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PUS 2LACTRONICES

PreCiSion Tuner SerViCe #‘%E@qi&;m now available near you

ALABAMA: CALIFORNIA—NORTH: CALIFORNIA—SOUTH: COLORADO: FLURIUA—NORIH FLORIOA—SOUTH: HOME UFFICE—INUMNA KANSAS:

524 32ND STREET SQUTH | 4611 AUBURN BLVD 5111 UNIVERSITY AVE. 4958 ALLISON ST. 918 BLANDING BLVD. 12934 NW. 7th AVE. 5233 S. HWY, 37 3116 MERRIAM LNE.
BIRMINGHAM, ALK 35222 | SACRAMENTO, CALF osear | oA DIEGO, CALIF, 92105 ARVADA, COLO. 80001 ucxsouwu:, FLA. 32210 MIAMI, FLA. 33168° BLOOMINGTON, IND. 47401 | KANSAS CITY, KANSAS 66100
TEL. 205, 3232657 TEL. 916, 4826220 TEL. 714, 280-7070 TEL. 303, 4237080 TEL. 904, 389-9952 TEL. 305, 6859811 TEL, 812, 8249331 TEL. 913, 8311222
TEXAS—EAST: Louis IANL
4374-26 TELEPHONE RD. 2914 WYTCH
HOUSTON, TEX. 77032 METAIRIE, I.(]UISIANA 7[]033
TEL. 713, 6446793 ... new pts products . . . stop . .. new 1974- TEL. 504, 8852349
1975 tuner replacement guide and
parts catalog no. 4 . .. stop ... 96 pages roiam
TEXAS—NORTH: of top tuner information . .. stop . . . ’ - MARYLAND:
MOPAC LANE . 1105 SPRING ST,
LONGVIEW, TEX. 75601 .. . blow-ups of all types of vhf and uhf ' SILVER SPRING, M0. 20910
TEL. 214, 7534334 . e TEL. 301, 565.0025
tuners for easy parts identification . . .
. stop . .. largest exact tuner replace-
ment guide available in the industry iz s
TENNESSEE: . a v - ¥ MASSACHUSETTS:
3614 LAMAR AVE ...stop ... antenna coil replacement 191 CHESTNUT ST.
MEMPHIS, TN. 38118 & epe SPRINGFIELD, MASS. 01103
TEL, 901, 3651918 guide . .. stop . .. multifit replacement 9 T TEL. 413, 7342737
tuner shaft guide . . . stop . .. :
. available for $2.00 . . . stop . . . 1 >
PENNSYLVANIA- _WEST: . . . redeemable with min. o MICHIGAN:
A der ... st - B s
, PA. 15202 . iy 2 4
TEL. 412, 761-7648 IR o= - SO0 TEL. 313, 862-1783
. pts elex .,
PENNSVI.VANIA EAST: e MINNESOTA:
1921 S. 70th S 815 WEST LAKE ST.
PHILADEI.PHIA, PA 19142 TN MINNEAPQLIS, MINN. 55408
TEL. 215, 7240999 TEL 612, 824.2333
OREGON: OKLAHOMA: 0"'?—5‘“”":\” OHI0—NORTH: NORTH CARGLINA N.Y. CITY_NEW JERSEY: NEW YORK: MISSOURI:
5220 N.E SANDY BLVI 3007 N. MAY us UNER SERVICE 5682 STATE RD. 724 SIEGLE AVE. 158 MARKET ST. 993 SYCAMORE ST. 8456 PAGE BLVD.
PORTLAND, OREGON 97213 OKLAHOMA CITY, OKLA. 73106 | 8180 V EHSTO 10 45215 | GLEVELAND, DWIO 44134 CHARLOTTE, N.C. 28205 E_PATERSON, N.J, 07407 BUFFALO, N.Y. 14212 ST. LOUIS, MO. 63130
TEL. 503, 282-9636 TEL. 405, 947-2013 %'E'l‘cg'f;kw ;‘298‘5?1 TEL. 216, 845-4480 TEL. 704, 332-8007 TEL 201, 791-6380 TEL. 716, 891-4935 TEL. 314, 428.1299

LET US TAKE CARE OF YOUR TUNER PROBLEMS...

PTS will repair any tuner—no matter how old or new—black & white or color—transistor or tubes
—varactor or electronicaily tuned—detent UHF. 8 hour service is a must!

.THIS IS THE SERVICE WE OFFER:

1. Fastest Service—8 hour—in and out the same day. Overnight transit to one of our
strategically located plants.

2. Best Quality—Your customers are satistied and you are not bothered with returning
tuners for rework.

3. PTS uses only ORIGINAL PARTS! No homemade or make-do, inferior merchandise (this
is why we charge for major parts!). You get your tuner back in ORIGINAL EQUIPMENT
condition.

4. PTS is recommended by more TV Manufacturers than any other tuner company.

. PTSis overhauling more tuners than all other tuner services combined.

VHF, UHF $10.95

Pl bl | YEAR GUARANTEE Jommtsss 1%

We offer you finer, faste

charged at cost.
{Dealer net!)

\ Over ;1000 e_:(aglt tftmesrlaegslace-
m vaila .

*® ELECTRONICS, INC.... S e or rebuily T

..Number ONE and still trying harder!

{Not a Franchise Company)

. for more details circle 125 on Reader Service Card



Think of him as a 2501Ib.antenna.

We know you don't have a 2501b.
antenna

But when the winds get rough
you need every bit of turning
power an antenna rotor can
muster. The new, super power
Blonder-Tongue ULTRAMATIC
1000 gets the antenna to the
precise point for each station,
consistently, accurately

And, by doing this, it gives
the best reception by assuring
ghost-free color reception
and minimum multipath stereo
distortion

These exclusive features make
it all possible

Highest starting and running
torque (175 to 200/inch 1bs.)

motor uses filtered DC power
supply

Accurate 2-degree resetting

push-to-start silent control,
unigue direction sensing circuit
utilizing five wire control cable
differential servo sensing amp-
lifier with solid-state switching;
hermetically-sealed power relay
automatically disconnects rotor
when not in use

Reliability —weatherproof
terminals use foam-filled pad;
long-life, self-lubricated Celcon
gears, bronze worm gear and
high strength sintered steel ring
gear lock antenna in position;
corrosion-proof cast aluminum
housing; fully protected against
ighting and power surges; un
breakable plastic control box

Install the ULTRAMATIC 1000
it performs well under the most
adverse conditions and will
stand up for years and years

Blonder-Tongue Laboratories,
Inc.. One Jake Brown Road
Old Bridge, N.J. 08857

' Blonder-Tongue
Ultramatic 1000




Blonder-Tongue Ultramatic 1000

e Seamiless stainless steel
thrust bearings tested for
350-Ib. load (no external
thrust bearings required)

¢ Extra strong space age
Celcon gears—no lubri-
cation needed.

¢ Short circuit proof-shorts
and/or grounding of termi-
nals will not burn out unit
even on initial installation

¢ Built-in strain relief and

weather seal gasket \

e Uses 5-wire control cable
for true servo-controlled
2° accuracy.

Unbreakable Control Box

Decorator styled control box is designed with ease-of-
operation in mind. Simply turn the control knob and
press it, the antenna automatically turns to the direc-
tion selected. The control dial is illuminated during
operation and is extinguished when the antenna
reaches the selected position. Channel markers are
provided to mark the location of TV and FM stations on
the dial.

Installation Information

Mast diameters up to 1% inches can be accommodated.

Mast and control units are connected together with
five conductor cable and can be separated by as much
as 500 feet when 18 gauge wire is used. Twenty gauge
wire can be used for distances up to 200 feet.

Mechanical Specifications Electrical Specifications

MASTUNIT | Power Requirement: 117 VAC, 0.3A
Housing: die cast aluminum Transistor and diode complement:
Weight: 4.5 |bs. Two transistors, six diodes,
Hardware: Rust resistant mast- two SCR's

mounting | Current on cable between mast

CONTROL UNIT

Housing: Beige and brown high
impact polystyrere, with
brushed gold compass face

Weight: 2 Ibs.

and control units: 1.0 amp,
maximum

¢ Naval bronze worm gear for
/ high strength positive drive
¢ Epoxy-sealed potentio-
/ meter assembly for unsur-

passed repeatability and

extra long operating life

* Phosphor bronze contact
/ assembly for high accuracy,
superior dependability, and

long wear-free operation

* Rock steady, lifetime
direction indicator circuit

e Temperaturized for opera-
tion from -30° F to+ 140° F

DUAL FILTER CAPACI.
TORS ASSURE PURE
DC TO MOTOR FOR
HIGHEST TOROUE
AND SMOOTHEST
OPERATION

HERMETICALLY
SEALED REED SWITCH
FORULTRA RELIABLE
AC LINE SWITCHING
AND HIGH\RELIABILITY

OVERSIZE POWER
TRANSFORMER FOR
ADEOQUATE MOTOR
POWER UNDER ALL
OPERATING CONDI

HIGH RELIABILITY —
ELECTRONIC SWITCH-
ING CONTROLS

PUSH TO START SOLID STATE DIFFER

MOTOR ROTATIONAND  SWITCH FOR POSITIVE  ENTIAL AMPLIFIER

CIRECTION —-NO FAIL
URE PHONE RELAY

' Blonder-Tongue Laboratories. Inc. One Jake Brown Road. Old Bridge, N.J. 08857

FOR HIGH ACCURACY
POSITIONING AND
PRECISION REPEAT-
ABILITY

CONTROL
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You know the EIA guidelines. Replace
like with like.

That used to mean that all ycu could
offer in ““XR’ glass tubes were ths all-new,
more expensive types.

Now, Sylvania has changed all that.

We've added 19 of the “XR’" glass types
to our Color Screen 85 economy line, and
another 5 types to our medium price Color
Bright 85® RE line. You can tell them by the

ucan
“XR'glass tubes

get

omy line.

V" designation in the type number. For ex-
ample 23 VANF22. And of course, you've got
all tvpes in our Color Bright 85® “XR" new
tube replacement line.

Three lines to offer. Three prices to offer.

That shorld eliminate a lot of your cus-
tomer's inhibitions.

Electronic Components Group, GTE
Sylvania, 100 First Avenue, Waltham, Mass.
02154.

Another first from the leader
SYLVANIA
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FEATURES
16 NEW IN COLOR TV FOR 1975—Part 1

First of a three-part series which acquaints ET/D readers with the features and
significant new technology in recently introduced 1975 color TV receivers. An analy-
sis of chassis types, models, screen sizes and general features are presented in
Part 1. By Joseph Zauhar.

28 MODERN SERVICING TECHNIQUES—Troubleshooting Solid-State TV Power
Supplies and Regulator Circuits

Tips about troubleshooting and replacing fuses, circuit breakers, varistors and
thermistors, rectifiers, electrolytics and high-voltage regulators. By B. B. Dee.

32 SQUARE-WAVE TESTING OF AUDIO AMPLIFIERS

Using a sine/square-wave generator and scope to track down sources of distortion
in audio amplifiers. By Jack Hobbs.

38 INTERPRETING MATV AMPLIFIER SPECS

Explanations of specifications which are important to technicians and dealers. By
James E. Kluge, Technical Editor, Winegard Company.

44 TEST INSTRUMENT REPORT—Hewlett-Packard Model 1220 Oscilloscope

Features, specifications and analysis of the functions of the operating controls of
this new dual-trace, triggered-sweep, DC-15 MHz scope. By J. W. Phipps.

TEKFEAX—Admiral Ch. 3K19, General Electric Ch. T-6, Sony Models KV-5000 and
KV-1500 and Zenith Ch. 16EB 12X, ZX.
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The newMallory
CA3 Intrusion Alarm.

Reliable.

Standby, instant and
delay alarm settings.

Panic button
connections.

Outlet for remote
lamp, bell, horn or
siren—energized
when detection
occurs.

'

DUTLEY
120 VAC 3 AMP m

Remote on/off lockswitch
connection.

QyegeYd * i

On/off switch for built-in
two-minute horn.

Closed circuit wired
perimeter connection.

Knob control for
slow or fast
response to
movement.

MALLOAY

uren

(And inconspicuous.)

This area-and-perimeter device creates and trans-
mits an ultrasonic wavelength field for detection up
to a distance of 20 feet. And because of its modern
design and walnut-grain finish, the CA3 is attractive
and inconspicuous enough to pass as a radio or
stereo tuner.

Virtually any movement by an intruder (or a break
in the perimeter circuit) activates the built-in horn
and the remote outlet for two minutes. An automatic

reset handles the possibility of a new or renewed
intrusion. And special CA3 circuitry guards against
false alarms from line transients and insects. A
variety of companion indoor or outdoor accessory
devices is available.

The Mallory CA3 Ultrasonic Intrusion Alarm.
From the manufacturer of the most complete line
of do-it-yourself security products. Another sound
reason to see your Mallory distributor today.

MALLORY DISTRIBUTOR PRODUCTS COMPANY

a division of P. R. MALILORY & CO. INC.
Box 1284, Indianapolis. Indiana 482086; Telephone: 317-261-1501

Batteries o Capacitors « Controls « Security Products o DURATAPE® « Resistors o Semiconductors « SONALERT® o Switches « Timing Devices and Motors
DURACELL® DURATAPE® and SONALERT® are registered trademarks of P. R. Maliory & Co. Inc.
. . . for more details circle 123 on Reader Service Card
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NEWS OF THE INDUSTRY
e

NATESA's Executive Director Blasts Warranty Lengths and Rates

Frank Moch, executive director of the National Alliance of Television and Electronic
Service Associations (NATESA), in a speech to conventioning members of the Florida
Electronic Service Association in Miami on June 22, voiced strong disapproval of the
length of consumer electronic warranties and the service labor rates paid by manufac-
turers for in-warranty servicing.

In his argument for shorter warranty periods, Moch said, “Studies reveal that TV
sets, for instance, are used on the average of at least 500 hours in 90 days, and this
should be adequate to reveal inherent problems, and only sets of questionable quality
need longer warranties.”

Citing reasons for “more realistic” warranty service labor rates, Moch said, “A basic
fallacy of warranty purveyors is that they are entitled to special rates that ignore fully
costs of doing business. Warranties at least imply that service will be performed by
capable craftsmen. How then can rates, based on hourly wages of $2 to $3, be justified
when routine glass installers, for instance, are getting $9 plus per hour?

“Since service businesses must compete with other employers for manpower, anyone
worthy of being called a technician should expect rock bottom (pay) of $5 per hour,
and well qualified technicians are worth $7.50 and up. Under rule of thumb, such
(technician) wages project to $15.00 to $30.00 per hour at retail.”

Color TV Sales to Dealers Up in June after Sluggish
Sales During First Five Months of 1974

Total market sales of color TV to dealers in June of this year were 3 percent over
sales in the same month in 1973, according to statistics compiled and released recently
by the Marketing Services Department of the Electronic Industries Association (EIA).

This comparative increase followed a sluggish five-month (Jan.-May) period during
which total color TV sales were down 7 percent compared to sales during the first five
months of 1973,

RCA Increases Receiving Tube Prices

RCA Electronics Components has increased the prices of its entertainment and in-
dustrial receiving tubes marked principally for replacement applications.

The increases, which became effective on August 1, average 3.3 percent for enter-
tainment tubes and 13 percent for industrial types.

GTE Syivania to Increase Prices of Color CRT’s

The Electronic Components Group of GTE Sylvania has announced that it will raise
the prices of replacement color TV picture tubes, effective Sept. 16.

The price increase of $5.50 per tube is the result of rising costs of labor and ma-
terials, according to a GTE Sylvania spokesman. Prices of black-and-white picture
tubes are not affected.

American Home Magazine Advocates Mandatory Licensing of
TV and Appliance Technicians

American Home magazine, in an editorial in the August issue, advocated mandatory
state licensing of appliance, TV and radio technicians throughout the country.

“Something radical musr be done to assure that your repair dollars are being well
spent—and that when incompetency or fraud is suspected, your complaints, if justified,
can quickly turn into legal action,” asserted the editorial.

The following requirements for licensing were suggested by American Home:

“A service dealer would have to demonstrate competency, submit to an inspection
of his facilities, post bond (against possible litigation), pay an annual fee and adhere
to standards set by an advisory board (probably representing the consumer interests as
well as the appliance and electronic repair industry).

“Also, the repairman would be required to provide a written estimate of the cost of
labor and parts, if the customer requested it, and not exceed that estimate without the
customer’s permission. When the job is completed, the repairman would have to issue
an itemized invoice describing all work performed and parts installed, and return re-
placed parts to the customer.

“The service dealer would be subject to stiff fines and the suspension or revocation
of his license, if found guilty of negligence or fraud,” the editorial stated. B

6 | ELECTRONIC TECHNICIAN/DEALER, SEPTEMBER 1974
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Rip’em off and save 'em up. Now the “Waltham’’ address tabs on our
entertainment receiving tube boxes are exchangeable for valuable awards.

See your Sylvania distributor for details. Or write now to Sylvania
o+ SAV-A-TAB Program, Sylvania Award Headquarters, P.O. Box 1000, Fenton,

Missouri 63026. SVILVANIA

SEPTEMBER 1974, ELECTRONIC TECHNICIAN/DEALER | 7



LEADER...

outduals

LBO-505

5" DUAL TRAC
DUAL CHANNEL
TRIGGERED :

Compact, economical, solid
state accuracy. For prod®n,
field maintenance, quatity
control, lab, design & testing.
Features —

o 15MHz bandwidth

e Trig. & auto. sweep —
from 100 nanosec/cm

(10X mag.) to 0.5sec/cm, ' $669.95

With probes,
adapters, leads.

17 steps calibr'd.
@ AC/DC coupling per chan.
o Separate or simultaneous
sweep display of ch 1 & 2
— alternating, chopped, algebraically added
& vector (X.Y).
o 10mVp-p/cm vert sensitivity.
o Cont. scale illumination w/front panel control.

© 73/5"H x 97/ W x 157D, 14 Ibs. “Put us to the test”

LEADER 151 Dupont St., Plainview, LI, N.Y. 11803  (516) 822-9300

INSTRUMENTS CORP.

- . . for more details circle 121 on Reader Service Card

WAHL

QUICK CHARGE

CORDLESS SOLDERING IRON

We couldn’t make the best better.
So we made it three times faster.

Our original ‘Iso-Tip’ had all the features that people
need: complete portability; soldering heat in 5 seconds; up
to 125 electronic joints or more per charge; battery oper-
ated to eliminate AC leakage and the need for grounding;
and “lock off” switch to prevent accidental heating. Com-
plete with separate ‘drop in’ recharging stand.

We use premium quality nickel cadmium batteries
that recharge in 1/3 the time of the standard Wahl
iron — one to two hours for a partially discharged
unit, four and a half hours for completely dis-
charged battery. It still gives tip performance up
to 50 watts and over 700° temperature.

So don’t think of our new orange “Quick Charge”
cordless soldering iron as a better iron. It’s already
the best. It’s just three times faster.

WAHU CLIPPER CORPORATION

Sterling, lllinois 61081 815-625-6525

- h ~
. .. for more details circle 137 on Reader Service Card
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READERS’ AID

Space contributed to help serve the
personal needs of you, our readers.

Business for Sale

Complete electronic service busi-
ness with great opportunity for ex-
pansion. Complete Sams Photofacts
and a number of test instruments.
Please write for details.

LARRY’s ELECTRONICS
407 Elm Street
Shelbyville, Tn. 37160

Well equipped TV shop with good
business. Large home on the same
lot for sale or lease with beauty shop
attached. Must sell due to age and
health. Write for details.

