be easily
demonstrated to the customer. It pro-
vides a meter readout and does not
require batteries or wires. Available
for aviation, marine VHF, municipal
and CB bands. Price $27.95.

MOBILE CB TRANSCEIVER 145

A new economy-priced mobile CB
transceiver is being introduced by
RCA. The RCA 14T100 Co-Pilot is a
solid-state, 23-channel unit with up to
4 watts power output, with all chan-
nels frequency synthesized from
built-in crystals. The new unit fea-

tures a PA function, and S/RF meter,
transmit light, squelch control,
automatic-level-control circuit, exter-
nal speaker jack, and will operate from
12 volt DC, positive or negative
ground. Suggested list price is
$124.95.

QUICK-DISCONNECT CONNECTOR 146

A new, quick-disconnect connector
that connects and disconnects for fast
installation and quick removal of CB
radios and other mobile gear is avail-

able from Breaker Corp. The new de-
vice is designed to prevent equipment
theft and make removal for base oper
ations easier. QDC is insulated and
polarized with a positive lock between
male and female sections and is disen-
gaged by pressure on flexible molded
claspson either side of connector. Sells
for $2.95.

PENCIL/TYPE IRON 147

A new pencil-type iron with stain-
less steel barrel and a heat shield
handle for hand comfort and secure
grip has been introduced by Weller-
Xcelite Electronics. The WP-25 iron
has a selection of eight interchange-
able double-coated tips for general

purpose soldering. With a nominal
temperature range of 840 degrees F.,
the 25-watt iron is 7% inches long and
weighs only 1% ounces. An aluminum
stand with non-heat-sinking spring
and funnel that can be free standing or
mounted is available.

IC EXTRACTOR TOOL 148

A newly designed IC extractor tool
with a thin gripper for use on densely

NATION-WIDE

TUBE & TRANSISTOR CO.

Our 23rd MAIL ORDER YEAR
ORDER NOW from This Sample Listing

0z4 12BH7
145 ORIGINATORS 128Y7
163 12CU5
1653 OF 12006
1LNS 12F8
185 12HL7
155 125
1714 12L6
14 125A7
V2 125K7
2AF4 1257
33 s
IAF4 'Ub'l ]%?%77
3AU6 1
3BUS $39 per 100 1447
3BZ6 Some Slightly Higher 15KY8
3cB6 16A03
3064 17AY3
3076 178F11
3EK5 17006
354 6AU4  6CM7  6GU7 6507  17IN6
34 6AV5S 6CY5 6H6 618  18GB5
atB6 6AV6 6DEA 6HAS 6X4 1909
42J7 6AWE 6DE6 GHB7 6X5  21LU8
5307 6AX4 6DG6 6J5 6XB  22)U6
5CL8  6AY3 6DQ5 6J6 A4 2379
5l6  6BA6 6DQ6 6JC5 7AU7 237
578  6BC5 6DW4 6JH6 7H7  25BQ6
5J4 6BF6 6GEBB 6JS6 8Bl0  25CD6
5U8  GBG6 6EJ7 6JT8 8FQ7  25L6
5V4 6BH6 6EM7 6K6 S8LTE  25W4
5V6  6BK4 6ES5 6K11 9A8 2526
5X8  6BL7 6EW6 6KY® 10DE7 27
GAF4 6BLE 6EZ5 6Kz8 10GK6 31LZ6
GAF1l 6BN6 6F5  GLB6 10GN8 33GY7
6AG5 6BI6 GFH5 6LUS 12AE10 34CE3
GAG7 6BZ7 6FQ7 6MD8 12AT7 35LR6
6AH4 6CB6 6FS5 GMN8 12AU7 39/44
6AK5 6CE3 6GC5 6011 12AVS 42EC4
6AL5 6CD6 6GE5 654  12AV6 50C5
GAM8 6CGE 6GF7 658 12AX4 50L6
GARL1 603 6GJ7 6SA7 12AX7 77
6AS8  6CL6  6GK5 65K7 12BA6 7868
GATE 6CLE 6GK6 65L7 12BE6

FREE BONUS: RCA AM Pocket Radio with
battery, carrying case and ear phone will be
sent free with every order of $39 or more
trom the above listing. May Be Purchased
for $4.99 prepaid.

FREE BONUS: RCA Tube Caddy with every
order of $117 or more from the above tube
Lst. Caddy may be purchased for $21.95
plus $2 UPS.

SPECIAL SALE

{From This Ad Only)

25¢ Per Tube $22 Per 100

Boxed-branded-code dated-shipped prepaid

6AC7 6B8Q7 6DN7 6U8 5965
6AU6 6BR8 6LN8 6W4 7591
6Ba6 6CG7 6SN7 12AT6

1 Year Guarantee

With Every 100 Tubes Or More From Above
Types, We will Send You A FREE HANDY
POCKET TUBE TESTER. [May Be Purchased
Outright for $4.95 Prepaid.)

5-day money back offer. All tubes shipped
immediately, prepaid. List several alterna-
tives, if possible.

EXTRA SPECIAL TUBE SALE

OUR SECONDS (While They Last)
All of These Tubes Have Filament
and Emission
For hobbyists, experi-
menters, sefvice men,
Both types shipped indi- 5 for $1
vidually wrapped and

ggbranlded.shqin. ?‘r_de(of [As Is)
plus shipping
charges for every 25 3A3 o 6DW4

tubes ordered.

For Latest Prices on Our SOLID-STATE RE-
PAIR SERVICE, TUNER REPAIR SERVICE, RE-
CEIVING TUBES, TRANSISTORS AND PIC-
TURE TUBES, Check Reader Service Card or
Send 25¢ for Fast First Class Mail Reply.