BEN’s TV SERVICE
4030 Nile St.
Bakersfield, Ca. 93306

Schematic Needed

Schematic for a Musicall Intercom
System, Model 999.
P. D. LunDp
291 E. Arrow Hwy
Upland, Ca. 91786

Schematic for Japanese 12-inch,
all-solid-state TV, brand name: Sun
Mark Model SM-12-TV (SM12-TV).
S. M. PEARLMAN
25 Wolcott Road
Lynn, Mass. 01902

For Sale

Riders TV Manuals 1 through 21.
ALBERT KAYE
114A Sumner Ave.
Brooklyn, N.Y. 11206

Jud Williams Model A Curve Trac-
er. Will accept any reasonable offer.
JOHN W. BEHRMAN
212 Meffan Ave.

Nampa, ID 83651

Sylvania EO1 color TV chassis for
sale, with pushbutton tuner, yoke,
color convergence board.

CHARLES TV
2033 McGraw Ave.
Bronx, N.Y. 10462

Riders Radio Manuals 8 through
23 and Riders TV Manuals 1 through
26 with index. Also, one Simpson
Genescope Model 480 with manual.
LANSING RaDIO & TV
3414 Ridge Road
Lansing, 1Il. 60438



Riders Perpetual Troubleshooters
Manuals, complete set with indexes,
and Riders P.A. Manual Volume 1
with index.

CHARLES HOPKINS
160 Maple Street
Brooklyn, N.Y. 11225

Precision VOM Model 844, RCA
Voltohmyst Model 65A, Lafayette
Transistor Analyzer Model 223,
R.C.P. Bench VIVOM Model 662.
All complete with leads and instruc-
tions.

Francis J. CHAFFERS
7337 113 St. N.
Seminole, Fla. 33542

Riders Radio & TV Manuals; also
Wallace Telaides for all makes of TV.
TrocH’s TV
290 Main Street
Spotswood, N.J. 08884

Wanted

Sams Photofacts, Transistor Radio
Series.

LErOoY E. MARCHAND
American Lake, Wash. 98493 ‘

Power transformer for a Zenith TV ‘
chassis 16K302; Zenith Part No. 95-
2060.

Sip CREACEY
308 Bond St.
Redlands, Ca. 92373

Muntz tape players and recorders
with the following model numbers:
A-12, M-60, AR-500, and HW-512.
State price and condition.

S. A. ELosH, JRr.
231 Gladstone
Campbell, Ohio 44405

RCA KRK66AM UHF tuner in
operating condition with installation
notes.

LrLoyp E. ST. JEAN
106 Eddy Drive
Huntington Sta., N.Y. 11746

Free Technical Training

Free courses in basic electronics, ra-
dio, black and white TV, color TV and
solid-state devices, sponsored by the
New York City Board of Education,
will be offered at the William E. Grady
Evening Trade School, located at 25
Brighton 4th Road, Brooklyn, N.Y.
11235, telephone DE 2-5000.

The courses are designed to upgrade
the technical competency of adults em-
ployed in the electronic field. Persons
interested may register at the school
on Monday and Tuesday, Sept. 9 and
10, 1974, from 7:00 to 9:00 pm. ®
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THIS MESSAGE WA

"
CISTRIBUTORS' SUPPLY sues!

YOUR INDEPE

PUT THIS
BUSINESS-BUILDING
TRAFFIC-STOPPER
ON YOUR SHOP WALL
OR IN YOUR WINDOW

See your Sprague Distributor for window-size blow-ups
of this message. Or, send 25¢ to Sprague Products Co.,
65 Marshall St.,, North Adams, Mass. 01247 to cover

ask for Poster RP-42.

handling and mailing costs. Just

THE BROAD-LINE PRODUCER OF ELECTRONIC PARTS

THE MARK OF RELIABILITY

. . . for more details circle 130 on Reader Service Card
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Why paymore for the Quantum?

Because the Channel Master Quantum is the most highly engi-

neered reception system available today! It uses the finest state of

the art technology to provide superior color and black and white

reception under any conditions, in the face of any problems. $

Massively engineered to stand up under hurricane
force winds and the equivalent of 12"’ snow load-
ing, the Channel Master Quantum costs more
because it delivers more. 1t’s unmatched for power,
directivity and flexibility!

The bold new diamond back UHF director train
provides significantly increased gain
---along the entire band---

than previous Quantum

models did at specific

channel settings. -,
UHF tabs used on VHF directors eliminates any .

possibility of signal interaction between the 2
two bands. -

The result is a sparkling new level of crisp, sharp
color and black and white performance through
random channel assignments within any giren area.

The new ﬂﬁﬂllllﬂl MS[EI’ Quantum

costs more... and it’'s worth it

FROM THE WORLD’S LARGEST MANUFACTURER OF TV/FM RECEPTION EQUIPMENT

10 | ELECTRONIC TECHNICIAN/DEALER, SEPTEMBER 1974



---added to the most
highly directive and
powerful VHF section on any antenna!

With gain higher than other high powered antennas, and
extremely tight front to back ratios, the Quantum VHF
section slices through electro-magnetic interference to pull
in desired channels with even crisp clarity!

And for added flexibility... Custom
_.engineered accessories slip into the Quantum’s
weather protected terminal housing to handle
any problem you’‘re likely to face----

e For melting snow in weak signal areas, modular
solid state amplifiers provide up to 15dB gain,
with switchable FM traps. (models 0093-0096)

e Where FM is a problem, the Quantum’s optional
solid state FM trap attenuates interferring signals
by as much as 25dB (model 0091)

al balun/matching transformer. (model 0089)

. .. for more details circle 105 on Reader Service Card
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e For 75 ohm mounting, use the Quantum’s option-
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TECHNICAL
LITERATURE

Semiconductor Replacements

A 20-page supplement of its ECG
semiconductor replacement guide is
now available, adding 11,000 type
numbers to the total number of units
which can be replaced by the ECG
line. The line covers every major seg-
ment of the entertainment, commer-
cial, and industrial replacement mar-
kets and includes transistors, integrated

circuits, diodes and rectifiers, special-
purpose devices, and transistor and IC
accessories. The supplement brings the
total number of foreign and domestic
semiconductors cross-referenced to the
ECG line to nearly 90,000. The re-
placement guide may be obtained from
GTE Sylvania electronic component
distributors.

Public Address Sound Systems

An illustrated, 6-page catalog de-
scribes the complete line of Ampli-Vox
equipment covering almost all applica-
tions for portable sound systems. Spe-

A VERY SPECIAL PRICE ON THIS BRITENER SIX-PACK
AND THE COMBINATION LOCK IS FREE!

You'll like the six-pack combination: four of the Briteners you use
most, Model C-511, plus a Model C-501 and a Model C-212.

You'll like the price: Only $29.95 for units that would cost $32.25
purchased individually.

You'll like the free gift: a sturdy combination lock, timed just
right for the “back to school’ season.

You'll like the results; a happy customer now, when you brighten

™

M

cializing primarily in flashlight battery
operated complete public address sys-
tems, it offers seven distinct systems.
Also listed is a comprehensive range
of accessory items. Perma Power, 845
Larch Ave., Elmhurst, Ill. 60126.

Wire and Cable

A new, 8-page, 3-color catalog of
the complete Jersey line of wire and
cable products is now available. In-
cluded are illustrations and descrip-
tions of coaxial cable, rotor wires,
parallel cord and speaker wire. De-
tails given on each product include

her faded picture . . . and a probable color tube sale later.

See your Perma Power distributor today, while supplies last.

tt Perma Power.

Chamberlain Manufacturing Corporation
Perma Power Division

845 Larch Avenue, Eimhurst, lllinois 60126
Telephone (312) 279-3600

-« . for more details circle 141 on Reader Service Card
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AWG, insulation and standard packag-
ing. Jersey Specialty Co., Inc., Bur-
gess Place, Box 248, Wayne, N.J.
| 07470.

Electronic Servicing Aids

A 16-page catalog of electronic
technician servicing aids—featuring
the RCA Industry Compatible Test
Jig Program—is now available. This
catalog explains the RCA ICTJ pro-
gram, which can accommodate the
majority of TV makes and models that
have been marketed since TV became
commercial. The manual includes sev-
| en pages of photos to help identify the
cables and adapters utilized with the
test jig, as well as a comprehensive
cross-reference chart. RCA Parts and
{ Accessories, P.O. Box 100, Deptford,
| N.J. 08096.

| General Line Components

A 52-page general line catalog,
designated GL-4, describes broad lines
of RF connectors, coaxial connectors,
microphone connectors, tube/relay
sockets, and plugs. It features a com-
| prehensive page-referencing index to
all components described to help make
specification and ordering easier than
ever before. It also offers detailed in-
formation on all featured products, in-
cluding complete mechanical charac-
teristics, dimensional line drawings and
mounting hole dimensions. The cata-
log is available at Amphenol general line
distributors.

Tool Kits

A 12-page catalog of tool kits de-
signed for maintenance, assembly, and
| repair of the electronic, electrical,
vending, computer, relay, appliance,
office machine and similar equipment
is now available. It describes 18 dif-
ferent stock, fully equipped tool Kits,
and shows 13 tool cases that can be
ordered empty or custom filled with a
choice of tools, meters, parts contain-
ers, etc. The catalog provides listings
of all the tools that are most useful to




installers, technicians, and mainten-
ance personnel. Electronic Tool Co., 15
Bertel Ave., Mount Vernon, N.Y.
10550.

Communications Line

An 8-page catalog, No. 2721-C,
describing an entire line of communi-
cation microphones is now available
and includes several recently developed
models. Turner Division of Conrac Corp.,
909 17th St, N.E., Cedar Rapids,
Jowa 52402.

Tubes, Semiconductors and IC’s

A 64-page, 1974-75 price list cover-
ing more than 25,000 types of electron
tubes, semiconductors and integrated
circuits is available. More than 100
brands are included. Virtually all
American types and the most popular
proprietary European and Japanese
types are listed. JSH Electronics, Inc.,
8549 Higuera St., Culver City, Ca.
90230.

Thyristors and Rectifiers

A completely revised 36-page cata-
log that describes over 500 RCA thy-
ristors and rectifiers. “Thyristors/Rec-
tifiers,” THC-500D, lists RCA thyris-
tors (triacs, SCR’s and ITR’s), diacs
and rectifiers. Data is given for
JEDEC (IN— and 2N—) types, other
RCA commercial types, and RCA de-
velopmental types. This catalog uses
the new type-numbers that have been
adopted for all non-JEDEC RCA thy-
ristors and rectifiers. For the user’s
convenience, the ‘“old” numbers are
included in the index and a cross-refer-
ence guide that relates “old” type num-
bers to the new numbers that replace
them is also provided. RCA Solid-State
Division, Box 3200, Somerville, N.J.
08876.

Electronic Instruments

The free, 208-page, 1974-75 Leasa-
metric Instrument Databook gives
spec-by-spec comparisons of over
5,200 electronic test instruments. Over
64 pages have been devoted to rental
and lease information wherein one,
two and three month rental rates are
presented. Used prices are also given
and constitute the “blue book” of the
used-equipment market. Leasametric,
822 Airport Boulevard, Burlingame,
Ca. 94010.

Security Products

A 16-page catalog covers security
products for the home, apartment and
auto. Securitex, 831 West 39th St., Kan-
sas City, Mo. 64111. ®

10 mV/'cm
sensitivity
9" CRT

Model 455
5" SCOPE
$310

Direct input for vector display

Sensitivity: vertical, 10 mV/cm
to 5 V/cm; horizontal,
300 mV/cm.

e High linearity sweep with
retrace blanking—separate
7875 Hz position for TV work

® 120 or 240 VAC operation,

9-step calibrated and 50 or 60 Hz
compensated vertical e Fold-in support for incline
attenuator viewing

® Size: 10%” H x 8" W x 16%" D

® Low-capacitance 10:1 probe
available

Accepts standard scope
cameras and viewing hoods

Low-parallax, high-contrast,
calibrated graticule

1 kHz square wave calibration

s SEE YOUR ELECTRONICS
signal

DISTRIBUTOR OR WRITE FOR

CATALOG 4300

‘ INSTRUMENTS THAT STAY ACCURATE

SIMPSON ELECTRIC CO.

853 Dundee Avenue, Elgin, lllinois 60120
(312) 695-1121 - CABLE: SIMELCO - TELEX: 72-2416

IN CANADA: Bach-Simpson, Ltd., London, Ontario
IN ENGLAND: Bach-Simpson (U.K.} Limited, Wadebridge, Cornwall
IN INDIA: Ruttonsha-Simpson Private, Ltd., Vikhroli, Bombay

. .. for more details circle 128 on Reader Service Card
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Heath counters
will stack up
against anybody’s

the $149.95*, 1B-1100
30 MHz, 5-digit kit-form
counter

the $250.00°, SM-118A
30 MHz, 6-digit
assembled autoranging
counter

the $199.95*, 1B-1101
100 MHz, 5-diglt kit-form
counter

the $279.95°, 1B-1102
120 MHz, 8-digit kit-form
counter

the $340.00°, SM-128A
110 MHz, 7-digit
assembled autoranging
counter

the $349.95*, 1B-1103
180 MHz, 8-digit kit-form
counter

the $425.00*, SM-1288
110 MHz, 7-digit,
assembled high stability,
autoranging counter

the $495.00*, SM-110A
180 MHz, 7-digit,
assembled counter

the $675.00*, SM-110B
180 MHz, 7-digit,
assembled high stability,
programmable counter

the $895.00*, SM-110C
600 MHz, 7-digit,
assembled high stability,
programmable counter

Compare our frequency counters with the competition.
Spec for spec, dollar for dollar, you won't find better buys
than counters from Heath. We have the performance

you need at the price you want to pay. Our complete

line is shown above. They feature the latest in counter
technology with the reliability and trouble-free perform-
ance you've come to expect from Heath. Get complete
descriptions and specifications for all Heath frequency
counters—both kit and assembled. Send for your free
catalogs now!

r Heath Company | HEATH ]
i g:mb:glgagrbor, MI 49022 Schlumberger

I [JPlease send the new 1975 Heathkit catalog. :
: [0 Please send latest Assembled Instruments catalog. :
1 [JEnclosedis $_ plus shipping. 0
[} Please send model(s) = 1
' Name_____ —— o t
: Address_ - :
1 City_ e __State___ __2Zip 1
1 Prices & specifications subject to change without notice. 1
' *Mail order prices; F.0.B. factory. Al«107
e R e = W S S O g AR A -

« - . for more details circle 114 on Reader Service Card
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TECHNICAL DIGEST
T | e s ——

|
The material used in this section is selected from

information supplied through the cooperation of the
respective manufacturers or their agencies.

ADMIRAL
Color TV Chassis M24/M25/M30—Vertical-Output Transistors

Vertical-output transistors with two different case styles
were used interchangeably in production of the M24, M25
and M30 chassis. There is no electrical difference between
the case styles; either may be used to replace the other.

The mica insulator packed with the replacement must
be used when replacing one case style with the other. Be
sure to apply silicone grease to both sides of the new in-
sulator to insure maximum heat transfer to the sink. Make
sure that the insulator is undamaged and that there are no

MICA

msuuroy'

32A898-5

8
MICA
INSULATOR )
32A898-2 w

NPN PNP
57A244-14 & 57A245-14

NPN PNP
57A205-14 & S574206-14

burrs or foreign particles on any of the mating surfaces that
might damage the insulator or prevent proper seating of the
transistor.

It is also important that the mounting screw(s) be
tightened sufficiently to position the transistor in firm con-
tact with the insulator and, in turn, with the heat sink.

The above precautions apply to all power transistors
which are mounted on heat sinks.

PHILCO-FORD

' Monochrome TV 1S-inch Models—Picture Tube Mounting Ring Removal

The front mounting ring or wire band which holds the
19-inch picture tube to the cabinet front is secured by a
coil spring which maintains tension on the ring. This
spring must be compressed to relieve the tension during
picture tube replacement. However, standard pliers pre-
sent a problem of slipping off the compressed spring.

Although “special” tools are available with which to
compress the spring, such as the type of pliers used to
compress automotive brake springs, the following method
using readily available hardware can also be used:

Obtain a 3/16-inch nut and a bolt approximately 215
inches long (hex or slotted head). (The type of bolt used
to secure the mounting ring on small-screen sets can be
used.) Insert the bolt through the spring from the bottom,
mount the nut, and tighten until the spring compresses
and the mounting ring is loose. This arrangement also will
safely hold the spring compressed during remounting of
the new picture tube. B

MOVING?
Be sure to let us know your new address.
Please enclose a complete address label
from one of your recent issues.




ELECTRONIC
ASSOCIATION DIGEST

Information about the activities.of national, state and local associa-
tions of electronic servicers, dealers and manufacturers. Material
for publication in this department should be addressed to: Service
Association Digest, ET/D, 1 East First St., Duluth, Minn. 55802.

NESDA Terminates Contract with Electronic
Service Dealer Magazine

The House of Representatives of the National Electronic
Service Dealers Association (NESDA), in a special session
in San Antonio, Texas, in April, terminated its contract
with Electronic Service Dealer Magazine (ESD), under
which that monthly magazine had functioned as the official
publication of NESDA since 1960.

Commenting on the termination in an editorial in ESD,
Donald J. Martin, publisher and editor, said: “With the
termination of our contract we hope that something will
take its place and that there will, indeed, be an organized
service industry. Many of the leaders have faded from the
picture with time and have been replaced to a certain de-
gree. The exact extent of this replacement, it seems to me,
is still suspect. . . . ESD has always been a labor of love
and a fight for what is right. It seems the industry, or at
least NESDA, doesn’t need this help any longer.”

NESDA has announced plans to publish a NESDA-
owned magazine.

Conventions

The Arizona State Electronics Association has an-
nounced that its second annual convention will be held
Sept. 27-29 at the Francisco Grande Hotel in Casa Grande,
Arizona.

The Oregon Television Service Association and the
Washington State Electronics Council will hold a joint
Convention Sept. 27-29 at the Lamplighter Lodge in
Spokane, Washington.

NESDA Business Management Coordinator Resigns

Les Nesvick, Business Management Coordinator for the
National Electronic Service Dealers Association (NESDA),
has announced his resignation from that post.

The reason for his resignation reportedly is that the
NESDA Business Management Program could not finan-
cially support a full-time manager.

NESDA Executive Vice President Testifies Before
Federal Commission Examining Causes of
Consumer Electronic Fires

Richard L. Glass, executive vice president of the Na-
tional Electronic Service Dealers Association (NESDA),
recently testified about TV fires before the Consumer
Product Safety Commission, which is gathering informa-
tion on which it will base mandatory rules for the incor-
poration of safety features in TV receivers.

Glass told the Commission that consumer negligence
can sometimes contribute as much to TV fires and shock
hazards as the design of the receiver.

Glass also told the Commission that a build-up of grease
and dust in older sets can cause fires. Citing other causes
not related to design, he told of one case in which a pet
monkey dumped a vase of water on a set, causing a fire,
which then was spread as “the monkey jumped around
setting the drapes on fire.”

“Even mice have been known to short out TV receiv-
ers,” commented Glass. B

are the on/

balvanized

tionand
Available
Nationally

for over 25 years.”
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Guaranteed
against Rust
because they

Tower Hot Dip

after fabrica-

ROHN

MANUFACTURING

DIVISION OF (lﬂl@
INOUSTRIES inc

P.O. BOX 2000 / PEORIA, ILL. 61601

“Supplying tower needs worldwide
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New in Color TV
for 1975-Part 1

More all-electronic tuning devices
and modular solid-state chassis with
in-line picture tubes highlight TV
lines for the coming year

B Despite color TV sales being off for the first part of
1974, predictions are that close to nine million units
will be sold by year’s end, slightly under the ten million
sold last year.

Reflecting the rising costs of labor and raw materials,
along with stiffening competition, the retail prices of
most color TV sets for 1975 are about 5-10 percent
above comparable models of last year.

Only moderate physical and electrical changes have
been made in most TV set lines. These changes are
most noticeable in the small-screen portable line, which
will account for about 40 percent of the units sold dur-
ing the model year. Many of the deluxe features previ-
ously found only in large-screen receivers now are also
offered in many portable TV lines.

/. 7

Fig. 1—Admiral's 1M30 ‘modular all-solid-state color TV chassis.

Fig. 2—Admiral's 25191 color TV receiver features Electroni¢ Digital
Touch Tuning and Color Master Control system.
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It is anticipated that the lines of almost all major
manufacturers of color TV receivers will be completely
all-solid-state by mid 1975.

In this first of a three-part series, the composition
and general features of the 1975 color TV lines are
presented. Typical features included are:

® Admiral has added electronic touch-tuning, with
digital read-out channel numbers

e General Electric has introduced a new “YA”
modular, solid-state color TV chassis, which features
their third-generation in-line picture tube

® An all-electronic tuning system, called STAR, has
been introduced by Magnavox; this new system makes
local and remote-controlled tuning and adjustment sim-
ple, quick and quiet

e Panasonic’s new color line includes seven porta-
ble sets equipped with the new Quintrix picture tube,
plus three Quatrecolor console sets

e Philco-Ford has introduced 11 consoles with
Invis-A-Tenna, a dual-loop antenna system built in un-
der the cabinet top

® Quasar Electronics Corporation (successor com-
pany to Motorola) has updated the Quasar line with
color TV’s featuring fewer modules, more IC’s and a
room light sensor

e RCA this year has become the first domestic TV
manufacturer to offer a completely all-solid-state color
television line, and has reduced the number of models
available

® GTE Sylvania’s new line includes a second gener-
ation of self-adjusting color TV sets with a new system
for automatically adjusting color, contrast and bright-
ness

® Zenith has increased the number of models
equipped with varactor tuning.

ADMIRAL

There are a total of 46 color TV models in the new
Admiral line. Approximately 25 of the TV models use
all-solid-state modular chassis, and the remaining 21
are equipped with hybrid chassis, which use both tubes
and transistors.

The Admiral 1975 color TV line consists of twenty-
two 25-inch (diagonal) consoles, twelve 19-inch
(diagonal) table models, one 18-inch (diagonal) hy-
brid table model, five 17-inch (diagonal) portables,
two hybrid 16-inch (diagonal) portable, one hybrid
13-inch (diagonal) portable, one hybrid 13-inch (di-
agonal) table model and two hybrid 12-inch (diagonal)
portable.

Most of the 19-inch (diagonal) models feature the
Super-Solarcolor black matrix in-line picture tube,
which utilizes a negative black matrix slot mask. The
precision in-line gun reportedly provides increased il-
lumination of the phosphors through the slot mask and,
consequently, produces a brighter picture.

The Modular SS1000 series chassis, shown in Fig. 1,
are all solid state. Most of the circuitry in these chassis
is contained on “satellite” plug-in modules. The main
chassis slides out for easy access. Most models include
the Color Master control, which, when pressed in,
switches color, tint, brightness and contrast to factory
preset levels. If the factory settings do not please the



B&K

introduces two ways to make
troubleshooting easier.

Few things are handier on
a troubleshooting job than
a good substitution box.
That's why B&K takes
pride in introducing our
newest and handiest sub-
stitution boxes — at prices
you wouldn't expect.

Our new Model 2901
is an ultra-compact, 36-
component box with full
protection for the circuits,
the components, and you
It teatures a high-capacity
(1000 mfd), low-voltage
capacitor for transistorized
circuits, and a special surge
protection circuit that pre-
vents arcing and healing of
electrolytics. And it's all
in a rugged box weighing
only 1% pounds.

$7700
(Model 2902)

Our new Model 2902
Substitution Master gives
you an array of 76 most-
needed resistors and capac-
itors, including 20 elec-
trolytics with special capa-
bility for transistorized
circuits — plus a diode
rectifier. Its special surge
protection circuit reduces
problems by preventing
arcing and healing of elec-
trolytics; low-voltage
electrolytics are protected
by a tront-panel overload
indicator. The 2902 lets
you select up to 5 com-
ponents for simultaneous
substitution, including
signal and power resistors,
paper/disc and electrolytic
capacitors.

Thus you can make up
a simple but complete

power supply arcuit, in-
cluding bleeder and power
resistors, filter capacitors,
and the rectitier. Or you
can make up a voltage di-
vider by selecting the 2
resistors of the desired
values. For their capabil-
ities, our Models 2901 and
2902 Substitution boxes
are the best values on
the market today

Whichever you
choose, we think it will
prove to be one of your
most valuable trouble-
shooting tools. And that's
just what you'd expect
from B & K.

Contact your distribu-
tor, or write Dynascan
Corporation.

$4,900
(Model 2901)

/BT Very good equipment at a very good price.

Product of Dynascan Corporation
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viewer, he can easily readjust the controls himself.

Admiral’s Digital Touch Tuning is featured in two
top-of-the-line models. This tuning system comprises
seven complete module assemblies, a Sonar remote-con-
trol receiver with input transducer, and a channel se-
lector panel called the Flex-Key Assembly. (Shown in
Fig. 2 is the Model 25191 with Digital Touch Tuning.)
Because the system has no moving parts (other than the
Sonar relays), mechanical friction and wear are elimi-
nated. The system can be operated either locally or by
remote control. Once the system is fine tuned and pro-
grammed for each active channel in the user’s locality,
it requires no further adjustment, unless “external” con-
ditions change.

The Digital Touch Tuning system allows presetting
of up to 18 channels in the UHF and VHF bands. All
VHF channels and up to six UHF channels may be
preset at one time; each UHF preset control may be
tuned to any UHF channel in the UHF band.

The system also provides an audio mute feature,
which is activated only by the remote hand unit. It pro-
vides approximately 60 seconds of audio silence, start-
ing from the time the MUTE button on the hand unit is
pressed. If at any time during the 60 second interval
the MUTE button is pressed again, the MUTE cycle is
terminated and sound is restored to normal.

The Digital Touch Tuning system uses digital logic
circuits and electronic switches.

To change channels, the viewer simply touches the
number of the desired VHF or UHF channel on the
control panel (all VHF and up to six UHF channels).
After the channel change, which is noiseless and in-
stantaneous, the channel number appears on a lighted,
digital read-out panel next to the screen.

Sonar Remote Controls are available on both port-
able and console models. This feature is available in
two different configurations: a dual-function unit, which
turns the set on and off and changes channels, and a
four-function unit, which turns the set on and off, ad-
justs the volume and changes pre-selected channels.

Admiral’s lowest priced model is the Color Playmate
(2427P), a 12-inch (diagonal) portable in a poly-
styrene cabinet with walnut-grained finish.

All hybrid color TV sets with 19-inch (diagonal)
screen sizes or less have a 90-day, carry-in labor war-
ranty.

All-solid-state color TV sets with 19-inch (diagonal)
screen or less have a one-year, carry-in labor warranty.

The all-solid-state 25-inch (diagonal) console color
TV sets have a one-year, in-home labor warranty.

The hybrid 25-inch (diagonal) console color TV
sets have a 90-day, in-home warranty.

All Admiral color picture tubes have a five-year “ad-
justment” warranty.

GENERAL ELECTRIC

A total of 82 models are offered in General Electric’s
1975 line of color TV receivers. All-solid-state chassis
are used in 57 of the models. The remaining 25 are
equipped with hybrid chassis.

Screen sizes and types of models in the line are:
forty-one 25-inch (diagonal) solid-state consoles, nine
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Fig. 3—General Electric’s new “YA" modular, solid-state color TV
chassis which is used with GE's third generation in-line picture tube.

Fig. 4—General Electric's Model YA5508WD color television set with
13-inch (diagonal) in-line picture tube.

19-inch (diagonal) solid-state portables and/or table
models, three 17-inch (diagonal) solid-state portables,
one 16-inch (diagonal) solid-state portable, three 13-
inch (diagonal) solid-state portables, nine 19-inch
(diagonal) hybrid portables and/or table models, and
sixteen 10-inch (diagonal) hybrid portables.

Six chassis are used in GE’s 1975 color line. The YA
and MC chassis are new, modular, all-solid-state types.
The MB-75 and QB are carry-over all-solid-state chas-
sis with some major changes. Chassis CD and HE are
carry-over hybrid types without any significant changes.

The new YA chassis (Fig. 3) is an all-solid-state,
modular, swing-away type on which is mounted seven
modules. The swing-away design makes all modules
and components easily accessible. The YA chassis is
used in two models, a 13-inch (Fig. 4) (diagonal) and
a 17-inch (diagonal), both of which are equipped with
GE’s new Porta-Color MX-2 shortneck, 90-degree, in-
line picture tube. The 17-inch version of the MX-2 pic-
ture tube requires 27.5kv of second-anode voltage.



Fig. 5—Magnavox's new solid-state, modular 7895 color TV chassis
tilts-out, to clear cabinet.

Fig. 6—Magnavox color TV sets equipped with the “STAR" remote-
control system display the channel number on the screen in the form
of a six-inch-high digit. Shown on right of the photo is the “STAR"
remote control unit with a control panel which resembles that of an
electronic calculator,

The new MC chassis is an all-solid-state, modular
type which is used in a number of 25-inch (diagonal)
consoles. The 25VDCP22 picture tube used with the
MC chassis requires 30kv of second-anode voltage.

A new Custom Picture Control lets the viewer ad-
just the contrast, brightness, and color simultaneously
with a single knob. The pre-set balance remains con-
stant as the viewer adjusts the Custom Picture Control
to compensate for room light conditions or station sig-
nal changes. In addition, an automatic One Touch Col-
or System, with pre-set controls, provides a sharp color
picture with a touch of the AuTo button. The system
incorporates Tint Lock, AFC, and pre-set color, tint
and brightness controls. The tint lock has the effect of
widening the color demodulation angle by cross-cou-
pling the B-Y and G-Y signals at the output of the
chroma demodulator IC. The pre-set controls asso-
ciated with the One Touch Color System are a set of
color, brightness, and tint controls pre-set at the factory.

General Electric’s color portable television line offers

a variety of features in 10-, 13-, 17-, and 19-inch
(diagonal) models.

Various models employing this chassis feature a wide
control panel with side-by-side controls for VHF and
UHF channel selection and fine tuning. The AUTO
button, new Custom Picture Control and Push-On-Set-
and-Forget Volume control are side by side under the
channel-selector knobs. All of the other secondary con-
trols are contained in a drawer. The drawer operates
with an action like the “AUTO” button—push in to
close the drawer, and push in again to open the drawer.
The “Manual” COLOR, TINT, and BRIGHTNESS controls
plus the VERTICAL HOLD and AFC switch are at the front
of the drawer. To operate, grasp and turn each knob
with the thumb on top and the fingers underneath the
drawer. The AUTO pre-set COLOR, TINT, and BRIGHT-
NESS controls are located underneath the drawer.

The MB-"75 chassis is basically an MB chassis with
AUTO controls, accessible to the customer in the sec-
ondary control bin, and the new Custom Picture Con-
trol. These features allow viewers to set color, tint and
brightness to their own taste for the Auto operational
mode. The PICTURE control adjusts the contrast and
color levels simultaneously with one control.

The Model MB9200WH is a basic MB chassis with
a sophisticated electronic tuning control package, re-
mote control feature and digital channel readout.

The QB color television chassis are the next genera-
tion of the QA chassis. New features include increased
high voltage (to 29.5kv), an improved One Touch
Color circuit, defeatable Insta-Color circuit, a Custom
Picture Control and pre-set color, tint, and brightness
controls.

All-solid-state GE chassis have a one-year warranty
on parts and service.

The hybrid GE chassis have a 90-day labor warranty
and one-year parts warranty.

All of the GE color picture tubes carry a two-year
warranty.

MAGNAVOX

Magnavox’s 1975 all-solid-state color TV line con-
sists of 43 models featuring modular chassis and offers
screen sizes ranging from 13- to 25-inch (diagonal).

Models are: two 13-inch (diagonal) portables with
the new T985 chassis, one 15-inch (diagonal) portable
with the new T986 chassis, four 17-inch (diagonal)
portables with the carry-over T981 chassis, three 19-
inch (diagonal) portables with the carry-over T982
chassis, six 19-inch (diagonal) table models with the
new T987 chassis, twenty-two 25-inch (diagonal) with
the new T995 chassis, and five 25-inch (diagonal)
stereo theaters, which are equipped with the new T989
color TV chassis.

All of the 13-; 15-, 17-, and 19-inch models employ
negative-matrix, precision in-line picture tubes.

The new vertical, solid-state T-955 chassis, shown in
Fig. 5, includes: a MOSFET (field-effect transistor),
Video IF circuit, which reportedly provides increased
sensitivity for improved reception in fringe areas and a
Chroma Leveling Circuit, which is used to reduce or
eliminate surges of color that sometimes occur when
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scenes change. A new video circuit maintains the dark-
er portion of the picture at a constant level, and pre-
vents a “gray shift” during certain scenes. To protect
the TV set from power-line surges, a new voltage-regu-
lating transformer is used in the power supply.

There are 14 solid-state modules used in the T-955
chassis. The vertical-framed chassis, into which the
modules are plugged, tilts out completely clear of the
cabinet. Two tilt-out positions are possible: one at 45
degrees and a second at 20 degrees from the horizontal
position.

Almost all Magnavox color TV sets, including the
new 13- and 15-inch (diagonal) color TV portables,
are equipped with the Videomatic one-button color TV
tuning system. The Videomatic system provides auto-
matic fine tuning and automatic adjustment of color,
tint, contrast and brightness. The system also includes
an LDR (light dependent resistor), which automatically
varies the brightness to compensate for changing room
light.

Magnavox’s new all-electronic tuning system, called
STAR, can be activated either locally or remotely. The
push-button, remote-control unit used with the system
(Fig. 6), resembles an electronic calculator. It provides
direct access to all 82 VHF and UHF television chan-
nels, which are factory pre-programmed. After each
push-button selection, the channel number is displayed
in large, easy-to-read, six-inch digits on the picture
tube screen. After about three seconds, the channel
number fades out, but it can be instantly recalled and
redisplayed by touching the recall pushbutton on the
remote-control unit. In addition to the two-digit, ran-
dom-access, channel-selector and channel-recall push-
buttons, the remote-control unit also includes on/off
push buttons for “infinite” volume up or down and mute
functions.

All Magnavox color console, table and portable
model TV sets carry a two-year warranty on the color
picture tube and one-year warranty on labor and parts.

PANASONIC

Panasonic has introduced a new line of seven all-solid-
state portable models and three 25-inch (diagonal)
console models featuring the new Quintrix picture tube.

Two of the units, the Model CT-924 (Fig. 7) and
CT-934, are Quatrecolor sets with 100-percent solid-
state, modular chassis which produce a picture tube
second anode voltage of 28.5kv. Both of the models
are equipped with 19-inch (diagonal) picture tubes.

The remaining portables include two 19-inch (diag-
onal) units, Models CT-914 and CT-974; one 17-inch
set, Model CT-714, and two 13-inch receivers, Models
CT-324 and CT-314.

Panasonic’s three 25-inch Quatrecolor consoles—the
CT-2514, the CT-2524 and the CT-2534—feature a
negative guard-band black matrix picture tube (30kv)
and 100-percent solid-state, modular chassis.

The advanced Quintrix tube (Fig. 8) is designed
with a negative guard-band black matrix and an addi-
tional pre-focus lens for sharper picture detail under
higher brightness conditions. Conventional color pic-
ture tubes have four electrodes and two electron lenses.
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Fig. 7—Panasonic’s Quatrecolor TV receiver Model CT-924 is equipped
with a solid-state, medular chassis which produces a second anode
voltage of 28.5kv.
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Fig. 8—Cross section of Panasonic's Quintrix color picture tube, which
has an additional pre-focus lens, five electrodes and three electron
lenses.

Fig. 9—The Philco-Ford BOSS 300 color TV chassis is equipped with 13
plug-in modules and up to eight IC’s, depending on the version.

The Quintrix picture tube has five electrodes and three
electron lenses. An additional prefocus lens in the
Quintrix tube reportedly produces a finer, sharper elec-
tron beam. And because the condensed electron beam
hits each phosphor dot more accurately, picture
focus and resolution reportedly are improved.



Fig. 10—Philco-Ford Model C2507FPC color TV set‘is éﬁ:ipped wnth
the BOSS 300 TV chassis.

Fig. 11—Super Insta Matic tuning is employed in Quasar Electronic
Corporation’s Model WLS210LW color TV. An electronic system keeps
brightness, contrast and cofor intensity in balance and compensates
for changes in roum brightness.

PHILCO-FORD

Twenty-four of the 26 new models in Philco’s 1975
color TV line are 100-percent solid-state (seven more
than last year). Of these, 21 feature an updated ver-
sion of the BOSS chassis, which was introduced two
years ago.

Two models of the redesigned chassis are offered:
BOSS and a BOSS 300 (shown in Fig. 9). Both chassis
are equipped with 13 plug-in modules and up to eight
IC’s, and also are equipped with additional voltage-
protection and voltage-regulating devices.

Models in the new Philco-Ford color TV line are:
a new 13-inch (diagonal), all-solid-state portable fea-
turing an in-line, slot-mask picture tube; two carry-
over, 18-inch hybrids; two new 19-inch hybrids; and

five 19-inch and eighteen 25-inch (diagonal) sets, all
with 100-percent solid-state chassis.

Three of the 19-inch portables and four 25-inch
models have the improved BOSS chassis. (The Model
C2507FPC is shown in Fig. 10). The high-perform-
ance BOSS 300 is offered in the other fourteen 25-inch
sets, including a table model with optional legs or roll-
about base, 11 consoles and two home theater com-
binations.

All 25-inch sets have tilt-front controls, while two
of the 19’s and 11 of the 25’s have hideaway control
panel doors.

The 11 consoles with the BOSS 300 chassis feature
Philco’s exclusive Invis-A-Tenna, a dual-loop antenna
system built in under the cabinet top. A four-position
selector permits adjustment of the antenna for best re-
ception on any channel.

Another feature offered in two 19-inch portables
and fourteen 25-inch sets is Hands Off tuning, which
employs a network of automatic circuits to simplify
tuning.

The TV chassis used in most of the 1975 F Line
19- and 25-inch models is known as the vertical BOSS.
The various versions of the chassis are quite similar.
Differences primarily involve picture tube sizes, high-
voltage values and special features such as Philcomatic,
ACT, remote control, etc. The following BOSS chassis
make up the F-Line: 5CS51, 5CS52, 5CS61, 5CS62,
5CS63, 5CY82, and 5CY93.

The signal system of the vertical BOSS chassis is
electrically almost identical to the horizontal BOSS
chassis used in the “E” line. However, the mechanical
layout of the modules on the small-signal “mother”
board is entirely different. The power supply, vertical-
sweep and horizontal-sweep circuits also are different
than those used on the horizontal BOSS chassis.

Color TV consoles with 25-inch (diagonal) screen
sizes employing the new BOSS 300 chassis have a two-
years’ parts and labor (in-home) guarantee.

Other color TV’s employing the BOSS chassis carry
a one-year (in-home) guarantee on parts and labor.

All color picture tubes in the Philco-Ford 1975 line
carry a two-year exchange guarantee.

QUASAR ELECTRONICS CORPORATION

There are 34 models in the 1975 Quasar color TV
line, 21 of which are consoles and 13 of which are
portables. Twenty-seven of the 34 models are all-solid-
state, the remaining seven are hybrid models.

The line consists of twenty 25-inch (diagonal) con-
soles, one 23-inch (diagonal) console, eight 19-inch
(diagonal) portables, two 18-inch (diagonal) portables,
one 17-inch (diagonal) portable, one 14-inch (diag-
onal) portable and one 12-inch (diagonal) portable.

Two new all-solid-state chassis have been introduced
in the Quasar 1975 color TV line. They are the TS-
942, which is used in 25-inch (diagonal) console (Fig.
11) and table models, and the TS-941, which is used
in portable models. Both chassis, which are similar ex-
cept for the physical layout and power supplies, are
equipped with fewer modules than previous Quasar
chassis. Non-remote versions of the new chassis (Fig.
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Fig. 12—The number of modules in Quasar Electromics Corporation’s
new sclid-state, modular QS3®0 color TV chassis has been reduced
from eight to five.

chassis and an electronic digital channel indicator.