TERMS: All orders shipped prepaid! No mini-
mum order. Send check or money order. Add
$1.00 for handling on orders under $10. Ca-
nadian & Foreign, add approx. postage 25%
deposit on COD's

NATION-WIDE
TUBE & TRANSISTOR CO.

1275 Stuyvesant Ave., Union, N.J. 07083
Tel. {201) 488-1414 Dept. ET4
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populated circuit boards is now avail-
able from the Air-Vac Engineering Co.
Constructed of hardened spring steel,
the tool features gripper jaws that fit
between leads on both sides of the IC.
When lifting force is exerted, pressure
1s on the IC body, assuring removal
without damage to leads. Comes with
plastic-coated handles and tension
controlled pivot. It is priced at $9.75.

MOBILE CB POWER SUPPLY 149

A compact, regulated, 12-volt DC
power supply which converts mobile
CB transceivers for use as base sta-
tions, has been introduced by the

Breaker Corporation. Powerful
enough for SSB rigs. the Model 13-110
has a built-in pilot light and off/on
switch. The unit will work with any

automotive equipment requiring up to
2.5 amps continuous current and up to
5 amps temporary surge. Output vol-
tage is 12-14 VDC regulated from a
120 VAC, 50-60 Hz line and has a cir-
cuit breaker.

DIP-IT-YOURSELF PLASTIC GRIPS150

A new plastic compound that allows
you to make your own plastic grips on
all kinds of hand tools is available
from the Brookstone Company. With
this new compound, you just dip the
tool handle and let dry for 24 hours.
It’s a bright red in color and comesin a
13 fluid ounce can. Priced at $5.30.

ANTENNAS
FIELD-ENGINEERED and TESTED

in your area
FOR YOUR AREA

CALL or WRITE:
ACA. P. O. Box 865, Burlington, 1A 52601

Visit us at the Show in Conference Unit X-201, Main Floor.

Phone: 319/753-1625

...for more details circle 106 on Reader Service Cara

A PRIME STANDARD
AT YOUR FINGERTIPS

on  YOUTR LORMB,, AMPH

g 1 o L I
el VSN

A maa 008 20 mse
—

ST e $348
FOR COMPLETE MEASURING CONFIDENCE

A NEWSTANDARD IS BORN
High accuracy you can trust . . .
Versalile measuring capabilities .

An elficient, easy to operate meter

All at an atfardable price L.
That's the DVM38 . . . The complete
DVM that cets new performance stan-
dards in 4 key areas.

A NEW ACCURACY SYTANDARD
The 3% digit, .1% accuracy is backed by
3 15 meg 2 input impedance, compared
to 10 meg © input of conventional
DVM’s, which guarantees up to 50%
greater accuracy with 1/3 less circuit
loading on every measurement for high
accuracy you cam trust.

A STANDARD IN CAPABILITIES
The DVM38 is more accurate in MORE
circuits with  these versatile ranges:
100uV 102000V DC, 1KV AC; 01 @
1020 meg2; 0.1uAto2A . . . Plus

H! and LD ohms and a 50KV DC range
with accessory Hv probe.

A NEWSTANDARD IN SPEED
AND EASE OF OPERATION
Large pushbuttons and callouts ~ no
need to hunt and peck. Large 4"
L.E.D.'s with direct readout, down to
V and mV indicators. SINGLE STEP
AUTO-RANGING for maximum resolu-
tion and efticiency. 2KV DC protection
minimizes downtime.

THE AFFORDABLE STANDARD
There are few .1% DVM's less expensive—
there are none as complete in this price
range, plus backed by a LIFETIME quar-

antee against factory workmanship errors.

THE DVM38 . . . . . . . ANEW
STANDARD IN DVM's FOR SPEED,
VERSATILITY AND ACCURACY.

DVM3

BACKED BY SENCORE'S 100%
MADE RIGHT LIFETIME GUARANTEE

SENCOR

3200 Sencore Orive. Swoux Fails, 5.0, 57107
Phone: 1-605-339-0100 TWX: 910-660-0300
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Low cost tool for:lesign
and trouble-shooting

Pocket Size
Slide-Switch
Resistance
Substitution Unit

still only $58

Over 11 million step range
¢ 1% accuracy resistors
* Unique in convenient size
« Rugged construction P '

Small enough to take anywhere in your pocket, this aluminum-
housed unit delivers a very broad range of resistance steps.
Excellent for both development and repair work.

Half-watt 1% tolerance resistors give an accurate range from
1 to 11,111,110 ohms, in one-ohm steps. Has three binding
posts, one to ground case.

Available now from stock. Catalog No. 7092-236. Cash savings
available, see coupon. Write, or call (804) 264-2858. Phipps & Bird, Inc.

O Please send Units @ $58 each. (Check enclosed less 5%
cash discount)

] Send Units @ $58 each C.0.D. (Phipps & Bird will pay
C.0.D. charges)

Name

Firm

Address

City, State Zip

Ask your dealer, or contact:

PHIPPS A BIRD, me.

Manufacturers of Scientific Instruments

P.O. Box 27324 e Richmond, Virginia 23261 ® Phone: 804/264-2858
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SELF-SERVICE CRYSTAL
DISPLAY 151

Retail customers will be able to lo-
cate specific monitor crystals by type
and frequency with a new self-service
wall display unit now available from
the United States Crystal Co. Marking
the introduction of the company’s new

“Center Frequency” line of monitor
crystals, the display has space for 600
crystals in blister-packages. The type
and frequency is imprinted on each
crystal for permanent, easy identifica-
tion.

CB LIGHTNING ARRESTORS 152

Protection from static lightning
charges is available with a new line of
CB lightning arrestors being intro-
duced by AVA Electronics Corp. Model
LA76 is for use indoors or in a car or
truck. Featuring a male and female
end, it is installed between CB An-
tenna connector and antenna lead.