12) have only five modules; comparable previous chas-
sis have eight. Remote-controlled versions of the new
chassis are equipped with only six modules.

Console versions of the new TS-942 chassis are
equipped with a regulated power supply which uses a
Ferro Resonant power transformer and a full-wave
rectifier configuration.

Portable versions of the TS-941 chassis are equipped
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with a compact, transformerless, plug-in, regulated,
power-supply panel.

Other significant features of the TS-941 and TS-942
chassis are a new twist-lock power supply connector,
which eliminates the multiple wire connectors used in
previous chassis, and an additional integrated circuit
(a total of four, compared to three in previous com-
parable chassis).

The Insta-Matic color tuning system has been up-
dated to a more “total” system called Super Insta-
Matic, in which the picture is electronically controlled,
keeping brightness, contrast and color intensity in bal-
ance with changes in room brightness. A honeycomb
lens, similar to that used in a light meter, is placed ad-
jacent to the Insta-Matic button. Behind the lens is a
light dependent resistor (LDR).

All Quasar solid-state color TV units employ a
VIDEO PEAKING control, which permits the viewer to
select the preferred degree of picture sharpness.

Five of the color TV consoles are equipped with
Satellite remote-control tuning and Slumber Sentry,
an added electronic feature that turns-off the receiver
shortly after broadcast transmission ends. The all-solid-
state QS3000 chassis is used in consoles, table and
portable TV sets.

All Quasar table and console model color TV sets
in the 1975 line have a one-year (in-home) service
labor warranty. All Super Insta-Matic-equipped Quasar
portable color TV models also have a one-year (in-
home) service labor warranty.

In-home service labor for 90 days is provided for
19-inch (diagonal) receivers without Super Insta-Matic
color tuning. The Quasar portable color TV models
with 12-inch (diagonal) through 18-inch (diagonal)
screen sizes have a 90-day (carry-in) service labor
warranty. The two-year guarantee on color picture
tubes and one-year guarantee on other parts continues
on all Quasar color TV receivers.

RCA

RCA’s entire 1975 color TV line is equipped with
all-solid-state, modular XL100 series chassis.

(Two “‘special” series of 14-inch and 18-inch (di-
agonal) models equipped with carry-over CTCS51 and
CTC53 hybrid chassis were introduced by RCA
carlier this year, but production of these models was
terminated shortly after RCA announced that their
entire 1975 color TV line would be equipped with all-
solid-state chassis.)

Only four chassis are used in RCA’s new line, and
only one of these, the CTC72, is new. This chassis is
an update of the CTC62. The CTC72 is used in models
equipped with RCA’s precision in-line picture tube.
The remaining three chassis—CTC58, CTC68 and
CTC71—are carry-over XL100 chassis.

A total of 33 models are offered by RCA for 1975:
twenty-six are 25-inch (diagonal) consoles, one is a
25-inch (diagonal) table model, one is a 19-inch (di-
agonal) table model and the remaining five are 15- and
17-inch (diagonal) portables equipped with the new
CTC72 chassis and precision in-line picture tube,
which requires 30kv of second anode voltage.
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The most significant chassis design changes involve
the elimination of the instant-on feature from all chas-
sis and the introduction of an updated version of the
MAC002 chroma 1 module. The new module, desig-
nated MACO002B, replaces the MAC002A module
used previously in most XL.100 chassis. The “B” ver-
sion of the module uses an IC, closed-loop, voltage-
controlled oscillator in place of the IC, injection-locked
reference oscillator used in the “A” version. A new IC
in the “B” version also has eliminated the color-killer
and ACC adjustments.

The most significant new features introduced in the
1975 line are a Digital Channel Indicator (Fig. 13),
which is used in select 25-inch (diagonal) consoles
equipped with the CTC68 chassis, (Fig. 14) and a
new tuner design which employs a MOSFET transistor
in the mixer stage.

The Digital Channel Indicator consists of two, seven-
segment, gas-filled, indicator lamps, the segments of
which are activated by concentric, segmented switches
driven by the VHF and UHF tuner shafts. A pair of
neon lamps are used to indicate whether the digital in-
dication is a VHF channel or a UHF channel.

All models in RCA’s 1975 line are equipped with
tuners which use dual-gate MOSFET mixers. The low-
er inherent noise of the MOSFET, combined with the
ability of the MOSFET to accept stronger signals with-
out overload and resultant cross modulation, reportedly
provide improved receiver signal-to-noise ratio. The
ability of the MOSFET to handle higher input signal
levels without overload permits the application of RF
AGC to be delayed, thereby improving the tuner signal-
to-noise ratio during reception of moderately weak
signals.

The full XL100 line of color portable, table gpd con-
sole models represents a departure from past RCA
product lines in that a number of previous deluxe fea-
tures are now common to all models, including 100-
percent solid-state chassis, automatic fine tuning and
negative matrix picture tube.

All models using the CTC68 chassis have Automatic
Fine Tuning (AFT), a 25-inch (diagonal) picture
tube, and develop a high voltage of 31kv.

Complementing the CTC68 chassis and sharing most
of its all-solid-state circuits is the CTCS8 chassis. Two
versions of this carry-over chassis are continued in the
T-Line. Both of the chassis versions are electrically
identical except for changes in the section of the power
transformer circuit that supplies the picture tube fila-
ment. Television receivers using the CTCS58 chassis
feature AFT, a 70-position, detent UHF tuner, and a
25-inch (diagonal) picture tube.

The remote-control system in this year’s RCA color
TV sets is similar to that used in R-Line products. A
new mechanical hand unit, the KRT6B, operates in
conjunction with the carry-over CTP22 remote receiv-
er circuitry.

All RCA color TV sets carry a one-year parts and
labor warranty and a two-year warranty on the color
picture tube.

SONY

Sony’s color TV line for 1975 consists of 12 models,
available in 5-, 9-, 12-, 15-, 17-, and 19-inch (diag-
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Fig. 14—The RCA top-of-the-line CTC68 color TV chassis is used in
a variety of 25-inch (diagonal) console TV receivers.

Fig. 15—Sony’s Model KV-9200 9-inch (diagonal) Trinitron Color TV
weighs only 20 Ibs.

onal) screen sizes. Each unit is equipped with the
Trinitron picture tube. The Sony Model KV-9200 is
shown in Fig. 15.

Model types and screen sizes in the new line are:
one 5-inch (diagonal) portable, one 9-inch (diagonal)
portable, two 12-inch (diagonal) portables, three 15-
inch (diagonal) portables, three 17-inch (diagonal)
portables, and two 19-inch (diagonal) portables.

New models are the KV-9200, KV-1203, KV-1214,
KV-1711 and KV-1910.

Models carried over from last year are the KV-5000,
KV-1500, KV-1510, KV-1520R, KV-1722, KV-
1730R and the KV-1920.

All Trinitron models have one-button control for
automatic fine tuning, solid-state circuitry and ear-
phones. Four of the models—the KV-1711, KV-1722,
KV-1910 and KV-1920—have Sony’s new 114-degree
Trinitron picture tube. This wider-angle, smaller-neck



Fig. 16—GTE Sylvania's GT Matic It E10 chassis is equipped with a new LC color system and a new IC auto contrast and brightness system.

I

Fig. 17—Sylvania's Model 4433K color TV recelver features a 20-
channel, electronic, pushbutton UHF/VHF Touch-Tune system and em-
ploys the E11-3,4 color TV chassis.

picture tube eliminates about five-inches from the depth
of the cabinet.

SYLVANIA

Fifty-three of the sixty-three new GTE Sylvania col-
or TV sets have chassis that are 100 percent solid-state.

There are 44 GT-Matic 11 color TV sets in the new
line; these are available in 25-, 21- and 19-inch (diag-
onal) screen sizes.

Five models—a 19-inch, a 17-inch, a 15-inch and
two 13-inch (diagonal) sets—have GT Matic Tuning
features but do not include the GT-Matic 11 circuits.

Also included in the Sylvania 1975 color line are
seven 25-inch (diagonal) units with 90-percent solid-
state chassis, and three TV receivers, a 17-inch and
two 19-inch (diagonal) models, with 95-percent solid-
state chassis. These chassis are designated the Gibral-
tar 90 and the Gibraltar 95. The chassis feature plug-

in transistors, a high-voltage multiplier, three-stage IF
and integrated-circuit audio system.

A 19-inch, a 17-inch and two 13-inch (diagonal)
sets with solid-state chassis but without the GT Matic
Tuning features were also introduced.

The GT-Matic Il chassis provides features not in-
cluded in the simplified tuning system pioneered in origi-
nal GT-Matic sets introduced last year. The GT-Matic
TV sets have the customer pre-set controls, which include
the INTENSITY, TINT, CONTRAST and BRIGHTNESS,
locked in a hidden tuning panel on the top rear of the
cabinet. The viewer is required only to turn on the set
and select a channel. The GT-Matic Il receivers con-
tain new IC’s to make possible the addition of a new
automatic color system and a new automatic contrast
and brightness system.

In most of the GT-Matic II chassis (shown in Fig.
16) updating takes place on the chroma module, which
is equipped with three additional IC’s. The GT-Matic 11
series include the E09, E10 and E11 chassis. Addition-
al circuit changes appear in the E11 chassis. This top-
of-the-line chassis has a new voltage regulating trans-
former power supply (C.T.V.) and 30kv of second
anode voltage.

Sylvania also has introduced a new color picture
tube, Dark-Lite 50, which has a negative guard-band
black matrix mask and a dark faceplate, which ab-
sorbs room light.

Also included in the new line is a 15-inch (diagonal)
portable, the first 15-inch set manufactured by the
company. It features a Chroma-Line (in-line) picture
tube without the dark faceplate.

The portable color TV sets employing all solid-state
chassis are designated the GT-110 or GT-101 and are
specifically designed for use with Sylvania Chroma-
Line (in-line) picture tube. The special “‘swing down”
chassis construction makes all components easy to
reach.

The 100-percent solid-state GT 300 chassis is used
with the deluxe 25-inch (diagonal) console line of TV
sets. This chassis features 30kv of regulated high-volt-
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age, four stages of Video IF, and modules designed for
easier servicing,

Eighteen of the 25-inch (diagonal) GT-Matic 11
models feature a 20-channel, electronic UHF/VHF
pushbutton Touch-Tune system. A typical model is
shown in Fig. 17. Ten of these models have electronic
remote controls and Dark-Lite 50 picture tube.

Fifteen other GT-Matic 1l (diagonal) models are
equipped with a 12-channel VHF and 70-channel UHF
detent tuning system.

Sylvania color TV sets carry a one-year full parts
and labor warranty and two-year warranty on the pic-
ture tube.

ZENITH

Zenith’s 1975 line of color television sets features 52
basic models, with five different screen sizes.

Every set in the new line except one is equipped
with a 100-percent solid-state chassis and featares
Zenith’s Power Sentry system of magnetic voltage regu-
lation for the power supply.

The color TV line consist of one 16-inch (diagonal)
portable, four 17-inch (diagonal) portables, six 19-inch

2

Fig. 18—Zenith’s Model F4084P is a new 19-inch (diagonal) “decorator
compact” console equipped with the Titan 300V chassis.

Fig. 19—Zenith’s solid-state electronic tuning system and associated
YHF/UHF slide-type channel selector.
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(diagonal) table models, six 19-inch (diagonal) con-
soles, one 23-inch (diagonal) table model, six 23-inch
(diagonal) consoles, two 25-inch (diagonal) table
models, twenty-three 25-inch (diagonal) consoles, and
three 25-inch (diagonal) console combinations.

The Chromacolor 1l Models include the Chromacol-
or picture tube, a solid-state Titan vertical chassis, the
design of which is now the same for 17-, 19-, 23-, and
25-inch diagonal sets, including the protective Power
Sentry system of voltage regulation. Chromatic one-
button tuning is also featured throughout the line.

Electronic tuning is used in 23 sets, one of which is
shown in Fig. 18 Six non-remote sets now are equip-
ped with this tuning system. The remaining seventeen
are equipped with Zenith’s Space Command remote
TV tuning system. This tuning system employs varactor
diodes and can be programmed to receive up to 14
VHF and UHF television channels, in any sequence or
mix of VHF and UHF.

Although the same basic tuning system is used in all
electronically tuned Zenith television receivers, there
are some variations between electronic tuning systems
of those which are remotely operated with the Space
Command hand control and those which are non-remote.

In both versions of the electronic tuning system, lo-
cated behind a panel on the front of the receiver, are 14
different positions, or slots, positioned vertically. To the
right and directly on line with each of these positions
is a slide-rule dial scale with coarse channel number
identification. In the Space Command versions, further
right and also on the same level is a thumb-wheel for
programming and fine tuning each of the 14 positions.
In non-remote medels, there is a slider switch on a
vertical track between the channel positions and the.
slide-rule dial scale. (Fig. 19) Channel selection is ac-
complished by moving the slide switch to the position
of the desired preprogrammed channel. The program-
ming and fine-tuning control is located behind the
selector knob.

The VHF and UHF tuners of the electronic tuning
system are controlled by two solid-state “nerve centers”
mounted on separate panels located behind the front
of the tuner panel.

The new non-remote electronic tuning system is
standard equipment in four of Zenith’s 25-inch (diag-
onal) table model sets, and one 17-inch (diagonal)
portable set. The Space Command remote-controlled
version of the electronic tuning system is standard
equipment in twelve Zenith 25-inch (diagonal) models,
four 19-inch (diagonal) models and one 17-inch (di-
agonal) model.

A 75-ohm antenna connector is offered in 26 dif-
ferent sets, permitting convenient connection of these
receivers to a master antenna television (MATV) sys-
tem or a community antenna television (CATV) sys-
tem.

All 51 all-solid-state receivers in the line are cov-
ered by Zenith’s Consumer Protection Plan, which pro-
vides a one-year warranty on parts and labor and a
two-year warranty on the picture tube. Warranties on
the 19-, 23- and 25-inch (diagonal) solid-state sets
are covered on an in-home basis. The 16-inch (diag-
onal) hybrid portable and 17-inch (diagonal) all-solid-
state models must be taken to a Zenith servicing dealer
or a Zenith distributor-approved service center.
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MODERN SERVICING
TECHNIQUES

Troubleshooting
Solid-State TV
Power Supplies

by B. B. Dee

Procedures for isolating defects
and tips about selecting replacement
components

LOW-VOLTAGE POWER SUPPLIES
Fuses

B Before the use of semiconductors in TV power sup-
plies, fuses were relatively simple devices. In most cases,
selection of a replacement fuse was easy because the
only factors you had to consider were voltage and cur-
rent ratings. Today, however, selection of the proper
fuse replacement involves another factor: time.

Because semiconductors are damaged by current
overloads quicker than tubes, both the amount of exces-
sive current and its duration must be taken into con-
sideration when a protective device, such as a fuse, is
being sclected. For these reasons, many manufacturers
have begun stating the ratings of fuses for protection

Degaussing colls

oC
OUTPUT

o_

Fig. 1—Simplified circuit diagram of a color TV [low-voltage power
supply and degaussing circuit showing applications of varistor (VR1)
and thermistor (VR2).
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of semiconductor-equipped circuitry in I?T (current
squared multiplied by time). Modern semiconductor
ratings stipulate the levels of repetitive and nonrepeti-
tive current pulses the device can withstand without
damage. These ratings usually specify how many am-
peres of current can be safely handled by the device,
and for how many microseconds. (Shorts and overloads
are considered nonrepetitive current pulses.)

When selecting replacement fuses for protection of
semiconductor circuits, be sure you select one which
has the correct I°T rating, or one which satisfies the re-
quirements for both current rating and overload reac-
tion time.

Circuit Breakers

The relatively inexpensive thermal-type circuit break-
er used in TV receivers has a limited number of “trips”
before the end of its useful life is reached. If a customer
tells you he has been resetting the circuit breaker to
keep the set operating, replace the circuit breaker. It is
advisable to tap the reset button lightly to see if the cir-
cuit breaker is intermittent—many are after hours of
use and repeated trips, and those that have open-con-
struction design can develop dirty contacts.

Varistors and Thermistors

Varistors and thermistors are nonlinear resistors; that
is, the value of their resistance is changed either by the
amount of voltage across it, as is the case of varistors,
or by the amount of current through it, as is the case
of thermistors.

The degaussing circuits of most older designs of color
TV receivers use both of these devices, as shown in
Figure 1. Today’s color TV receivers use only one,
usually in series with the degaussing coil, which itself is
connected across the AC source.

Operation of the circuit in Figure 1 is as follows:
When the set is switched on, the resistance of VR1, the
varistor, drops quickly. The resistance of VR2, the ther-
mistor, increases in a few cycles. With VR2 in series
with the coil, and VRI1 in shunt, the combined effect
allows a large current to flow through the coil for a brief
interval, and then the current drops to a negligible
value. Because the entire circuit is ahead of the recti-
fiers, the current flowing through the coil is AC, which
demagnetizes the picture tube and its surrounding area.

Because the degaussing coil is mounted between the
picture tube and its metal shield, the insulation is often
damaged, causing a short to the grounded metal mag-
netic shield. This, in turn, shorts the power transformer
through one or more of the rectifiers and nonlinear re-
sistors. The remedy consists of removing the metal
shield, locating the hole in the coil insulation, taping it,
then replacing the shield and any rectifiers and/or non-
linear resistors which might have been damaged by the
overload. Overloaded resistors will have a burned,
cracked and/or crumbling appearance. An ohmmeter
check will be required to determine if any of the recti-
fiers have been damaged.

After making these repairs and before applying AC
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to the receiver, use an ohmmeter to test for any shorts
in the power supply—an electrolytic might have been
damaged by the AC current.

(Caution: Operating some receivers with the degauss-
ing coil disconnected can damage the varistor and/or
thermistor.)

Rectifiers

Replace defective silicon rectifiers with the new 3-
amp, 1000P1IV types. These types are relatively inex-
pensive, and the “excessive” rating will provide longer
life and less callbacks.

Electrolytic Capacitors

These capacitors can build up a high internal im-
pedance. Although a particular capacitor might pass
“quickie” ohmmeter tests for reverse leakage and ability
to charge, it no longer is an effective filter if it has high
internal impedance. Usually, however, a capacitor with
this defect will cause the visual symptoms of hum bars
and/or marginal sync, although it might cause a sync
problem without causing any other visual symptoms.

The best method of checking electrolytic capacitors in
TV power supplies is to measure the supply voltage(s)
and/or test for ripple with a scope. If the voltages are
wrong, all branch circuits will have varying degrees of
incorrect voltages. The first capacitor in a power supply
will usually show five or less volts on the RMS scale of
your meter when set on “OUTPUT,” or on “AC” with
a blocking capacitor in the input. Each following filter
section should show less ripple. Even vertical output de-
coupling capacitors should show only a volt or less
ripple; higher readings indicate a defective bypass ca-
pacitor. Before assuming a capacitor is defective, always
check the ground connection—a large number have bad
solder connections.

HIGH-VOLTAGE REGULATORS

Shunt Type

The principal function of the high-voltage regulator
circuit in a color TV receiver is to keep the picture tube
2nd anode voltage at a constant level.