No. LAO76 OUTDOOR

Model LA076 is for use outdoors and
has only female ends. The ground wire
is connected from a screw on both
models of the arrestor to water pipe or
grounding rod. Both are usable also
with TV receivers. Price for indoor
model is $3.95, and for outdoor model,
$3.50.

HAND WIRE STRIPPER 153

A new hand wire stripper that uses
plastic blades is introduced by the
Alpha Wire Corporation. The cutting
edges, of Stilan plastic, are harder
than insulation, but softer than cop-
per, to allow them to strip insulation
without damage to the conductors.
The manufacturer states that the
blades cutting edges last up to 50,000
strips on simple hook-up wire. Also
strips any size wire from AWG 12
through AWG 28 with almost any type
of insulation. It lists for $39.95,
supplied with three sets of blades.

TUNE-IN

on these TOP-RATED

NO-NOISE” PRODUCTS

Usad by US Aerospace programs to pro-
tect and restore delicate communications
instruments.

Volume Control and Contact Restorer

v wewovic)

For special attention to vol-
ume controls, push button
assemblies, band switches,
relays and other electrical
contacts.

Rt
—d Nolu"
SIS OITED

[ For Color and B/W

VOLUME

Tuner Tonic CONTROL
Cleans and lubricates S
NS all types of tunetrs E F&Os’;{)‘:gl
o1st’  economical, a littte
does a lot. bom el
Tane’ 1 No-Noise products )

Toni

EPLE N

guaranteed non-flam-
mable, no carbon tet,

non-toxic -safe for
plastics.

Super Spray Bath

Dissolve and flush away
grease, dirt, oil and ox-
idation. Used for mag-
netic heads, computers,
relays and switches, Tel

& Tel equipment, switch-
boards and switching

devices, record changers,

timers, automotive and
\\ -,4_ aircraft equipment, print-
_/I\ ~— ed circuit boards.

Often imitated
but never duplicated

Other “’No-Noise’”” Products:

“Super Lube -Friglad Air
.EW -Tape-Reco Head Cleaner ». *

D MY G T

T O G

ELECTRONIC CHEMICAL CORP.,

813 Communipaw Avenue Jersey City, N. J. 07304.
...ter more details circle 116 on Reader Service Card

s OUICK |
CHARGE

| Recharges in 1/3rd the time
of any other cordless iron.

Complete line of accessories available:

-— 5=  —§i=a) No. 7556
No. 7566 No. 7577 ljuner, )
Micro Soldering Tip  Chisel Tip Extension Tip
.
S =eD) =" o]
No. 7535 No. 7574
Regular Tip Concave Tip n /
| |
= i )
No. 7546 No. 7569
Heavy Duty Tip “V'" Tip
No. 7596 No. 7573
Knife Tip Tinning Tip
= S n
No. 7545 No. 7572
Fine Tip 8lunt Tip J
WAHL CLIPPER CORPORATION -

ORIGINATORS OF PRACTICAL CORDLESS SOLDERING

Sterling, lllinois 61081 (815) 625-6525 ¢
“Manufacturing Excellence Since 1919
See us at Booth #637 at the NewCom Show in New Orleans, May 4-6.
o~ -
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CB BASE STATION 154

A new 23-channel CB base station
with a dual-conversion receiver is now
introduced by Pathcom, Inc. It fea-
tures a 3-P; transmitter network; an
‘S’ meter; PA circuit with front panel

control and speaker jack; ANL control
for noise suppression; and transmit
and receive mode indicator lights. It
operates on 117 VAC or 13.8 V DC,
plus or minus ground. Retail price is
$159.95.

SEMICCNDUCTOR BENCH
ASSORTMENT 155

A new service bench assortment
that features 20 types of RF power
transistors most commonly used in re-
cent CB transceivers is now available
from Workman Electronics. The DS10
assortment comes in a bench top or
shelf storage box accompanied by the
company’s X74 CB Semiconductor
Cross Reference Guide. The 2SC
semiconductors in the assortment are

all off-shore manufactured and are
exact replacementsin accordance with
original specifications. Priced at
$132.50.

COAX SWITCH 156

A new coax switch for use with mul-
tiple antennas or multiple transceiv-
ers has been announced by Kris, Inc.
The switch has three switched posi-
tions plusa 10-watt dummy load in the

The “New Generation”

fourth position, for checking trans-
ceiver performance and SWR bridge
calibration. It is housed in an anodized
aluminum extrusion with input and
output connectors located on the rear
panel to facilitate both base or mobile
mounting. Frequency range is up to 50
MHz. Priced at $12.95.

NOISE SUPPRESSION FILTERS 157

Vehicle-originated noise in CB and
other two-way radio can be cleaned up
with a new line of noise suppression
filters now being introduced by
Sprague Products Co. The line in-
cludes six filter types, and several in-
stallation hardware items. Four filters

B Fujees |

T3 woist

B -

Flat-Rate Pricing...

is proving itself in thousands of shops from
coast to coast—it prices your work profitably
while creating customer good-will.

Fast tab indexing to 19 major repair
categories prices all bench, home and over-
the-counter repairs with authority.

tv & radio
tech's guide
to pricing

Professional

6 X 9 hard cover,
steel ring-bound
edition....

$18.95 ea. post pd.

Satellite Edition...
the same system described
above, only reduced to
shirt-pocket size for
outside service...

$16.95 ea. post pd.
Quantity prices available.