Until recently, most color TV receivers have been
equipped with vacuum tube shunt-type regulator cir-
cuits. This type of circuit provides regulation by main-
taining a relatively constant load, or current drain, on
the high-voltage rectifier circuit. If picture tube beam
current increases, the regulator tube, which effectively
is in shunt, or in parallel, with the beam current of the
picture tube, draws less current. If the picture tube
beam current decreases, the regulator tube draws more
current.
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Because these shunt-type regulator circuits are rela-
tively simple, the usual defects consist of regulator tube
failure, changes in the high-value resistors in the regu-
lator tube grid circuit or capacitor failures. If the HIGH
VOLTAGE adjustment produces no change, one or more
of the above defects are likely. If the voltage remains
high, the regulator tube is probably defective. If the
voltage is low, and removal of the anode connector on
the picture tube produces no change, the problem is in-
sufficient high voltage, not a defective regulator. If the
voltage increases, the problem is in the high-voltage
regulator circuit or tube. If the high voltage can be
adjusted but not brought into range when the BRIGHT-
NESsS control is turned down, the regulator is probably
at fault—but first make sure the picture tube is not de-
fective. This can be determined by removing the picture
tube anode connector (put it into a hole cut in a thick
rubber ball, to prevent arcing). If the problem still
exists, the picture tube can be ruled out as the source.
A gassy picture tube can cause weird problems. Usually
a gassy picture tube can be spotted by removing the
socket from the picture tube while the TV set is in
operation. If a high voltage is obtained as the picture
tube socket is being removed, the picture tube is a can-
didate for a gas check.

Solid-State Types

No where is the proliferation of circuit design more
obvious than in the high-voltage regulation systems of
all-solid-state color television receivers. A description
of all of the various systems in use probably would fill
a small book. For the sake of brevity, we shall concen-
trate on the two general types of regulation systems
which are used most often.

Onc of these systems “senses” the high voltage
through a tap in the high-voltage circuitry, and then
changes the control grid operating point of the horizon-
tal-output amplifier, which drives the high-voltage trans-
former. This high-voltage regulator can be checked by

rotating the BRIGHTNESS control while monitoring the

point where the output of the sensing/regulating circuit
section is connected to the horizontal amplifier.

Sets which are equipped with the other general type
of regulating system seemingly have no apparent regu-
lation for load changes at all, with only a low-voltage
regulator to guard against AC power-line changes. In
these designs, the high-voltage transformer is of the
saturating type, clipping on the voltage peaks, thus
maintaining constant output so long as the frequency
remains constant. Fortunately, in normal use, the hori-
zontal frequency is closely maintained, but if the fre-
quency departs from normal, changes in high voltage
might be encountered. Adjustment is made by setting
the low-voltage regulator which feeds the horizontal-
output stage.

Such low-voltage regulators were formerly made of
discrete devices such as zeners, transistors, etc., but now
they are integrated circuits with built-in overload pro-
tection. They require a good bypass capacitor across
both input and output, to prevent oscillation. A variety
of trouble symptoms can be caused by oscillation, in-
cluding inadequate regulation, incorrect DC output



voltage, excessive ripple, or appearance of the oscilla-
tion frequency in the output voltage. Any or all of these
might occur. If oscillation is encountered with an IC
regulator, check the bypass capacitors; they have to be
placed close to the IC and securely grounded.

IC voltage regulators are usually of the series type
because this type seemingly is more efficient, but dis-
crete regulators may be either the series or shunt type.
In cither case, although it may be possible to vary the
output voltage of a defective regulator with the VOLTAGE
ADJUSTMENT control, the output voltage still might not
be well regulated against changes in line voltages or
load. A shorted series regulator permits the output volt-
age to increase towards the input voltage level, while a
shorted shunt regulator causes a marked reduction in
output voltage. An open series regulator causes a large
drop in output, while an open shunt regulator causes the
voltage to increase beyond acceptable limits.

Although voltage regulators are not familiar to some
TV technicians, they are quite common in industrial
equipment, and can be serviced in the same manner as
any feedback-type circuit. The only additional com-
ponent used is a zener diode, or other source of con-
stant reference voltage, which can be readily checked
with a meter, except in the case of ICs. All ICs are con-
sidered throw-away devices.

The biggest problem associated with the testing of
regulators is the possibility of damaging the various
loads if the output voltage increases. The best approach
is to disconnect these loads and substitute resistors as a
dummy load which can be varied to produce the current
normally drawn by the loads. Then, if the regulator cir-
cuit itself is operating normally, the output will remain
constant. For series regulators, this test is contingent
upon the input voltage being several volts higher than
the desired output. If the input approaches the output
required, the device will not regulate.

A point often overlooked is the fact that high ripple
fed into the input of the regulator can cause problems
because the lowest instantaneous “vatley” of the. ripple
might be too low for the regulator to function properly.
Therefore, it is necessary to check both input voltage
and ripple.

HIGH-VOLTAGE TRIPLERS

Many recent designs of all-solid-state color TV re-
ceivers are equipped with a horizontal-output trans-
former which develops a much smaller flyback pulse
than that developed in tube-type and earlier solid-state
receivers. This smaller pulse is rectified and stepped up
to the required 25-26 Kv by a voltage-tripler rectifier
assembly, which also has a tap at the first rectifier in the
tripler, to provide about 8 Kv DC for focus voltage. A
typical tripler circuit is shown in Figure 2. The input to
these rectifiers is only 8.5 Kv, so if you intend to de-
termine if the rectifier is good by checking input versus
output be prepared to measure a smaller input pulse
than that found in other types of high-voltage systems.

Because these tripler assemblies are poited, they are
nonrepairable, so it is advisable to locate a source of
supply, since there are no alternates to the installation
of a similar assembly. ®
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Square-Wave Testing
of Audio Amplifiers

By Jack Hobbs

Composition of square waves and how they can be

used to pinpoint sources of nonlinearity

B In this article, we are not con-
cerned with sine- and square-wave
testing as it might be employed by
audio-amplifier design engineers
during “bread-boarding” develop-
ment or as it might be used at the
end of an assembly line as an OEM
(original equipment manufacturer)
quality-control tool. Although the
basics are similar, most technicians
are interested only in sine- and
square-wave testing from the main-
tenance and troubleshooting view-
points.

This article covers basic square-
wave testing techniques, leaving

sine waves and Lissajous patterns

Fig. 1—Composition of a square wave. A) Perfect square wave superimposed over some of tne
sine waves of which it is composed. B) Perfect square wave superimposed over the “composite”
square wave which is férmed by the algebraic addition of a fundamental sine wave and the
3rd and 5th harmonics of the fundamental.

for future discussion.

Although the principles discussed
in this article are focused on com-
mercial-type monophonic stereo
amplifiers, they also are applicable
for checking stereo amplifiers. For
stereo testing, a dual-trace scope or
a suitable “flip-flop” employed
with a single-trace scope can be
used.

The Nature of Square Waves

A square wave is composed of a
fundamental sine (sinusoidal) wave
plus an “infinite” number of odd
harmonics of the fundamental—all
of which are in phase. As Fig. 1A

SINE/SQUARE-WAVE

OR FUNCTION SopE
GENERATOR AMPLIFIER
BEING CHECKED
° )2
@ =8 O D O ol
L4 B 1 " i
o b b, ; © ©® g B
= A
N\
VERTICAL
~— INPUT
= DUMMY
= LOAD

Fig. 2—Equipment setup for square-wave testing of an audio-amplifier.
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and 1B show, the fundamental and
in-phase third and fifth harmonics
can be synthesized (algebraically
added) into an approximate square
wave. A reasonably good square
wave is composed of the fundamen-
tal and about five in-phase, odd
harmonics.

Because of their previously de-
scribed composition, square waves
can be used to detect nonlinearities
which cause distortion in audio
amplifiers. Such distortion is caused
mostly by defective circuits, out-of-
tolerance components or by com-
plete failure of one or more com-
ponents. Depending on test instru-
ment quality, using square waves
we can detect relatively small
amounts of amplifier distortion and
measure the amplifier’s frequency
response.

Generator Minimum
Specifications

Although the sine/square-wave
or function generator we need for
our purposes does not have to meet
laboratory standards, there are cer-
tain minimum requirements:

(1) The frequency range should
be easily variable from about 20 Hz
to 100 kHz or more and have a fre-
quency-stability and dial-calibra-
tion accuracy of around *2 or *3
percent from 20 Hz to 20 kHz

(2) Total harmonic distortion
(THD) over the same 20 Hz to
20 kHz spectrum should be 0.1 per-
cent if you service top-grade hi-fi
amplifiers; if not, 1 percent THD
will suffice

(3) Amplitude variation of the
output voltage should be stabilized
within =1 dB over the frequency
range from 20 Hz to 100 kHz

(4) Square-wave tilt should be
no more than Q.5 percent

(5) Output amplitude should be
variable from about one millivolt or
less to 8 or 10 volts

(6) Rise time should be 0.5
microsecs or faster

(7) Output impedance should be
around 600 ohms.

With a sine/square-wave or func-
tion generator having the aforemen-
tioned specs, plus a good TVOM
and scope—preferably sensitive
down to DC—we can check out any
audio amplifier. The amplifier might
be one from a leased audio installa-
tion which is due its annual preven-
tive-maintenance check, or it might



be one which has developed a trou-
ble symptom, such as distortion.

Straight Forward Audio
Troubleshooting

Suppose we deliver a spare 20w
amplifier to a customer and pick up
an old 20w tube-type unit which
has a pair of 6V6Gs in the push-
pull output and is used mostly for
general PA and paging work by a
private club. The complaint is ¢“low
volume on mike” and “bad distor-
tion.”

We remove it from its case,
check all tubes and replace one
6V6G. Then we connect it for test-
ing as shown in Fig. 2. (Note: The
SPDT switch in Fig. 2 is a conven-
ience item for periodically quick-
checking the function generator out-
put.)

Right away we run into a prob-
lem. Our particular function gener-
ator is an old one, and we can’t
lower the output to 1mv, which is
all we require to drive this high-
gain unit through its low-level pre-
amp input and driver stages. But we
quickly solve this problem as shown
in Fig. 3. With the 1000:1 voltage
divider across the generator output
and the TVOM connected to points
1 and 2, we set up the generator
to produce a sine-wave output at
1 kHz, and then adjust the output
level control until the meter reads
1v AC. We use a sine wave instead
of square wave at this time because
it is easier to measure accurately.
(If we could measure down to Imv
on our TVOM, then we could check
across the 100-ohm resistor instead
of across the complete divider.)

Next, we connect a 16-ohm, 40w

SINE/SQUARE-WAVE
OR FUNCTION
GENERATOR

©)
°D°

ODOOD

TO AMPLIFIER
INPUT

= 2

dummy load across the 16-ohm
output taps of the amplifier and set
the BASS and TREBLE controls' to
the “flat” position. We then con-
nect the TVOM across the dummy
load resistor and turn up the am-
plifier VOLUME control to maxi-
mum . . . Let’s see, E=PR, 20 X
16=320, =17.889v. Leaving the
amplifier VOLUME control turned all
the way to the maximum volume po-
sition, we flick the meter to the
10v AC scale. The meter indicates
that there is only about 7v AC
across the dummy load. And there
is nothing resembling a sine wave
on the scope, just a slightly curved
horizontal line.

We now look under the chassis,
and find a charred resistor and
shorted coupling capacitor. We
change the resistor and capacitor and
start again. We again move the am-
plifier VOLUME control toward max-
imum volume. At maximum vol-

ume, the meter indicates 17.8v.
B - 17.82 3168
=R =16 - 16 = 19.8W.

Good enough. The sine wave on the
scope is reasonably good but ex-

hibits a little clipping at this level of
output. We reduce the amplifier out-
put slightly. The sine wave is okay
now. Switch generator to SQUARE
20 Hz. Recheck, readjust generator
output and amplifier voltage across
dummy load. The scope wave
form we obtain (Fig. 4B) indicates
that the low-frequency response
(LFR) is reduced, We switch to
100 Hz. A square wave like that in
Fig. 4C is produced. We switch to
400 Hz. Normal square wave. (After
switching to each higher frequency,
we check the generator and ampli-
fier outputs with the TVOM.)
Switch to 2 kHz. A square wave
about like that in Fig. 4D is
preduced on the scope. The round-
ing off of the leading edge to about
haifway into the square wave indi-
cates that the response falls off
around the 5th harmonic of 2 kHz—
or from about 10 kHz upward. We
switch to 20 kHz. A square wave
like that in Fig. 4E is produced on
the scope, indicating that the high-
frequency response (HFR) is re-

duced.
We now check the specs in the
continued on page 59

Fig. 4—Various normal and abnormal square and sine waves. A) Normal square wave. B) Re-
duced low-frequency response near fundamentai frequency of square wave. C) Reduced low-
frequency response plus leading phase shift. D) Reduced high-frequency response. E) Extreme
reduction of high frequencies plus lagging low-frequency phase shift. F) Extreme reduction of
low-frequencies plus leading low-frequency phase shift. G) Symmetrical clipping of sine wave
caused by push-pull amplifier operating near overload. H) High-frequency attenuation plus low-
frequency phase shift near test frequency. 1) Excessive low-frequency gain plus high-frequency
attenuation.

Fig. 3—If the output of your sine/square wave
generator cannot be reduced to the level re-
quired for testing or if the output level con-
trol is not calibrated, you can use a 1000:1 or
some other ratio of voltage divider as shown
here to obtain the desired level. 1 volt across
points 1 and 2 produces 1mv across the 100-
ohm resistor.
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any three books on the facing
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Trial Membership in Electronics Book
Club?

Here are quality hardbound vol-
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you increase your know-how, earning
power, and enjoyment of electronics.

These handsome, hardbound books
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Limited Time Offer!
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limited number of books for new Mem-
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Manual
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Calculators
List Price $7.95; Club Price $4.95
Mobile Radio Handbook
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and allﬁnment and a host of other

vital subjects, mcludlng how to mod-

ernize older systems usin (‘f the newest

equipment available. 256 pps.

List Price $12.95 @ Order No. 298

FET Applications Handbook

This revised 2nd edi-
tion contains 8
wealth of data on
the FET and its var-
ious ap llcatlons in
practical circuit de-
signs, mntenﬂl pre-
pared by some of the
most capable engi-
neers in the fleld.
Early Chapters delve
into  current-voltage
relationships, apf)ll-
cation  areas,
and AC ampllflerel voltage controlled
uttenuators. and limiter and choppe!
circuits. Additional Chapters deal
with linear applications, e lPpcr and
switching circuits, mtcmatc clrcuxts
and photo-FETS. Also K illa-
tors descrlblm; vunous t)pes und %lse

G

sential deslzn dat.a includes stanmg
conditions, power output, !requencs
stability, and efficiency, 32

280 illus., 26 Chapters. llardbound

List Price $14.95 @ Order No. 240

Electronic Circuit Design
Handbeok
New Fourth Edition
A brand-uew, en-

UEcTngy, larged edition of the
Crheyy ever popular circuit
“‘.&h deslgnerg 'co0k-

0ok.”’ now rontain-
ing cver 600 proven
circuits, for all types
of functions, selected
from thousaunds on
the bagis of eriginal-
ity and practical ap-
plication. Naw you
can have, a! _your
fingertips, this carefully planned ref-
erence source of tried and tested cir-
cuits. Selected on the basis of their
usefulness, this detailed compilation
of prsctu:sl design dasta is the an-
swer to the n for an orumzed
gathering of proved circuits .
basic and advanced designs that c.n
easily serve as stepping stones to
almost any kind of cireuit you mxght
want to build. 16 Dpa.. 19 b
tions, over 600 8% x l"
List Price $17.95 Ovder No. T-101

Kwik-Fix Tm TV Service Manual

KW 8 By Forest Belt, all
nﬁ,&fﬁ;’,‘x the data you need
to speed color-'l'V
diagnosis and g
to, t.he pomt w
it’s “Turn

check tlt out. nnd

the 30 sections con-
ta a circuit de-

scription, typical
schematics, al
analysis, voltage

charts, and waveforms—condensed
into easy-to-use, steg by-step trou-
bleshooting charts that will help
solve almost any TV trouble in
double-quick time. With typical pho-
tos and scope traces, this manual
will lead you %’lckly from mp-
tom to repair ormal and abnor-
mal wavefarms, taken from repre-
sentative TV  receivers, Empo int
problems that might otherw

)t[)ui guessing. 384 pps, hun 8
o us.

List Price $8.95 ® Order No. 611

Dictionary of Electronics

. You'll find this huge
DICTIUNARY OF volume extremely
ELECTRONICS useful whatever
connection you have
with electronics. This
dictionary of elec-
tronics defines most
all of the electronic
terms you will run
ACross In your every-
day reading . . . from
pha particles
through zoom lens
defines the
terms_you need and u';e most often.
including those found in radio, TV,
communications, radar, electronic in’
strumentation, bmadcasung, indus-
trial electronics, etc. It provides full,
complete and easlly-understnndable
explanations of thousands of specific
electronics terms (such as transistors,
acoustic feedback, alpha particles,
beat oscillator, final anode, electro-
static lens, nonlinear resistance, etc. ) .
pps., 487 illustrations. Hard-
bound.

List Price $8.95 @ Order No. 300

Practical Test Instruments
You can build

An arsenal of high-
ly useful, economi-
cal, easy-to-build test

Ccon Buikt equipment  designed
g by thc peaple who

Proctical Test

mstruments You

use \eryday
Selected far  their

general usefulness
to the electronic and
servicing professions,

these projects are

capable of  being

bu it and put to

in a single eve-

ning, and they mnke optimum use
of inexpensive components. Project
areas huve been divided into these
discrete _Sections: semiconductor
testing devices; measuring volts,
ohms, and rf watts; dip meters and
wavemeters; and useful test and
measurement circuits, Wherever

your techuical interest lies, you'll
find ideal projects tailor-made to
your own requu‘ements 204 pps.,
157 illus. Hardbound.

List Price $7.95 ® Order No. 669

Understanding & Using the
Oscilloscope

Using a scope iz as
easy as A-B-C, and
this dnwn-to-emh
text shows how it's
done, This excellent
guidebook is designed
especially for tech-
nicians  who'd ke
to  became more
familiar with the
g ]
o esf uipmen
ever devistg. and
for the beginner who
wants to get started in servicing
the right way. A handbook in every
sense of the word, it's packed with
detailed info on scopes of every
tyl with  special emphasis on
id-state circuits. Describes basic
functions, scope circuits, ac vs dc
inputs, differentiated and integrated
es and waveforms. 272 pps., 170
illus. Hardbound.

List Price $7.95 @ Order No. 664

Zenith Color TV
Service Manual —~ Vol. 3
Jam- packed with

5= mor information
ZENITH ) 5 oer "Spors,
; color TV manual

)
20; 20CC50 a : 4
25¢C265, 80, and 55; 25DC66; in

released. Contains complete align-
ment and service instructions, new-
circuit descriptions, schematics, and
comlgmlete test-point waveform photos

15  full- uze schematics!

180 pps., includ age Sche-
matic-foldout Sechtlfon {eutherette

cover.
List Price $7.95 @ Order No. 668

Major Appliance Repair Guide

== Everything you need

& to know to fix any

¥ major electrical ap-
pliance is contained

mm this comprehen-

R sive, up-to-date vol-
4 ume. The authors ex-

ustrate t)mcul situa-
¢ tions with _detail
hotos and drawings.
umerous trouble-
shooting charts help
you pinpoint the cause of virtually
un) problem in a matter of minutes.
rnu‘ procedures are included for
dishwashers, clothes washers, dryers
water heaters, garbage disposers, and
ranges, —using = typical models and
case-history data drawn from actual
experience. In every case, the mate-
rial is based on practical, down-to-
earth reasoning and techniques. 288
pps.. over 260 illus. Hardbound.

List Price $8.95 @ Order No. 555

Industrial Electronics:
Principles & Practice
A comprehensive text

roviding an in-
INDUSTRIAL g pth treatment of
ELEC S odern industrial
PRINCIPLES col:iu'ol 5 processltx;‘g
nd moni ormng meth-
PRACTICES ods, including many
of the latest iimova-
b tions brought about

by advances_in solid-
ate electronics
technology. You'll
learn about the
methods and  devic-
es used to automatically inspect,
sort, and count, and about digital
techniques  that
“tell’’ machines how to perform
repetitive operations. Also covered
are electronic heating, welding and
machining dervices, plus ultrasonic

cleaning, liquid processing, and
laser l{:plicxmous 416 pps., 380
illus. Hardbound

List Price $8.95 @ Order Neo. 583

Auto Stereo Service &

Installation
™S > An indispensable
Auto Stereo onestop source of in-
service dpwtatation [0 (includin how
w10 get rid of inter-
ference) for all
types of aufo stereo
equipment . . . plus
detalled inatallation

FM

tridge  units, and
cassette players. In-
cludes 48 oompl(;tae

schematics  of

major manufacturers. Contains one
of the most lucid descriptions
of magnetic-tape theory ever pub-
lished. The text on installation is
very thorough and detailed—even to
showing how make a hole in car-
peting; generul maintenance covers
the mechanical aspects—dial cord
und lamp rgplncement replac-
ing controls, emagnetizing, tape
a? icing, etc. 232 pps., 245 illus,
Hardbound.

List Price $8.95 ® Order Ne. 694

Commercial FCC License
Handbook

A new and unigue
study guide and refer-
ence manual, combin- |
ing theory and appli-
cations with up-to-
date questions and
answers for 1st, 2nd,

class radiotele’
phone license exams
plus  broadcast and
radar  endorsements.
Everything  you nee
to know is included.
complete detailed an-
swers to %estlons on any subject
you may be_ asked when you take
your exam. Numerous practical ex-
amples are used to desc the vari-
ous principles you need to under
stand the exam questions. In each
case, the author painstakingly ex-
plains the answers to questions on
all subjects. Prepares you for any
exam. 432 pps, 150 illustrations.
Hardbound.

List Price $8.95 @ Order No. 582

Pictorial Guide to CB
Installation & Repair

A step-by-ste ap-
proach to setting up
a two-way radio in
the home or car—
the simple techni-
ques  outlined  are
equally A phcablg

ham systems. Com-
plete guide to e
| proper installation,
checkout, and main-
tenance of all types

of modern transceiv-
ers aud_antennas, both mobile and
fixed. Covers reducing TV _interfer-
ence, minimizing posslble lightning
damage, setting up a telephone-to-
radio interconnection, and antenna
setup and site selection. Shows, in
pictures and text, how to optlmlze
the coaxial line, tune the antenna,
reduce cable length to increase an-
tenna gain, etc. 256 pps. Hardbound.

List Price $7.95 @ Order No. 683

Handbook of Semiconductor

Circuits
Contains 124 exam-
ples of  standard

transistor circuits,

complete with opera-
tional data for am-
lifiers, oscillators.
ogic _and switching

plies, and varig
nonlinear circuits,
The broad range of
circuits included were
selected on the basis

of application antd
practicality, A design philosophy
section is included with each group
of circuits, thereby providing a basts
for understanding circuits other than
those selected as examples. This is
a collection of practical circuits
which have iide application. Each
circuit description includes data con-
cernmz any llnl(lll(‘ desum or opera-
tional data. Hundreds of llllmntlom
and diagrams. 448 pps., 6" 9”
Hardbound.

List Price $8.95 @ Order No. G-30

Acoustic Techniques
for Home & Studio

Complete coversge of
a neglected subject!
Two related areas

audio and acoustics

well as the profes-
sional broadcast and
recording studio
technician, If you
can andle simple
algebra and read a
gru h Xoull be at ease with this
esign treatment for assuring
mn‘(unum fldelity—not at the loud-
speaker, but at the ear, where good
sound really means something. Wlth
({)e'r appllcatlm\ of the techniques
and tests outlined, you can deter-
mine what your room acoustics
lack and what to do to improve
hem——at minimum cost, 224 pps.,
168 illus. Hardbound.

List Price $7.95 @ Order No. 346

Ten-Minute Test Techniques
for PC Servicing

o ter  This new Art Mur-
Techwmver e golid  “’classic’ is
€ Sorvicing fractlul eas; -to-fol-
PC board repair
guide with scores of
shortcuts for the be-
ginner or pro. Youll
learn  how é)ﬂnt
circuit  boar
made and how com-
ponents are mount-

niques for damaged
boards; soldering and
desoldering; plus the tools and
chemicals needed. Reveals unique
tricks used by the pros to remove
and replace components without
damaging fragile printed boards.
The author delves into ‘‘flow chart’’
servicing and shows how these trou-
bleshooting_roadmaps can cut servic-
ing time. 216 pg 114 illus., 18-
g: e Schematic Section for Admiral

0 and Philco 2CY91. Hardbound.
List Price $7.95 @ Order No. 698
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Interpreting

MATV Amplifier
SpeCS By James E. Kluge

Which specs are important to the
technician or dealer, and what they
really reveal about performance

B Manufacturers of
MATYV amplifiers publish
specifications for two
principal reasons: 1) They
permit the manufacturer
to concisely describe the
amplifiers performance
and capabilities, and 2)
they provide the techni-
cian or dealer with a
means to compare and
finally select an amplifier
that will fulfill certain in-
stallation requirements.

Understanding amplifier
specifications, then, be-
comes the key to choos-
ing the right amplifier for
the right job. Poor choices
result in lost profits, cost-
ly call-backs, fewer refer-
rals and ultimately, if con-
tinued, a general loss of
business.

Amplifier specs fall in-
to two general categories:
1) physical and 2) elec-
trical. Physical specs are
the simplest to under-
stand, and include such
things as overall dimen-
sions, weight, finish, color,

connectors,  accessories,
provisions for mounting,
and material of the case
or cabinet.

Electrical specs are
equally important, more
complex, more easily con-
fused and, consequently,
more difficult to under-
stand. Typical of such
specs are input/output,
gain, VSWR, noise figure
and effect of gain control.

Input/Output (Fig. 1)

Input and output levels
are probably the most im-
portant and yet the most
confusing and least un-
derstood specs. This sub-
ject is an article in itself
and will be treated in de-
tail separately. For now,
it is sufficient to say that
amplifiers have a limited
output-voltage level. Ex-
cecding this level causes
amplifier overload, which
deteriorates an otherwise
good picture.

The maximym allow-
able input level is com-

AMP MAX MATV AMP MAX
INPUT ——— AMP —— OUTPUT
(+20dBmv) (25db GAIN) (+45dBmv)

PUT — GAIN

MAXIMUM ALLOWABLE INPUT = MAXIMUM OUT-

Fig. 1—The three MATV amplifier specs illustrated here—input level

gain and output level—are interdependent. Increasing or decreasing the
input level and/or gain of the amplifier changes the output. The maxi-

mum allowable input level can be computed by subtracting the maxi-
mum amplifier gain from the maximum output level. Input levels in ex-

cess of the computed allowable input will cause distortion and cross-
modulation, which, in turn, degrade picture quality.
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puted by subtracting the
maximum amplifier gain
from the maximum out-
put level (Fig. 1).

The gain of the ampli-
fier is either fixed or vari-
able. If variable, the max-
imum allowable input is
increased by the amount
that the gain is decreased,
provided that the gain
control attenuates the sig-
nal ghead of any amplifier
stages. If it does not, then
the input amplifier might
overload before the out-
put does. Although most
amplifiers attenuate the
signal before it is applied
to the input-amplifier
stage, don’t depend on it.
Always verify whether or
not it does.

One more point about
gain; Gain controls offer
a convenience, by allow-
ing you to adjust levels
more precisely. However,
every dB of gain designed
into an amplifier costs
dollars—don’t waste it by
buying an amplifier with
more gain than you need
and then throwing the
money away by attenu-
ating the gain excessively.
If you do, the chances
are good that you could
have bought a less costly
amplifier in the first place;
one that has the right
amount of gain to fit your
requirements. Some am-
plifiers combine high gain
and high output capabil-
ity. If high output is what
you need and gain you
don’t, you may have to

accept the high gain and
pad it down, regardless of
whether or not it seems
wasteful.

VSWR (Fig. 2)

Voltage-standing-wave-
ratio (VSWR), or just
standing-wave ratio
(SWR), is a figure of
merit to indicate, in this
case, how well (or how
poorly) the input/output
impedances of the amplifi-
er have been matched to
the cable or system im-
pedance, which usually is
75 ohms. Actually, VSWR
is the ratio of the maxi-
mum to mimimum ampli-
tudes of the voltage wave
(Fig. 2) and is therefore
always equal to or greater
than one. Unity VSWR
(1:1) is ideal, but is sel-
dom realized in practice.

Unmatched impedances
waste power and produce
reflections that cause
ghosts, smears and ‘halo”
effects in the TV picture.
Just as standing waves
can appear on an unter-
minated coaxial cable, so
can standing waves ap-
pear if amplifier input and
output impedances do not
terminate in (match) the
characteristic impedance
(75 ohms) of the cable
connected to them.

Amplifier VSWR is at
best a compromise. Other
tradeoffs, such as noise
figure, gain and frequency
The author is a technical

editor for the Winegard
Company.

-——

STANDING WAVES

VSWR = MAXIMUM AMPLITUDE = 2

’ J\[\ i f\J \\//'r\v I

MINIMUM AMPLITUDE 1 = 201

Fig. 2—The voltage standing wave ratio (VSWR) indicates how well im-
pedances in a system are matched. The closer the VSWR is to the ideal
ratio of 1:1, the better the impedances are matched and the less are
the chances for ghosts, smears and “halo” in the TV picture.




Now make almost all
your replacements with

only 7medium-priced
Colorama As.

——

)|

That's the kind of socket coverage you can
count on fromthis popular new “middle line” of
RCA replacement color picture tubes. With
just seven Colorama A types, you can cover
almost all of the replacement market with
“Grade A” performance at a price your
customers can afford.

Every tube in the RCA Colorama A line is
totally remanufactured. That's why they all
can carry RCA’s 18-month inboarded warranty
plus the option for an additional 12 months.
Each has a completely new gun and a com- -
pletely new screen made of the latest all-new
rare-earth phosphors. In addition, every
envelope is made of advanced x-ray glass.

The RCA Colorama A line includes three
Matrix types: CA-21VAKP22, CA-23VALP22
and CA-25VABP22. These advanced RCA
Matrix tubes are as much as 100 percent
brighter than any equivalent non-Matrix
picture tube in RCA history.

So why not give your customers the “Grade
A’ choice. Choose Colorama A at your RCA
Distributor today.

Remember, RCA is the world-wide leader
in picture tubes, with over 65 million produced

to date.

“c" = -

RCA/Electronic Components/Harrison, N.J. 07029
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response, frequently vie
for equal or greater im-
portance during the course
of designing an amplifier.
VSWR is not adjustable
after the design is fixed
and is not always uniform
in the frequency band
over which the amplifier
is designed to operate. It
generally is optimized
over the total bandwidth
and specified as average-
input VSWR. Backmatch,
the match seen by the
cable looking back into
the amplifier output jack,
although important, car-
ries less weight than in-
put match. Consequently,
it is not always specified.
Typical VSWR specs for
good amplifiers will vary
from 1.2:1 to 2.0:1.

Return Loss (Fig. 3)

Some manufacturers
prefer to spec the match
of their amplifiers in
terms of return loss (RL)
instead of VSWR. Return
loss expresses the ratio of
incident energy (total) to
reflected energy (loss),
and is usually expressed
in decibels (dB’s). Typi-
cal values fall between 10
and 16 dB. The more
dB’s the better the match
and the smaller the return
loss. A perfect match has
infinite return loss. VSWR
and return loss give the
same qualitative informa-
tion, if you’re familiar
with the numbers.

Sometimes the specifi-
cations will list “match”
and spec the amplifier in
both VSWR and return
loss. However, the return
loss spec is more useful
when expressing small
VSWR’s between 1.22:1
and 1.02:1. Stated in
terms of return loss, this
is roughly 20 and 40 dB,
respectively. A 1:1 (per-
fect) VSWR equals an in-
finite return loss.

Return loss is a more
common and useful ex-
pression in CATV line

amplifiers. Because these
amplifiers are cascaded
approximately every 0.5
mile over several miles of
cable, the VSWR must be
kept very small simply be-
cause the VSWR accumu-
lates rapidly to reach a
value that causes picture
deterioration.

Noise Figure (Fig. 4)

The noise figure (NF)
of an amplifier tells the
prospective customer
something about how
much noise the amplifier
contributes in the process
of amplifying the signal.
In fact, it specifies, in
decibels, the difference
between the signal-to-
noise ratio (S/N) at the
amplifier output and that
at the input. The signal-
to-noise ratio becomes
worse as the signal passes
through the amplifier
stages, and the noise fig-
ure is a measure of how
much worse. For exam-
ple, if the S/N is 45 dB at
the input terminals of an
amplifier that has a NF of
5 dB, the output S/N will
be reduced to 40 dB
(Fig. 4).

An ideal, noiseless am-
plifier would amplify the
input signal and the noise
at the input equally, with-
out adding any noise of
its own. In practice, how-
ever, amplifiers do add
noise to that which is al-
ready being amplified
along with the signal; this
increases the amount of
noise at the output. Con-
sequently, the ratio of
output signal to output
noise (S/N) is reduced.
This effect is especially
important in applications
in which many line ampli-
fiers are cascaded. In
such an application, each
of the line amplifiers
should have low noise
figure, to preserve the
over-all signal-to-noise
ratio of the system.

Frequently, higher
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noise figures are specified
for UHF than for VHF
(or high-band and low-
band VHF). This gener-
ally means that the two
bands pass through sepa-
rate amplifiers or that one
band (usually higher fre-
quencies) required addi-
tional amplifier stages.
The higher the frequency,
the more difficult it is to
achieve low-noise gain;
this is the reason for the
higher NF for higher fre-
quencies.

Bandpass

Bandpass specs define
the range of frequencies
an amplifier is designed to
amplify. These frequen-
cies are usually included
within a band that is spec-
ified by either the upper-

and-lower frequency lim-
its, the TV channels or
the reception bands. For
example, the bandpass of
a VHF, broad-band, TV-
distribution amplifier
might be specified in one
of the following ways:
VHF-TV channels, chan-
nels 2 to 13, 54 to 88
MHz and 174 to 216
MHz, or VHF low band
and VHF high band. An-
other amplifier might be
described as “an 82-chan-
nel amplifier which covers
the VHF low band (54-
88 MHz), VHF high band
(174-216 MHz) and the
UHF band (470-890
MHZ).” Such amplifiers
may or may not include
the FM band (88-108
MHz). Some may include
the FM band but provide

OUTPUT (BACK)

RETURN LOSS =

REFLECTED INPUT MATCH
VOLTAGE MATCH
—
SOURCEESSm===m= === AMPLIFIER {:—‘_‘:_—:D—Low
—
INCIDENT
75 OHM COAX  YOLTAGE SIGNAL

INCIDENT VOLTAGE _
REFLECTED VOLTAGE

Fig. 3—Return loss is the ratio of incident energy to reflected energy
and usually is expressed in dB's. The better the impedances in an
MATV system are matched, the smaller the return loss is {and the

larger the dB's).

INPUT

FROM S/N = 45 dB

SOURCE

AMPLIFIER
N.F. =5 dB

QUTPUT

=4
S/N 0dB T0

LOAD

INPUT S/N - N.F. = OUTPUT S/N

Fig. 4—The noise figure (N.F) of an amplifier is an indication (in
dB’s) of how much internally generated noise the amplifier adds to the
signal during the amplification process. It is computed as shown here.
The signal-to-noise ratio (S/N) is an indication of the relative levels of
signal and noise, and usually also is expressed in dB's. For example, a
S/N of 45 dB effectively means that the noise is 45 dB below the

signal level.
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Fig. 5—A coaxial cable attenuates higher frequencies more than lower
ones. To compensate for this, the MATV amplifier gain should gradually
increase in proportion to the frequency, as shown here.




a fixed or switchable FM
trap for attenuating the
FM band if it interferes
with normal TV recep-
tion.

Some distribution am-
plifiers also are designed
to accommodate the
CATV bands. For ex-
ample, the new Winegard
Model DA-825B distri-
bution amplifier has a
VHF bandpass of 54 to
280 MHz which includes,
in addition to the VHF
low band (Ch. 2-6), FM
and VHF high band (Ch.
7-13), the CATV mid-
band channels A thru I
(120-174 MHz) and the
CATV superband chan-
nels J thru S (216-276
MHz). To prevent FM
from becoming a prob-
lem, the FM band is at-

tenuated by 18 dB. The
UHF bandpass (470 to
810 MHz) includes chan-
nels 14 thru 69. UHF
channels 70 thru 83, allo-
cated for translator use
only, are not included.

In many catalog sheets
of amplifier specifications
you will find addition-
al specifications which
haven’t yet been men-
tioned. They all are im-
portant and usually neces-
sary, but they generally
don’t attract the attention
that

input/output, gain
and VSWR do.
Response
Response is one of

those specs. It defines how
uniform the gain is over
the bandpass of the am-
plifier. In some cases, the

Frequency Response
Operating Temperature
*For 0.5% Crossmodulation

Example of MATV Amp Specs

Listed here are the specs for Winegard Model DA-825B Broad-
band Distribution Amplifier. VHF and UHF sections amplify each
band separately after first separating and then later recombin-
ing signals. The VHF section, covering 54 to 280 MHz, includes
CATV mid band and super band.

SPEC VHF UHF
Bandpass: 54-280 MHz  470-810 MHz
Maximum OQutput* +46 dBmV +45 dBmV
(per channel) (7 channels) (5 channels)
Gain 26 dB 23 dB
Maximum Input +20 dBmV +22 dBmV
(per channel)

Input/Output Impedance 75 ohms

Input VSWR (Average) 1.7:1 1.6:1
Input Return Loss (Avg.) 11.7 dB 12.8 dB
Noise Figure 3.6 dB 6.0 dB
FM Trap —18 dB N/A

+0.25 MHz per 6 MHz Channel
—30° to 130° F.

specification may refer
only to the response over
any 6-MHz channel. Typi-
cal specs are *1.0 dB
over the bandpass or
+0.25 dB per 6-MHz
channel. Because you can
watch only one channel
at a time, the per-channel
response will affect picture
quality to a larger extent
than response over the
entire bandpass, which
must be equalized for tilt
anyway.

Gain Control

Another minor spec is
gain-control. It specifies
the range (typically 10-15
dB) available to the tech-
nician if he wishes to ad-
just the gain of the ampli-
fier. The adjustment may
be continuously variable
or simply a switch. Some
amplifiers which are
equipped with separate
VHF and UHF amplifiers
have separate gain con-
trols for VHF and UHF.

Tilt or Slope, Control

(Fig. 5)
Coaxial cable attenu-
ates higher frequencies

more than lower frequen-
cies. This produces a fre-
quency-response curve that
slopes downward toward
the high-frequency end.
Consequently, to maintain
a reasonably flat system
response, the amplifier
gain must have an equal
and opposite slope (Fig.
5). Slope must be incor-
porated into the gain-fre-
quency characteristics of
the amplifiers. When it is,
it is called tilt compensa-
tion or slope adjustment,
and if it is variable, the
amplifier will have a tilt
or slope control.

An amplifier for which
a slope- or tilt-compen-
sating control spec is giv-
en has built-in compensa-
tion. It is designed to at-
tenuate the lower-frequen-
cy signals more than the
higher frequencies. The
amount of attenuation

will depend on the length
and type of coaxial cable
with which it will have to
function.

Slope controls, being
continuously variable, per-
mit selection of the exact
amount of amplifier slope
required to compensate
for cable-induced tilt. The
amount of tilt compensa-
tion required depends on
the type and length of
coaxial cable employed in
the system. Fixed tilt
compensation may also be
built in. If not, fixed tilt
compensators, like Wine-
gard’s TC series, may be
inserted ahead of an am-
plifier, to provide addi-
tional tilt compensation.

It has been common
practice in the MATV
(and CATV) industry to
use the terms “tilt” and
“slope” loosely and inter-
changeably. Understand-
ably, this can cause con-
siderable confusion on the
part of those trying to in-
terpret and compare am-
plifier specs.

The National Cable
Television Association
(NCTA) has attempted
to define more closely the
distinction between these
two terms in hopes of re-
ducing the confusion which
has existed.