P.O. Box 5234

are of feed-thru design for mobile ap-
plications, with ratings of 20, 40, 60
and 100 amperes. The fifth filter is a
DC electrolytic power-line filter for
mobile use, and the sixth is an AC

Plus, Computerized : N SN BN 0D = o = wer-line filter for fixed station 125/
Pocket-Size Parts S, NEtGBSI?‘S : ' 5(5)0 VAC application.
Catalog_ speffy eC lnc. l
Customized to : . . [ |
your desired copies, Hardbound. copies, Satellite CAR FM SIGNAL BOOSTER 158
parts profit. ] copies, Parts Catalog. O More information l
Lists over 3500 [ Amount enclosed, check or money order. B A new FM signal booster designed to
most-used parts, i (NE res. add sales tax) i help eliminate signal fade and flutter
continually up-dated. NAME from weak FM signals is being offered
Can easily recover co [ by the Finney Company. Stereo One,
;nmal AnVeggndem in [ | ADDRESS B | for use with auto AM/FM radios, is a
3?755s (t)oan s ® cny B | two piece unit with an amplifier sec-
.00 plus $10.00 . .
STATE 7P tion that mounts close to the radio and
per catalog. | [ | & 5
-~ an “on-off” switch that self-mounts on
------------------------. the dash. The switch features an LED
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can be installed and ready for use with
a single slide adjustment. It is avail-
able with both diamond LP and sap-
phire 78 turnover tips.

MATV SURFACE
MOUNT HOUSING 160

Spot
circuit

53 Designed for adding MATYV systems

£ X

;! SramEo Onz ;,; to existing buildings, a new universal

¢ Ao FRASamE Gousey CRY surface mount housing is now avail- 'aUI'S
E5 v o starono. om0 able fromdJerrold Electronics. The new

housing accepts virtually any type of 'aster

indicator light. All necessary mount- il 'han
ing hardware and instructions are in- B¥jiii .
cluded. erEZIng
<
PHONOGRAPH NEEDLE 158 ﬁ | ;gfgﬂaa:tsir?gitv?cﬁasl izgaiitors
A new phonograph needle from As- . and transistors to simulate

tatic Corporation will replace Tetrad- “‘warmed up” conditions almost

' immediatel
y. Locates heat-caused
type needles. The new Unatet needle O el e i bl e

entire set and freezing
e components. Also dries epoxies

. ; and cleaned components
MATV tap-off and is made of high- Fex details, s8@ your local

impact plastic. It accepts cables via lacironicldoaler
convenient break-away plastic sec-
tions, with room for both input and WAHL CLIPPER CORPORATION
output cables. It can be used in the e RING
same way as a standard gem box that Sterling, Illinois 61081 (815) 625-6525

: . ] Manufacturing Excellence Sinee 1919
is used for concealed wiring. It lists for See us at booth #G37 at the NewCom Show
$1.00 in New Orleans, May 4-6.
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1 lo}m&n“ﬂ,‘_
-+ Sag’08. -“‘m..m:'

GENERATES
MONEY FOR YOU! :
It's a DOG FIGHTER, TOO!

The Model ATC-10 is much more than a color bar pattem generator. It
should be called a portable multi-purpose TV diagnostic and servicing aid.
but that’s too much of a mouthful. We would have nicknamed il the Dog
Fighter (instead of the Money Generator), but that might be misinterpreted
to mean that it’s only useful in the shop. The versatile ATC-10, a portable,
moderately-priced instrument, combines the most essential festures of a
color bar pattein generator, a1 TV “analyzer,” and a substitute tuner plus
several brand new “dog fighting” and timesaving innovations. With all this Three years ago we tOOk
extra versatility, however, the ATC-10 is human engineered with only four

simple-to-master controls. achance and she turned out to be
Two illustrated brochures describe the ATC-10. The first brochure describes one of our best investments.

the many unique and unusual features which make the ATC-10 a “dog
fighter™ and a timesaver. The second brochure illustrates the timesaving . : e
(money making) potential of the ATC-10 by comparing its capabilities with When Maggle apphed for t_h‘e .]Ob’

8 'com;;vli“l/ivc'ins':m':nrnls 'ln afll,hfii! I‘CTPQ'CIIIVC pci;'fl())rmanrr features are we had reservations about hll’lng her_
evatuated. We think the resutts of this evaluation will be a surprise to many.

It clearly illustrates how costly it is for most TV service shops to purchase That ‘.VaS three years ago and she has
or continue to use less versatile e((])uipmcn( and shows how the ATC.-10 long since proved herself one of the

4 i its § i as i a 5
|:|:Kl)|'|l¢;|gfncnll.xl of returning its $299.95 purchase price in as little as 3 to most energetlc and successful em-

These brochures are yours for the asking — write direct for immediate reply. ployeﬁ we have.

American Technology Corporation

The President’s Committee on Employment of the Handicapped

225 Main, Dept. 4B, Canon City, CO 81212
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VIDEO CHANNEL MODULATOR 162

A new low-cost video channe! mod-
ulator, the VCM-4924, for use in
CCTV surveillance systems, has been
introduced by Blonder-Tongue
Laboratories, Inc. Video signals from a

TV camera or other source, mono-
chrome or color-TV, can be applied to
an existing MATV system or to a
single TV receiver orany unused VHF
TV channel. Price is $99 with LC con.
trol, or $136 with crystal control.

AUTO ANTENNA SIGNAL
SPLITTER 163

A new signal splitter that fulfills
antenna requirements for mobile
radio reception is introduced by Hus-
tler. Called the Monitor-Match, the
new splitter can be used with
outside-mounted or windshield an-
tenna for AM/FM radio & single, dual
or all-band monitor radios from 25 to

'
(CORNELL) ELECTRONICS COMPANY

4213 N. UNIVERSITY AVE. SAN DIEGO CALIF: 92105
% Bargain Tools

% Transistor Tester

% Technician's Library

THE ORIGINAL

HOME OF Same Low Price

East or West Coast!

SEND FOR FREE

ONE YEAR
GUARANTEE

INDIVIDUALLY
BOXED

5 DAY MONEY
BACK OFFER

LAB TESTED USED

Your Order FREE

INLESS OTHERWISE PRICED

100 TUBES OR MORE
3(.(: Tuse

NEW 48 PAGE
COLOR CATALOG

% Dumont Picture Tubes
% Diodes—Ttansistors—Kits
% Tube Cartons
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SPECIAL
OFFER

ON ALL ORDERS
OVER $10.00

175 MHz and 300 to 515 MHz. No per-
manent installation is required. It is
priced at $8.95.

HIGH PASS FILTER MATCHING
TRANSFORMER 164

A new high-pass filter/75-t0-300
ohm matching transformer that
blocks interference from CB, ham
radio, two-way radio, X-ray, auto igni-
tion noise, etc. is now offered by RMS

FROM THIS LIST

6AG5 6CB6
6AU6 6J6
6AX4 6SN7

if Not Shipped in 24 Hours

COMMUNICATION
SEMI-CONRBUCTORS
Service Stock

A basic service bench supply

“' bm‘-‘

o

of the most popular but ,difficult

to obtain transistors especially

"\ selected for two-way and C.B.
radio service. Featuring famous

COMMUNICATION
ACCESSORIES

Counter merchandiser

RBynamic

An attractive self

ULTRATEC “WEP” exact replacements
for the original “2SC” series in a handy bench
top container. Complete with ULTRATEC'S up-
to-date cross reference No. X74 and two
g, - each of 20 different C B.
Sz >~ semi-conductors.

iz

ULTRATEC E
Cross Reference

OUR PACKAGING ELIMINATES THE GUESS WORK]

LARGE MODEL NUMBER AND  FRONT BACK
GENERIC NAME IMPRINT FOR .

e TRANSISTOR SCHEMATIC
EASY IDENTIFICATIDN. ®

~ WITH ILLUSTRATION.

CROSS REFERENCING TO |
MAJOR MANUFACTURERS —=—==
ON FRONT OF PACKAGE 2 1

TRANSISTDR'S USES.
—

TRANSISTOR

—— CHARACTERISTICS
WITH SYMBOLS
AND RATINGS.

EASY VIEW BLISTER LETS
YOU SEE THE PRODUCT. =

merchandising countem" s

. display of the fastest moving ,1
C.B. accessories. The ULTRATEC &
model WD456 features a unique

self standing wire rack- holding

and displaying 96 C.B. items, W
topped with a hold colorful header!|
sign this display is designed to
stimulate impulse sales and offers =
excellent profit potentials.

The WD456 measures only
14" X 24" X 77.

With the addition of the above new
models to it’s ever growing line of fine
products, ULTRATEC continues to main-
tain it's leadership ir. the communications
semi-conductor and components field.

MODEL wD456

Your business card or letterhead will bring full
details and service by our factory representative.

by WORKMAN ELECTRONIC PRODUCTS, INC.

P.0. BOX 3828 SARASOTA, FLORIDA 33578
Phone; (813) 3714242
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P.0. BOX 5218 REOWOOD CITY, CALIF, 34063
Phone: (415) 365-6263




= s
L -C.
Electronics, Inc. The RMS 2600F
transformer has miniaturized printed
circuitry, shielded network & housing,
& heavy duty twisted & tinned twin-
lead. Frequency range is 50 to 300
MHz. A wide assortment of MATV
hook-up cables in 6-, 9-, 12-, 15- &
25-ft. lengths is available.

REPLACEMENT SILICON FOCUS
RECTIFIER 165

A direct silicon replacement for
most selenium OEM focus rectifiers is
now available from Electronic Devices,
Inc. The silicon type is said to exhibit
greater resistance to high tempera-
ture and heat aging. Specifications are
5mA and 8,000 peak reverse voltage.

TV SERVICING

Continued from page 18

TV and radio technicians were
employed in TV servicing. This
total is expected to drop to 126,000
by 1980. It should be noted, how-
ever, that increased service 1n
cable TV, video-tape systems, and
audio systems may lead to an m-
creasing demand for technicians.”

2) “In 1970, approximately 40%
of TV set failures were color sets.
By 1980 this will have risen to
67%.”

3) “In 1970, approximately 57%
of the TV serivce was carry-in
business. By 1980 this will have
risen to 74%.

Summarizing their view of TV
servicing in 1980, the researchers
stated: “The TV service business
in 1980, as compared to 1970, will
be smaller and will service pre-
dominantly color TV sets and
mostly carry-in business. Larger
service facilities will be required
to accommodate this increased
carry-in business. This will entail
larger rents and insurance
costs.” B

Drill PC boards
with a soldering
iron

Iso-Tip® soldering iron with

.046 drill attachment drills out old
solder, drills new holes. All without
heat damage and usually without
removing board. Switch to Iso-Tip
soldering action and back for

easy replacement of components.
Cordless convenience and
portability. Ask your electronic
dealer about it.

WAHL CLIPPER CORPORATION
NA RA A RIN

Sterling, Hlinois 61081 (815) 625-6525

Maaufacturing Excellence Sinee 1919

See Js at booth #£G37 at the NewCom Show
in New Orleans, May 4
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WE'RE ON TRIAL

But, you're the judge.

To introduce you to Dana’s quality tested Danameter” 2000A
we're offering you a thirty day free trial period to use
our DVM and judge its new reliable features. If it

doesn't fit your needs, returnit...that's right,
return it. Why make such a fantastic
offer? Just look at what the
Danameter 2000A

Time

FAST!