Tilt, as the NCTA de-
fines it, refers to the ac-
tual signal levels, as mea-
sured, from channel to
channel.

Slope, on the other
hand, refers to the ampli-
fier gain from channel to
channel.

K cable attenuation can
be considered negative
gain, then line amplifiers
can be designed to have
positive slope equal in
magnitude and opposite
to the negative slope of
the cable or other passive
components.

Tilt controls and tilt
compensation referred to
in amplifier specifications
affect the slope of the am-
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plifier by a specified
amount. The tilt to be
compensated for would
be determined from read-
ings taken with a signal-
level meter, more com-
monly (but incorrectly)
called a field-strength me-
ter.

Operating Temperature

The operating tempera-
ture spec simply says that
the other specs are valid
within a specific tempera-
ture range. Depending on
where the unit is installed
and how well ventilated
the area is, it probably
will never be subjected to
the extremes of the oper-
ating temperature spec.

A good operating tem-
perature range is —30
degrees F. to 130 degrees
F. In most TV-reception
areas of the U.S., outdoor
temperatures rarely ex-

ceed these limits except
perhaps at the time of the
day when minimum and
temperatures

maximum

are reached. In other
words, such temperature
limits, if ever reached,
would not be maintained
for more than an hour or
so and possibly would
occur only a day or two
out of a year.

If the amplifier should
ever experience such tem-
perature extremes in ex-
cess of the limits, the am-
plifier would not stop
working, but would mere-
ly realize a slight degrada-
tion in performance. In
most cases, the effect
would not even be no-
ticed by viewers.

Power Requirements

Power requirements are
relatively standard for the
United States. Standard
line voltage (118v) and
line frequency (60Hz)
cause about as much con-
cern as they would if you
were buying a kitchen re-
frigerator. The power con-
sumption of most ampli-
fiers is minimal (1 to 10

IF YOU MISSED IT LAST ISSUE, GET IT NOW.

If you missed the Data Technology Model 21 insert from
the last issue, or if it was ripped out before you got the
magazine, just circle the reader service number below,

and we'll rush you a copy.

The Model 21: It's worth reading about. A handheld
portable digital multimeter that measures AC volts,
and DC volts, ohms and capacitance. It's the only
handheld DMM that measures capacitance.

[&] data technology corporation
2700 South Fairview Rd., Santa Ana, California 92704 - Phone (714) 546.7160
. . . for more details circle 106 on Reader Service Card
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watts). It is seldom im-
portant to know the ener-
gy consumed unless you
are required to specify
electrical requirements to
an electrical contractor
who must supply your
power needs. Chances
are, you’ll need more
electrical power for your
installation tools (saw,
drill, etc.) than the MATV
equipment requires.

Impedance

The impedance spec of
most commercial MATV
equipment is 75 ohms, in
and out. The principal
reason for using 75 ohms
is that the system com-
ponents are interconnected
via 75-ohm coaxial cable.
Coaxial cable minimizes
noise and interference
pickup as well as simpli-
fying installation with re-
gard to cable routing and
equipment placement. Im-
pedances of 300 ohms
usually are encountered
only in consumer-type
MATYV preducts.

The VSWR or return-
loss spec tells us how well
the amplifier is matched
to the 75-ohm (or 300-
ohm) impedance. With-
out specifying the imped-
ance, the match specifica-
tion would have little, if
any, meaning.

Line-Amplifier Power

quently receive their oper-
ating power from the dis-
tribution amplifier via the
coaxial-cable conductors.
The line-amplifier-power
spec helps the technician
determine how many and
what type of line ampli-
fiers on the trunk or feed-
er lines can be powered
from the distribution am-
plifier via the cable con-
ductors. Voltage, current
and polarity are generally
given. (For example:
-12v, 50 mA.)

Don’t Mix Brands

The preceding covers
all of the MATV ampli-
fier specs with which
yowll wusually be con-
cerned. However, if you’re
going to mix MATV
components from differ-
ent manufacturers (a
practice not generally
recommended), you will
have to be particularly
concerned about the volt-
age and current required
to power line-amplifiers,
plus input/output imped-
ances, connector types
and mounting provisions.
You can avoid a lot of
trouble by sticking with
one manufacturer when
you install a system. There
are enough variations and
subtle design differences
among various manufac-
turers’ equipment to pos-
sibly compromise system

Line amplifiers fre- performance. ®
SPECIFICATIONS
for
MATV AMPLIFIERS
PHYSICAL ELECTRICAL
s ) I
DIMENSIONS MATERIAL OuTPUT VSWR
WEIGHT FINISH INPUT NOISE FIGURE
MOUNTING COLOR GAIN RETURN LOSS
CONNECTORS FUSE BANDPASS  TEMPERATURE
ACCESSORIES  PILOT LIGHT RESPONSE POWER
LINE CORD GAIN CONTROL IMPEDANCE
TILT LINE POWER
SLOPE
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. .. for more details circle 104 on Reader Service Card

SEPTEMBER 1974, ELECTRONIC TECHNICIAN/DEALER | 43



TEST INSTRUMENT REPORT
ST e VS TS T TR ——

P P 2

»
|

For additional information about this test instrument,
circle 900 on the Reader Service Card.

Hewlett-Packard Model

1220A Dual-Channel, Triggered-

Sweep Scope .. enipps

B Versatility, accuracy and ease of
operation obviously were three prin-
cipal objectives the Hewlett-Pack-
ard engineers had in mind when they
designed the all-solid-state Model
1220A  dual-channel, triggered-
sweep scope. And, in my opinion,
they have achieved all three objec-
tives to a degree that should please

=
<
G av. [*3
W o @

Fig. 1—Close-up view of the most frequently
used operating controls of the Model 1220
scope.
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most consumer electronic techni-
cians who are skilled enough to take
advantage of the many features of
this scope, and who believe that
$695 is a reasonable price to pay
for them.

SIGNIFICANT FEATURES
The accuracy and versatility of

Fig. 2—Close-up view of rear panel of Model
1220.



the Model 1220A is evident from
the features and characteristics out-
lined in the accompanying list of
specifications. Many of the following
features, which make the scope easy
to operate, are not so evident from
the specifications list, and conse-
quently, are elaborated on here:

Logical grouping of color-coded
controls and inputs—As revealed by
Fig. 1, the operating controls and
BNC-type inputs of the Model
1220A are arranged in a manner
which makes it easier for the tech-
nician to learn and remember the
panel positions and functions of
each. For example, the BNC-type
input and controls which relate to
the triggering function are arranged
vertically along the right side of the
CRT and, in addition, the trigger-
related controls are colored green,
for quick “eye-dentification.” Con-
trols and inputs which are used less
frequently are on the back of the in-
strument, as shown in Fig. 2.

Easy-to-operate controls—Most
of the front-panel operating controls
are either latching-type pushbuttons
or concentric knobs with clearly
marked position indexes. All of the
operating controls are large enough
and are spaced far enough apart to
be easily manipulated even by those
technicians who, like me, are *all
thumbs.”

BEAM FINDER—When pressed
in, a nonlatching pushbutton labeled
BEAMFINDER, on the front panel bot-
tom beneath the CRT screen, re-
duces the gain of the vertical and
horizontal amplifiers and resets the
sweep to the automatic-triggered
mode so that the trace is brought
back within the viewing area of the
CRT screen, regardless of how mis-

adjusted the operating controls are.
Then, while continuing to press in
the BEAM FINDER button, the tech-
nician can readjust the controls.in
whatever manner is required to pro-
duce a viewable trace when the
BEAM FINDER button is released.

Horizontal trace even in absence
of trigger signal—The trigger system
of the Model 1220A is designed so
that anytime it does not receive a
trigger signal within 500ms of the
last trigger input it reverts to an
automatic, nonsynchronized system
which continues to trigger the hori-
zontal sweep ramp generator. Con-
sequently, a horizontal trace is pro-
duced even when no input is applied
to the trigger system.

‘OPERATING CONTROLS AND
RELATED FUNCTIONS

The operating controls are identi-
fied numerically in Fig. 3. The con-
trols are described in the following
paragraphs in the numerical se-
quence in which they are identified
in Fig. 3.

1) LiINe—Applies
scope.

2) INTENSITY—Adjusts the bright-
ness of the trace.

3) rocus—Adjusts the sharpness
of the trace.

4) BEAM FINDER—DBrings beam or
trace into viewing area of CRT.
When pressed, this pushbutton re-
duces amplifier gain to a level at
which the trace cannot be deflected
off-screen. By watching the viewing
area as you press this button, you
will be able to tell which other
beam-positioning controls must be
adjusted to bring the trace back on-
screen.

5) HORIZONTAL POSITION—Adjusts

power to the

the movement of the trace from
side to side in the viewing area.
When the EXPANDER (horizontal
vernier gain control) is being used,
this control makes it possible for you
to view either end of the expanded
trace or any point between.

6) HORIZONTAL TIME/DIV.—With
the EXPANDER in the calibrated po-
sition (fully counterclockwise), the
markings on this dial indicate the
amount of time it takes for a spot
on the CRT to travel one horizontal
division. This time ranges from 0.1-
microsec to 0.5sec. The setting of
this control determines the type of
dual-trace display (alternate or
chop). For sweep rates of .1 to 50
microsec/div., the dual traces are
produced by switching the vertical
channel from one vertical input to
the other during alternate horizontal
sweeps of the trace. For sweep rates
of 1 msec/div. to .Ssec/div., the
dual trace is produced by switching
the vertical channel from one verti-
cal input to the other every 5 micro-
seconds.

7) ExPANDER—In effect, the Ex-
PANDER is a horizontal gain vernier.
Clockwise rotation allows a selected
portion of the trace to be “stretched”
up to 10 times its normal size. This
has many applications when a par-
ticular point on a waveform is of in-
terest. (With the EXPANDER out of
the detent (cal} position, sweep
speeds do not relate directly to the
TIME/DIV control markings.)

8) TRIGGER LEVEL—This control
makes it passible to start the sweep
at any desired point on the displayed
waveform.

9) PROBE ADJ.—An internally gen-
erated square wave is available at
this “touch point,” for adjusting the
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Fig. 3—Front view of Model 1220 with operating controis and inputs
identified numerically. See text for function of each control.

Fig. 4—Rear view of Model 1220 with controls and connections identi-
fied numerically. See text for function of each.
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frequency compensation of a low-
capacitance probe so that it is com-
patible with the input of the scope.
10) iINT—This  pushbutton s
pressed to select an internally gen-
erated sync signal to trigger the
sweep. Pressing this pushbutton re-
leases EXT (11) and LINE (12).
11) ExT—When pressed, this push-
button allows the scope to trigger
on an cxternal sync signal applied to
EXT TRIGGER INPUT (17).
(Pressing this pushbutton releases
INT 10 and LINE 12.)

12) LINE—Pressing this pushbutton
allows the sweep circuit to trigger
on the line power supply frequency.
(The known power source frequen-
cy may be used as a handy reference
for investigating line interference
problems.)

13) Tv/NOoRM—In the NORM po-
sition (released), this pushbutton
disables the TV Sync Separator cir-
cuit, and the instrument operates in
the normal mode. When pressed in
(TV pesition), the TV Sync Separa-
tor is enabled and the oscilloscope
triggers on the frame (100 microsec
or slower) or line (50 microsec or
faster) sync of a video signal ap-
plied to the EXT TRIGGER IN-
PUT (17) or to a CHANNEL A
(23) or CHANNEL B (29) IN-
PUT.

14) —/+—When this pushbutton
is released, the oscilloscope will trig-
ger on the positive-going edge of the
applied signal. When pressed in, the
negative-going edge will trigger the
horizontal sweep.

15) x-Y/swp (SWEEP)—When set
to the SWP position (releascd), the
oscilloscope operates in the normal
mode. When set to the X-Y position,
the oscilloscope deflects horizontally
by an amount proportional to the
amplitude of the signal applied to
the EXT TRIGGER INPUT con-
nector (17).

16) 1:10/1:1—EXT TRIGGER
or X-DEFL signals (17) are at-
tenuated by a factor of 10 when this
pushbutton is in the pressed-in po-
sition. When the pushbutton is re-
leased to the out position, there is no
attenuation of the signal applicd to
input connector (17).

18) CHANNEL A POSITION—Posi-

tions trace vertically. Clockwise ro-
tation moves the trace up, and
counter-clockwise rotation moves
the trace down.

19) CHANNEL A VOLTS/DIV—Volt-
ages on the dial of this switch show
exactly what input voltage is re-
quired to deflect the beam vertically
one division on the graticule when
the vernier control (20) is in the
calibrated position (full counter-
clockwise). For example, if you ap-
ply a 200mv signal to CHANNEL A
INPUT (23) and the voLTS/DIV
switch is set to 100mv, the beam
will be deflected vertically two di-
visions.

20) CHANNEL A GAIN VERNIER—
This control gives continuous varia-
tion within the calibrated settings on
the CHANNEL A VOLTS/DIV
control (19), and is useful for mak-
ing voltage comparisons.

21) CHANNEL A GND—When this
pushbutton is pressed in, CHAN-
NEL A amplifier is grounded and
any signal applied to CHANNEL A IN-
PUT (23) is disconnected. In addi-
tion, automatic trace is automatical-
ly applied to the CRT. This push-
button is helpful in establishing a
zero-volt level during DC measure-
ments.

22) (CHANNEL A) Ac/pc—Deter-
mines whether the input signal is
connccted to the preamplifier capaci-
tively (AC) or directly (DC). When
the signal is directly coupled (DC),
the instrument has a bandwidth re-
sponse from DC to 15 MHz; when
capacitively coupled (AC), the
bandwidth response is from 2 Hz to
15 MHz.

24) CHANNEL B POSITION—Per-
forms the same function as (18).
25) (CHANNEL B) VOLTS/DIV—
Serves the same purpose as (19).
26) CHANNEL B GAIN VERNIER—
Operates in a manner identical to
(20).

27) (CHANNEL B) GND—Identical
to (21).

28) (CHANNEL B) Ac/pc—Identi-
cal in function to (22).

30) VERTICAL DISPLAY—When two
input signals are applied (one to
Channel A, one to Channel B), these
pushbuttons dctermine which chan-
nel will be displayed on the CRT.
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When VERTICAL DISPLAY A is pressed
in, the Channel A input signal is dis-
played; Channel B input is displayed
when B is pressed in. When both
pushbuttons are pressed in, both ver-
tical input signals are displayed at
the same time. VERTICAL POSITION
controls, (18) & (29), position the
displays, one above the other, to al-
low comparison of the two signals.
Under these conditions, the signal at
Channel A is internally selected as
the sweep trigger. This allows you to
compare the characteristics of the
two signals.

FRONT PANEL INPUTS

17) EXT TRIGGER OR X INPUT—The
input signal applied to this BNC-
type connection may be used to trig-
ger the sweep (EXT button (11)
pushed in) or it can be used to de-
flect the trace along the horizontal
axis of the screen, for X-Y display
(x-Y/swp button (15) pushed in).
23) CHANNEL A INPUT—Signals ap-
plied to this BNC-type connector
are routed through the Channel A
VOLTS/DIV controls, (19) and (20),
to the vertical amplifier when VER-
TICAL DISPLAY A (30) is pushed in.
29) CHANNEL B INPUT—Signals ap-
plied to this BNC-type connector are
routed through Channel B voLts/
DIV controls, (25) and (26), to the
vertical amplifier when VERTICAL
DISPLAY B (30) is pushed in.

REAR PANEL CONTROLS AND
INPUTS

These controls and input connec-
tions are identified numerically in
Fig. 4 and perform the following
functions:

31) LINE SELECTOR SWITCHES-—
These two switches, which together
provide four possible combinations
of settings, set up the power trans-
former to operate from one of four
line voltages—100VAC, 120VAC,
220VAC or 240VAC.

32) POWER PLUG RECEPTACLE—
This threc-prong receptacle, through
which line voltage is applied to the
scope, provides grounding of the
scope chassis, for safe operation.
33) FUSE HOLDER—Accepts stan-
dard fuses to provide instrument
protection in case of current over-



load. A 0.5-Amp slow-blow fuse
must be used when operating from a
100v/120v power source. A 0.25-
Amp fuse is used when operating
from a 220v/240v power source.

34) z—A banana jack that permits
intensity modulation (Z-axis) volt-

ages to be applied. A +5V signal
applied to the Z input will blank a
trace of any intensity. This feature is
helpful in determining signal fre-
quencies. Maximum input at this
jack is 7 volts RMS.

35) GROUND CONNECTION—A con-

venient oscilloscope chassis ground
point.

36) 12v—This telephone-type jack
provides 12VAC for operating the
graticule illuminator of the optional
Hewlett-Packard Model 10373
Camera Adapter. &

SPECIFICATIONS

Hewlett-Packard Model 1220A Oscilloscope

VERTICAL AMPLIFIER
Modes of Operation:

Single Trace—(Channel A or B)

Dual Trace—Channels A and B (automatic selection of
either alternate mode of dual trace, for sweep speeds
from 1 msec/div. to .5 sec/div., or chopped mode of
dual trace, for sweep speeds from .1 microsec/div. to
.5 msec/div.

Bandwidth (either one or both channels):
DC coupled—DC to 15MHz
AC coupled—2Hz to 15MHz
Sensitivity: 2 mv/div. to 10v/div., in 12 ranges in 1, 2, 5
sequence
Accuracy:

+ 3 percent on 10mv/div. to 10v/div. ranges with ver-
nier in calibrated position

* 5 percent on 2mv/div. and 5mv/div. ranges

Input Impedance: 1 megohm shunted by approximately
30pf

Types of Input Coupling: AC, DC and Grounded.
(Grounded coupling disconnects input signal and grounds
amplifier input.)

Maximum Input: 400 v (DC + peak AC)

TIME BASE (Horizontal Sweep)

Type. Triggered, either from internal or external sources.
(Horizontal trace automatically displayed when triggering
signal not applied.)

Sweep Ranges: .1 microsec/div. to .5 sec/div. in 21 ranges
in 1, 2, 5 sequence

Sweep Accuracy: + 4 percent with EXPANDER (horizontal
vernier) in calibrated position

Magnification: EXPANDER (horizontal vernier) control
magnifies sweep a minimum of 10X. (Usable maximum
sweep speed is approximately 20 nsec.)

TRIGGERING (For Time Base)
Types:

Internal—Approximately 2Hz to 15MHz response with
trigger input signals producing 1 division or more of
vertical deflection

External—Approximately 2Hz to 15MHz response with
input signals of .1vp-p or more amplitude

Line—Internally generated line frequency (60Hz)

TV Sync—An internal sync separator circuit automa-

tically separates and provides TV sync triggering at

either frame (.5 sec/div. to 100 microsec/div.) or line
(50 microsec/div. to .| microsec/div.) rates. Separator
also can be used as a low-pass filter

Level and Slope:

Internal—Adjustable to any point on the + or — slope
of the displayed waveform
External—Continuously variable from + .Sv to — .5v

on each slope of the trigger waveform. (With 20dB
(1:10) attenuator activated, triggering is variable
from +5v to —5v.)

EXTERNAL HORIZONTAL INPUT
Bandwidth: DC to 1MHz

Sensitivity:

Horiz. Vernier (EXPANDER) Ext. Attenuator Sensitivity
Completely clockwise 1:1 100 mv/div.
Cal. Position (CCW) 1:1 1 v/div.
Cal. Position (CCW) 1:10 10 v/div.

(Continuously adjustable between ranges by Expander)
Impedance: 1 megohm shunted by approximately 30pf
X-Y Phase Shift: Less than 3 degrees at I00KHz

CRT

Type: 2kv accelerating potential, P31 phosphor

Size: 8 x 10 cm (5 inch), jnternal graticule with .2 sub-
divisions on major horizontal and vertical graticule lines

BEAM FINDER
When pressed in, returns trace to CRT screen regardless of
setting of horizontal and vertical controls

PROBE ADJUST OUTPUT
2KHz square wave at approximately .5vp-p

INTENSITY MODULATION (Z) INPUT

Input Level Required: +5v, 2Hz to 1MHz blanks trace of
any intensity

Maximum Input: 7v RMS

Impedance: 1.5 K ohm, approximately

POWER REQUIREMENTS

Power transformer input adjustable to operate from AC
line voltages of 100, 120, 220 or 240 VAC (+5 to —10
percent), 48 to 66 Hz

WEIGHT
16.25 lbs.