The Great
Saver!

SUPER FROST-AID
FINDS INTERMITTENTS

————

OUnequalled
accuracy (] New
brighter, faster "Super” LCD
(reads even in sunlight) O] Direct
answers, no time-consuming calculating
01 full year battery life O LSI-CMOS circuitry

And best of all...it costs only $199.50!

Send for more details now...put us on trial. The new
Danameter 2000A will come out ahead! For

immediate action, call Cliff
Hamilton at 714/833-1234,

DANA

Intermittents can eat up valuable servicing time, but not if you
use Super Frost Aid. Just let the set “cook™ for 20 minutes and
then give each suspected component a blast of Super Frost-Aid.
WFen you hit the probles part, the symptom will change dramat-
ically

Super Frost-Aid cools to ~70° F, leaves no residue. Cools
twice as many componeats per can. |s also great for locating PC
board cracks. Try it, you'll never want to be without it.

%CHEMTRONICS

INCORPORATED
45 HOFFMAN AVE.. HRUPPAUGE. N.Y. 11787 o (516) 582-3322

Others measure by us.
_.tor more details circle 113 on Reader Service Card

Our busimess is improving yours!
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CLASSIFIED

RATES: 35¢ per word: 45¢ per word Bold Face
Type. Add $3.00 if you wish Box Number. Minimum
$10.00 charge. Classified Display Rate billed
$40.00 per inch, 1 inch minimum. Remittance must
accompany order. Mail ad copy to: Roz Markhouse,
ET/D, 757 3rd Ave., N.Y., N.Y. 10017.

Business Opportunities

TV SHOPS needed to repair and update
master antenna systems with new
patented method. I will train you. No com-
petition. You will be one of a select number
directly under my technical assistance by
WATS telephone. Send resume and credit
references: Melvin Cohen, Television
Broadcast Engineer, May Company Build-
ing, 3651 Prospect Avenue, Riviera Beach,
Fla. 33404. Enclose 13¢ addressed en-
velope. Be patient for my reply. 4/76

REBUILD PICTURE TUBES: Save 50 to
75% by rebuilding your own picture tubes.
You can purchase a plant from us to rebuild
from one to 50 tubes per day with one week
of schooling and follow up instructions in
your plant. Factory Outlet, 951 E. Hudson
St., Columbus, OH 43211, 614-263-0645.TF

BUSINESS FOR SALE. T.V. Sales & Ser-
vice. Zenith Franchise. For more informa-
tion contact Harold Schumaker, Box 265,

TV SHOPS: Qualify for my telephone assis-
tance to solve your “Tough Dog” TV repairs
that waste bench space. Send resume and
credit references: Melvin Cohen, Televi-
sion Broadcast Engineer, May Company
Building, 3651 Prospect Avenue, Riviera
Beach, Fla. 33404. Enclose 13¢ addressed
envelope. Be patient for my reply. 4/76

TV sales and service in same location 15
years. Retiring. Net $25,000. per year.
$25,000 including truck. A. Bolin, 6361
Balsam Lake, San Diego, CA 92119. 47

Manuals and Periodicals

Convert any transistorized T.V. tuner to a
tuner substituter. Plans $2.00. New accel-
erated Radio & T.V. course, RADIO
TELEVISION TRAINING, Box 279,
ET-46, Syracuse, N.Y. 13206 TF

SUPREME Television-Radio Diagram
Servicing manuals discounted 50%. Infor-
mation. Supreme Publications, 1760 Bal-
sam, Highland Park, Illinois 60035.

476

Catalogs

CANADIANS SAVE BIG MONEY!
SURPLUS, CLEAROUTS AND BANK-
RUPTCY INVENTORIES. HIFI AND
PARTS. CATALOGS $1.00. ETCO-D
ELECTRONICS. Box 741, MONTREAL

TV & RADIO TUBES 36¢ EA! Send for
free color parts catalog Your order free if
not shipped in 24 hours. Cornell Elec-
tronics 4215-17 University San Diego
California 92105

JAPANESE TRANSISTORS -All Transis-
tors Original Factory Made. Free Catalog.
West Pacific Electronics, Box 25837, W.
Los Angeles, CA 90025. 12/76

Construction Plans

SURPRISE! SURPRISE! Digital Piano
Tuning Device tunes ALL musical instru-
ments Accurately! Perfectly! Inexpen-
sively! Tuner Construction—Piano Tuning
Instruction PLAN SET Complete $12.98
Airmailed Postpaid! Moonlighting quickly
repays $40 electronics investment!!
GREEN BANK SCIENTIFIC, Box
100W, Green Bank, WV 24944, TF

SURPRISE! Free Catalog! WE SELL
THE MOST UNUSUAL CONSTRUC-
TION PLANS USING NUMERICAL
READOUTS! Digital Plans: Capacitance
Meter, VOM, Frequency Counter, Oral
Thermometer, Automobile Tachometer,
Speedometer, Sobriety Tester. ALSO: Ten
Band Graphic Equalizer, LED Volume In-
dicator, Human Pluse Tachometer, TV
Video Ping-Pong Game. PLAN SETS are
$3.49 each or ALL eleven for only $15.98
Airmailed Postpaid! GREEN BANK
SCIENTIFIC, Box 100X, Green Bank,

Whittmore, lowa 50590. 676  H3C 2V2. W.Va. 24944 TF
»
send a message...
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A Pubhkc Service of
This Magazine &

s‘ (0
A The Advertising Council
[

How would
you like
to sign
the work
youdo?

Maybe it’s a shame that most
of us will never get to sign our
work. Because as good as we are,
it might make us better. And we
can afford to be. No matter what
kind of work we do, we’d have

el more to show
%o}—\a’(o‘az«f‘ ( F forit.

More
money,
/ forone
/ thing.

Because we’'d
/' be giving each
/' other our
money’s worth for
the products, the services and
even the government we pay for.

For another thing, we’ll be
giving America better ammuni-
tion to slug it out with our foreign
competitors. That should help
bring the lopsided balance of pay-
ments back onto our side. And
help make your dollars worth
more.

Best of all, as we hit our stride
we’ll be protecting our jobs here
at home. And we’ll get more sat-
isfaction out of the jobs we’ve got.

You don’t have to sign your
work to see all these things hap-
pen. And more.

Just do the kind of work you’d
be proud to have carry your name.

America. It only works
as well as we do.

The National Commission on /Ioduclivi(y. Washington, D.C.

This ad is the work of Orrie Frutkin and Gavino Sanna.

For Sale

ELECTRONIC TEST EQUIPMENT
FOR SALE. Reconditioned or repairable,
from Aerospace Industry and DOD. $0.50
for catalog. James Walter Test Equip-
ment, 2697 Nickel Street, San Pablo, CA
94806. 8/76

DEALER INQUIRIES invited. Add color
telephones and accessories to your sales.
Send for additional information on busi-
ness letterhead. Telectra Sales, Box 9218-
ET, Richmond, VA 23227. 4/76

CONVERT YOUR B & K 465 OR 466
REJUVENATOR TO A POWERFUL
C.R.T. RESTORER SYSTEM. Step by
step detailed plans with pictures, parts-list
and operating instructions $25.00. James
Chancellor, 1708 Edgerly Ave., Albany,
Georgia 31707. 4/76.

DYNACO-A-R-TRANSISTORS, REPAIR
BOARDS & UNITS SPEAKER SERVICE.
SEND FOR PRICES AND DETAILS:
BEAR ELECTRONICS—177-E-HILL-
CREST ROAD, MT. VERNON, N.Y.
10552. 5/76

TV Owners: Automatic, diagnostic, dial-a-
fix, guaranteed to save you on your TV re-
pairs, ($3.00) refundable. Tayo Paul, 980
Green Ave., Brooklyn, NY 11221 476

COLOR TELEPHONES New American
made with one year warranty. Free infor-
mation or send $1.00 for color digest and
prices. Telectra Sales, Box 9218-ET,
Richmond, VA 23227. 4/76

FOR SALE: Telequipment, TLD67 dual
trace triggered oscilloscope brand new
w/probes...$925.00. Pickett, log slide rule
Model 800-ES...$10.00. William Shevtchuk
(201) 471-3798. 4/76

16 patterns—dots, lines, crosshatch,
color-bar generator. Pocket size. CMOS —
LSI chip. Complete plans $5. Boards,
parts, wired, complete kits also available.
Workshop, Box 393E, Bethpage, NY
11714 476

BURGLAR ALARM DIALING UNIT au-
tomatically calls police. $29.95. Easy to
program and easy to install. Free litera-
ture. S&S Systems, 5619-E. St. John, Kan-
sas City, MO 64123, (816) 483-4612. 476

REPAIR TV TUNERS-High earnings,
Complete Course Details, 12 Repair Tricks,
Many Plans, Two Lessons, all for $2. Re-
fundable. Frank Bocek, Box 3236, Ent.,
Redding, CA 96001. TF

Classical LP records, unscratched
Bought-Sold. Classical Record Exchange,
583 6th Avenue, San Francisco, CA
94118. 5/76

EQUIVALENT FOR:

Y-130; Y94; Y105 ea. $4.95
Zen. 95-2779 4.95
Y-162; Y-137; DY92C 8.95

TRANSISTORS EQUIVALENT:

SK 3018; ECG108 .15 ea.
SK 3041; ECG152 39 ea.
SK 3103; ECG157; 2N5655 19 ea.
SK 3124; ECG123A .15 ea.
SK 3079; ECG162; Hep 707 1.00 ea.
SK 3115, ECG165; Hep 740 1.20 ea.
SK 3114; ECG159 .15 ea.
221-31; 32; 34, 42; 45; 46;

£8. 51; 52; 62 .79 ea.
NEEDLES EQUIVALENT:
N-44; N-75; N-91; V-15 1.75 ea.
72 ohm to 300 ohm matching

Transformers 39 ea.
PL-259 35 ea.
6500 PIV Focus Rectifiers 45 ea.
2.5 amp. 1000 Piv .07 ea.

EMERSON & DUMONT TUBES
85% OFF LIST
MINIMUM ORDERS $200.00
Domestic Letter of Credit Accepted

Many More Items Below Distributor Cost
Available.

AVANTI ELECTRONICS

P.0. BOX 372
RYDER STREET STATION
BROOKLYN, NEW YORK 11234

...fos more details circle 161 on Reader Service Card

Late model Color TV’s (some with minor
problems) for $10.-$20.-$30. All you can
use. Simple, legal system makes $100. plus
per day for TV techs. Detailed plans, in-
structions, $10. P.P. Money back if not
satisfied. Economy TV Rentals, Box 2890,
Denver, CO 80201. 576

COLLECT YOUR OVER-DUE BILLS
— NO COLLECTION FEES. Unique, ef-
fective collection system. Satisfaction
guaranteed. Free guide. Audit Controls,
Inc., 103 Brookside Ave., Fair Lawn, NJ
07410. TF

PRESSURE sensitive miniature cable for
burglar alarm systems. Place under carpet
in any contour for intrusion detection or
secret switching. $4.95 for twenty feet.
Cable Switch Corp. Box 72-ET. West Long
Beach, N.J. 07764. TF

Wanted

Wanted. Service Manual on Utility
Monitor, T.V. video receiver. Manufac-
tured by Conrac of California under RCA
number TM-7DR-M1-26142D. Sold by
Diebold, Inc. John E. Riley, 5229 Lucile
Lane, Shawnee, Kansas 66203. 476
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The option to replacing expensive
Sony color picture tubes. (For most

popular models.)

Another first from the pioneers in

service test equipment.

FOR MORE INFORMATION WRITE:
k/dﬂalic

2862 Fulton Street
Brooklyn, NY 11207

NAME
ADDRESS
CITY

STATE. ZIP

My supplier is:

|

-..for more details circle 135 on Reader Service Card
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American Technology Corp. . .55
Antenna Corp. of America . .. .52

Astatic Corporation .. ... .. 45|
Avanti Electronics, Inc. ... ... 59|
Avanti Research &

Development, Inc. ... . ... .. 31

B & K Division
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Blonder-Tongue

Laboratories, Inc. .. ... ... .. 39

Chemtronics, Inc. ..... . . .. 57

Cornell Electronics .. .. ..56

Dana Laboratories, Inc. . .. .. :57

EICO Electronic
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Electronic Chemical Corp. ... .53
Electronic Devices, Inc. ... . .. 60
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Fordham Radio Supply
Co.,lInc......... . NI
General Electric Co.

Tube Division . ......... .. .. 47
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Renewal ... .. . .. . 1, 2; Cover 2
The Heath Co. ... ... .. ....44
Jenson Tools and Alloys . ... 12
Mallory Distributor

Products, Co. ........... .. .. 7
Motorola Semiconductor
Products, Inc. ...... ... . . .. 5
Mountain West Alarm

Supply Co. ............ . . .. 12
MTV. 6
Nationwide . ... ..... .. . .. 51
Panasonic .......... ... . . .. 3
Phipps & Bird, Inc. . .. ;a2

PTS Electronics, Inc. . . .. Cover 2
Quasar Electronics Corp. . ... .50
RCA Distributor and Special
Products Div.—

Accessories .. ....... ... 42, 43
RCA SK Replacement

Semiconductors .. .. ... .. 36, 37
Russell Industries, Inc. .. ... .23
Sencore, Inc. .......... .. .. 52
Simpson Electric Co. .. ... .. 16

South River Metal Products . . .12
Sperry-Tech

FREE  FREE

to introduce you to f
the many advantages of [

SOLID STATE
REPLACEMENT

RECTIFIER rg

TUBES

Solid state rectifier tube replacements
offer many servicing and profit advan-
tages: * 6 Solid-Tube® types replace
up to 37 different high voltage
vacuum tubes. ¢ They're something
your customers will appreciate. o
Eliminates need to replace defective
filament winding on flyback. *« No
X-radiation. ¢ Reduces fire hazards.
No filaments to fail. Reliable. Solid
state. ¢ Faster warm-up for picture. e
Modernizes older sets. » Much higher
profit than vacuum tubes.

Get the full story on EDI Solid-
Tubes® rectifiers,  and get a free
Silicon Focus Rectifier too, just by
asking -on your letterhead or business
card, please.

ELECTRONIC

]
‘ DEVICES, INC.
21 Gray Oaks Ave.,
u Yonkers, N.Y. 10710

Telephone 914-965-4400

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

Telematic Div., UXL Corp. . . .. 60
Triplett Corp. ...... .. .. Cover 4
Wahl Clipper Corp. .....53
Wahl Clipper Corp. ... ... .. 55
Wahl Clipper Corp. ...... ... 57
Winegard Co. .......... . ... 41
Workman Electronic

Products, Inc. ... ... .. ... 56
Zenith Radio Corp. . ..... . . .. 19
Zodiac Communications Corp. 13

endeco
soldering &
desoldering

* equipment

SOLDERING
|RONS/':

Pencil style. Safety light. Two heats

20w and
40w. 6 tips. Unbreakable handle. 2 and 3 wire
neoprene cords

DESOLDERING
IRONS

Pencil style. Safety light. Some operate at 40w. idle
at 20w. B tip sizes. 2 and 3 wire neoprene cords

SOLDERING &
DESOLDERING
KITS

Everything needed
1o solder or de-
solder or both. All
in a handy lifetime metal
box with hasp.

~ See your distributor or write

Enterprise Development Corp.

5127 E. 65th St. e Indianapolis IN 46220
PHONE (317) 251-1231

...for more details circle 142 on Reader Service Card
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COMPLETE MANUFACTURER S’CIRCUIT DIAGRAMS
AND TECHNICAL INFORMATION FOR 5 NEW SETS

SCHEMATIC NO SCHEMATIC NO.

ADMIRAL

- SYLVANIA
Color TV Chassls 4M10CIH

4 1639
Color TV Chassis E40-1

1637

QUASAR

. 1638 ZENITH .
Color TV Chassis TS- 951

. ..1640
TV Chassis 12F822X

SYLVANIA
TV Chassis A16-5
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Color TV Chassis APRIL ¢ 1976

TS-951 COMPLETE MANUFACTURERS' CIRCUIT DIAGRAMS
AND TECHNICAL INFORMATION FOR 5 NEW SETS
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QUASAR
Color TV Chassis
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ELECTRONIC
SYLV ANIA TECHMICIAN /DEALER
Color TV Chassis

E40-1

AND TECHNICAL

APRIL ¢ 1976
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COMPLETE MANUFACTURERS'

CIRCUIT DIAGRAMS
INFORMATION FOR 5 NEW SETS
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Color TV Chassis
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COMPLETE MANUFACTURERS' CIRCUIT DIAGRAMS

AND TECHNICAL INFORMATION FOR 5 NEW SETS
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