SIZE
7.1 inches high x 12.7 inches wide x 16.1 inches deep

ACCESSORIES FURNISHED
Power cord, blue light filter, fuses for 100/120VAC and
220/240VAC operation, operating service manual

PRICE
$695.00

ACCESSORIES OPTIONAL

10:1 Voltage Divider Probe (Model 10013A), $30

Rack Mounting Kit (Model 10119A), $55

Dual Banana Plug-To-BNC Adapter (Model 10110A), $7
Front Panel Cover, for protection and probe storage (Mod-
el 10117A), $18
Camera Adapter,
camera, Price N/A

(Model 10373A), for Model 123A
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NEW PRODUCTS
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Descriptions and speclfications of the products in-

cluded in this department are provided by the man-
ufacturers. For additionalinformation, circle the cor-
responding numbers on the Reader Service Cardin
this issue.
-
uS]ng 0SCILLOSCOPE 700

Triggered sweep and a
| DC-to-15 MHz bandwidth

A solid-state, oscilloscope, Model
459, with a 5-inch CRT and triggered
sweep, is introduced by Simpson Electric
Co. The vertical sen-
sitivity of the scope

is continuously vari-
y ——

able through eleven
= - calibrated steps from 2
10 mv/em to 20 g
]

v/cm; bandwidth is

® DC to 15 MHz, with P
a corresponding |
sponse of less than 2
& 5 percent aberration
' for a rise-time of 24
ulm am nsec. Input impedance is a constant 1
o | megohm, 35 pf. A slim, low-capaci-

tance (15 pf) probe is optional. Sweep
speed is adjustable from 0.5 sec/cm
to 0.2 usec/cm in 20 calibrated steps,
plus special TV-H and TV-V settings.
We boiled over 50,000 transistors  give reliable performance with extra | A 5 X magnifier extends the sweep
down to a universal product line of  margins of safety. speed to 40 nsec/cm. Any one of three
74 deViceS, an 800-to-1 reduction. To make your jOb even simp|er' SWC?p modes can be selec?ed; ath-
This lets you satisfy 99% of your func-  we're giving away our expanded Tran. maucl, normal or free-running. H(}’l"'
tional requirements, faster and easier.  sistor Applications Slide-Rule, with 14 1Z>0ntia _Sdefl‘]Sl;'V'tY 11;(5250 m‘lfécm V%'}: a
It cuts down the time-eating task of  additional new transistor types, that la]r(]HW' g s o} | le.l rse(e)
searching for exact replacements, |ets you quickly pick the right transis- : Ozssquarg-»\s/ave s'gl?? eveks_
locating special sources, then waiting  tor for your application. mr‘(') ) dvf a . ;’ pea -rtc?-plea F{)are
for delivery. GET YOUR NEW IR SLIDE-RULE | hon. extornnl mooig vertical calibra

tion, external circuit testing and ad-

You'll save more money too, by  FREE, plus our current "*Semiconduc- justment of the low capacitance probe.
getting IR's 20% -off-net-pricing on a  tor Cross Reference and Transistor The unit accepts standard scope cam-
10-piece purchase, instead of the  Data Book”, by redeeming the cou- era or light hood and has an illumina-
10% offered by other brands. And, pon below at your nearest IR distribu- ted 8 cm by 10 cm filtered graticule
you're assured of premium quality, tor. Switch to International Rectifier's | with both amplitude and vector index-
because all International Rectifier ‘universal transistor line”” and make | es. The X and Y vector inputs are on
transistors are conservatively rated to  the odds work in your favor, the front panel, the Z input on the

rear. The price is $435.

|
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DIGITAL MULTIMETER 701

Full multimeter capability
plus BCD output

. - o o T A new 20,000 count (4%2) digit in-
REDEEMABLE oA e 19 ST e =, strument is designed to provide full
multimeter capability plus BCD out-

IR TgENgI';$OR - AND TRANSISTOR
APPLICATION ) pans > = 4 (l\)/la\;l;’Ae BS?%() f ) ¢
SUpERULE - ) B Bh: % put for systems applications. The

Model 41 has 24 ranges: four ac
I‘)R voltage ranges with 100uv resolution;
- 4
five dc voltage ranges with 10pv reso-
lution; five resistant ranges with 100M
= = e A S — resolution and five ac and dc current
) - ranges with 10na resolution. The TTL
compatible BCD output of reading,
function, range and polarity enables

«. . for more details circle 117 on Reader Service Card
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the unit to be used in conjunction
with printers and/or other digital out-
put devices. The instrument is housed
in high impact-resistant polycarbonate
plastic with aluminum top and bot-

tom covers. The readouts are .515-in.
high and the instrument weighs 6.4
Ib. Data Technology Corp.

CIRCUIT TESTER 702 ‘

Completely self-contained
audible tester

A current-limited (1 mA), audible
circuit tester which is self-contained is
introduced by Western Technical Prod-
ucts. The Safetone Tracer is designed
for rapid tracing or troubleshooting of
circuits, IC’s, semiconductors, logic

components, harnesses, pots, relays
and any other delicate components.
Unlike some ohmmeters, test lights,
buzzers and high-current testers, it is
completely safe and cannot degrade or
damage components. While listening to
the tone pitch (which increases with
resistance), the user is able to sweep
rapidly across circuits with complete
eye and body freedom. The unit is
powered by two standard size D bat-
teries.

AMPLIFIER CHECKER 703

A combination transistor
and tube tester in one unit

A new concept in transistor and
tube testing, with both being tested in
one simplified unit, is announced by
Sencore. The tester, Model TC28 Hy-
brider, checks transistors, field-effect

r

continued on next page

—

HOWTO p

IF YOU HAVE TO WIGGLE THE
CHANNEL SELECTOR TO IMPROVE
PICTURE QUALITY, CONTACTS ARE
DEFINITELY POOR.

DIRTY, CORRODED OR GUNKED-UP
TUNER CONTACTS MEAN SNOWY
PICTURES.

Now a brand new product solves these problems

TUN-0-POWER
RESTORES
TUNERS!

Just spray TUN-0-POWER on tuner
contacts and rotate the tuner. Within

5 seconds, contacts will beclean and
shiny. Detent action will be smooth

as silk. Most important, you'll get sharp
pictures on all channels, without
wiggling knobs.

TUN-0-POWER works so well, (even
on the worst tuners) it's hard to believe.
Unless you try it yourself.

Offer to restore the tuner of every set you
service— for an extra charge of $5.00 or
more, depending on how hard it is to get
at the tuner. Your customer will appreciate
the extra service because the set will wark
like new. You'll improve your reputation
as well as your profit margin.

Only TUN-O-POWER restores TV tuners.
Try it... you'll love it!

%CHEMTRONICS

INCORPORATED
4260 RALPH AVE  BROOKLYN N Y 11236
Our business is improving yours.

.. . for more details circle 143 on Reader Service Card
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NEW PRODUCTS...

transistors, voltage amplifying tubes
and power tubes. The checker is a
combination of Sencore’s Mighty Mite
and the new Cricket transistor tester.
It is a tube tester on the left of the test
function switch and a transistor tester
on the right half. Layout is simplified

by running the two separate units into
a common meter. There are no lights
for short indications, everything is now
read on one large meter. Price is
$220.00.

SOLDERING +

SOLDERING IRON HOLDER 704

Made of high-carbon steel
with chrome plating

The Wold pencil soldering iron
holder, introduced by Wolo Manufactur-
_ing Corp., is made
/ of high-carbon,
‘ .120-inch  thick
steel finished with
heavy chrome
plating. Mounts
easily to work
bench via a heavy
steel bracket.

SEMICONDUCTOR TESTER 705

Test results are indicated
on an LED readout

Krystal Kits introduces the Jinni-1
Semiconductor Tester. The tester will
check transistors, diodes, SCR’s and
other semiconductors. Any transistor

(low, medium or power) may be
tested automatically for type “P” or

“N,” transistor gain, open or shorted
junctions, with one press of the test
switch. The test results are indicated
on a solid-state, LED seven-segment
readout. Price is $49.95.

MOBILE ANTENNAS 706

Field tuneable
from 144 MHz through 174 MH:

The Antenna Specialists Co. announces
a new series of high-band VHF mobile
antennas designed for performance un-
der demanding field

conditions. Known
as the ASP-800 se-
ries, the antennas

feature 200 w rat-
ings, assuring reli-
able operation de-
spite high RF power
requirements or ad-
verse duty cycles.
The whips used on the antennas are
heavy .125-inch diameter, 17-7 PH
stainless steel and are taper ground to
reduce wind loading. The antennas are
field tuneable to the exact operating
frequency, from 144 MHz through 174
MHz. The coils used are shock resis-
tant and are encased in PVC jackets
for weatherproofing. Electrically, they
are shunt-fed and operate at DC
ground. The new, low-loss, waterproof
band and UHF antennas made by the

I S—

DESOLDERING +
RESOLDERING =

SOLDER(:)ABILITY

ELEMENTARY TO ELITE
WORLD'S _MOST PRACTICAL SOLDER HANDLING TOOLS

meels industries demands. . .

with a COMPLETELY PORTABLE SOLDERING/DESOLDERING/RESOLDERING SYSTEM

ND 7
< PATENTS e

SolderABILITY
TECHNIGQUES

® NOTE: FANOVISION Manual will be sent
FREE with purchase of $7.95 {or more) of
any EDSYN Products.

EDSY K,

15958 ARMINTA STREET
VAN NUVS CALIFORNIA 91406
2322

PHI
TEREX NO 65-1469 [DSVNE! VAN Limit one FREE MANUAL to a customer.

. for more details circle 107 on Reader Service Card
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WINEGARD AMPLIFIED
PRODUCTS PROVEN IN OVER
1,000,000 INSTALLATIONS.

CASE IN POINT:
WINEGARD SOLID-STATE
BOOSTER-COUPLERS.

For quality and
dependability in booster-
couplers, look to Winegard.
You know they’re good. ® 75 and 300 ohm
Because our solid-state, models
booster-couplers deliver the s
best TV/FM reception and ® 2'to 4 set capability
the best reliability in the ® solid-state circuitry
industry today. ® i f : ;
Winegard booster-couplers d;go':;: [ e o
come in a wide choice of
models so each TV system
can be “customized’’ for
perfect reception. You can

amplify signals for up to four
TV receivers or outlets.

® three wire ground cord

rugged commercial
quality steel cabinet

Best TV products for Best TV reception

“VWINEGARD

TELEVISION SYSTEMS
Wlnegard Company s 3000 Kirkwood Stréet s Burlington. lowa 52601

. for more deta:ls circle 142 on Reader Service Card



company. This feature permits easy
changes when needed, without the
need for modifications or adapters.

DIGITAL MULTIMETER
Employs plug-in IC's,
LED's and circuit boards

DigiTec is introducing the Model
2210 Digital Multimeter, a full 4'2
digit, bi-polar instrument with push-
button convenience. A total of 13

707

pushbutton-selected measuring ranges
are offered, covering the basic func-
tions of DC volts, AC volts and resis-
tance. DC and AC voltages are cov-

ered in four ranges extending from
1.9999 v full scale to 1000 v with ba-
sic accuracy of 0.01 percent of read-
ing. Resistance can be measured over
5 ranges extending from 1.9999 K

Best Sellers for the Best Reasons

ohms full scale to 19.999 megohms
full scale with accuracy of 0.07 per-
cent of reading. The display employs
large, easy-to-read Monsante MAN 72
LED’s. The compact, half-rack cases,
of extruded and diecast aluminum, are
easily rack mounted in either single or
double configurations. Price is $525.00.

VoM 708

AC volt and AC amp measurements
can be made almost simultaneously

The Model 265 VOM, introduced
by Simpson Electric Co., has a high AC
and DC current measuring capability
and the ability to
make AC volt
and AC amp
measurements al-
most  simultane-
ously. This is
achieved by isola-
tion of the AC
current ranges
from the voltage
ranges, plus adja-
cent switch posi-
tions which allow switching from the
volts range to the amps position. The
VOM is housed in the familiar Simp-
son 260 style case, with a single cen-
tral rahge switch and convenient
Adjust-A-Vue handle, which doubles

as a meter stand. Accessories include
a spring-loaded, retractable probe; AC
and DC 5,000 volt probes; a 30,000-v
DC high-voltage probe; and a selection
of carrying cases.

PARTS/STORAGE BINS 709

Constructed of corrugated fiberboard
and available in eye-catching colors

Parts and storage bins by Kole makes
it easter to keep parts, tools, orders, in-
voices, mail, etc., separate for quick
and easy identification for storage, re-

trieval and inventory. The bins are
constructed of corrugated fiberboard
and are available in 32 sizes in a mot-
tled white finish and in six sizes in five
colors. They are designed with a spe-
cial cut-down front to enable the user
to see in and insert or reriove contents
without taking the bin off the shelf. M

For RF — 85 kHz to 40 MHz

1.Compiletely shielded including
cable

2.Sweep output @ 455 kHz & 10.7
MHz

3.400 Hz internal modulation
(plus external)

For AF sine/square waves

1. Output from 20 Hz to 200 kHz
2 Constant 600-ohm output impedance
3.Level control up to 10 p-p volts min.

4. Low total harmonic distortion

5. Fast rise time — 150 ns typical
6. Three-line power cord for safety
7.WA-504B/44D optional price: Only $109.50

4.Crystal calibrated marker
circuit (less crystal)

5. Dial accuracy * 2%

6. Three-line power cord for
safety

7. WR-508B optional price $89.90

Electronic
Instruments

To buy the RCA Generators, contact any one of the more than “G
1,000 RCA Distributors worldwide. Or write: RCA Electronic
Instrument Headquarters, Harrison, N.J. 07029.

. . . for more details circle 126 on Reader Service Card
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DEALER SHOWCASE
—mr—— .

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.

MICROPHONE

Designed for two-way
communication use by truckers

710

A noise-cancelling, power micro-
phone for citizen’s band application,
the first designed exclusively for two-

way communication
\""',’f |
A

use by truckers and

the first amplified

microphone in this

field, is announced

by The Astatic Corp.
TRvexen 4, The microphone has
ASTATIC an adjustable output.
Called the “Truck-
er,” it achieves its
noise cancelling abil-
ity because its design is sensitive to
spherical shaped sound waves as op-
posed- to flat waves. Sound waves of
speech about one-quarter inch from
the lips are curved and are accepted by
this special microphone cartridge and
diaphragm. Its output is adjustable
over a 40-dB range, with control knob
furnished or with a small screwdriver.

INSTANT |
CONTACT
CLEANER |

NO RESIDUE » NON-FLAMMABLE
NON-TOXIC » NON-CONDUCTOR

A CHEMICALLY PURE CLEANING AGENT
WITH:

. SELECTIVE CLEANING POWER
— removes greases, oils, djrt
and organic soils with no effect
on the article being cleaned.

2. EXCELLENT PENETRATING
AND WETTING ACTION — Its
high density and low surface
tension permits maximum pen-

NEW!

LpS

NgTANT
CanTACT|
SLeANER
No Residue
Yhvent Dagraasar P
WiTehes . RELAYS

\/
ot

ORg . |y gTRUME
INTED CIRCY!
TEL & vEL EQUIP

ey Grona

SEND FOR
FREE SAMPLE

etration of most minute crev-
ices where its superior wetting
HEADS - TUNER? action then cleans even most

difficult materials.

.PURITY — evaporates com
pletely — leaves NO residue.

. SAFETY — Non-explosive, non |
flammable, non-toxic.

. STABILITY — does not react
chemically with other materials.

Available in 7 & 16 oz. aerosols
with ’Snorkel Tubes’’

LPS RESEARCH LABORATORIES, INC.

2050 COTNER AVENUE, LOS ANGELES. CALIFORNIA 90025
PHONE: (213) 478-0095
.. . for more details circle 122 on Reader Service Card

Output impedance is under 5,000
ohms, and recommended load is 100
ohms and up to open circuit. The unit
measures 338 inch high, 23 inch
wide, and 1-19/32 inch deep and the
weight is 1034 ounces with cable.

SPEAKERS

Blends bookshelf design
with acoustic suspension

m

Benjamin Electronic Sound Co. intro-
duces their Models CS-10 and CS-20
bookshelf speaker systems. The speak-
er features include an air-suspension-
type, 8-inch woofer system for low dis-

-

tortion; acoustic “transformer” cabinet
design, which provides high velocity
acoustic energy at the vent slot for
low-frequency control while obtaining
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high efficiency characteristics of the
back relieved enclosure; and a tweeter
with damping and control of frequen-
cy response. Both speakers can be used
with amplifiers that produce as little as
5 to 8 w rms per channel. The power
handling capacity of the CS-10 is 40 w
and that of the CS-20 is 80 w. The
units are equipped with an L/C cross-
over network. The Model CS-10 is
priced at $89.95 and the CS-20 is
$119.95.

MATV TAPOFF 72

Isolation can be adjusted
between 12 and 23 dB

An MATV tapoff whose isolation
can be adjusted to any value between
12 and 23 dB is added to the Versatap
MATYV line of Blond-
er-Tongue Labs. The
Model V-4897 Ver-

satap eliminates the ".’; iz
need for stocking ﬁ (b‘ lz?'-l
several different val- ﬁL&f‘"

ues of fixed-isolation | )
tapoffs, and prevents -
errors caused by the
installation of incor-
rect tapoffs by inex-
perienced personnel. The unit mounts
in a standard electrical wall box and
can be covered with standard wall
plates. The tap output connector is a

The Wayne Model WT2A

=makes YOU money
=Saves much time

=makes trouble-
shooting easier

A new concept in transistor testing
based on proven methods of circuit
- analysis. A current limited AC volt-
age is applied to each semiconductor
junction under test. The resulting DC
voltage is monitored while the rec-
tifying junction is passing normal
rated current. Abnormalities are
easily identified.

* |ndicates PNP or NPN
o Measures relative gain

o Test leads applied without prior basing knowledge

o Locates base and collector during test
o |ndicates silicon or germanium

o Indicates transistor non-linearity

e n-circuit tests with shunt impedance
down to THREE ohms

e Performs all of above and more in less than
ten seconds

L1HUIE

ELECTRONICS

5412 Nordling St./Houston, Texas 77022

- . . for more details circle 138 on Reader Service Card



single, 75-ohm, F-type female. A
matching F-type male connector is
supplied with each tap. Thru-line
match values range from 16 dB at
SUB-channel to 10 dB on UHF with
the tapoff set for minimum isolation.
At 23 dB isolation, the figure is 22 dB
at SUB and VHF frequencies, and 12
dB on UHF. Thru-line insertion loss is
under 2 dB at all frequencies and iso-
lation settings. Price is $5.75.

SSB/CW TRANSCEIVER 73

A complete desk-top or
under-the-dash/hump-mounted
receiver

A new version of the FPM-300 *‘Sa-
fari” SSB/CW amateur transceiver,

the Mark II, is introduced by the Halli-

crafters Division of Wilcox Electric, Inc.
The transceiver, like its predecessor,
provides reception of single-sideband
(SSB) and continuous wave (CW) op-
eration in the 80-, 40-, 20-, 15-, and
also 10- to 11-meter domestic and in-
ternational amateur bands. The trans-
ceiver is a hybrid system which uses
solid-state and tube circuitry. The unit
is intended for both domestic and in-
ternational markets and has a built-in
power supply for operation from 117/
234 v AC and 12 v DC power sources.
Price is $625.

B/W TV POWER SENTRY
SYSTEM

Magnetic Voltage Regulator System
now available in B/W TV sets

Zenith Radio Corporation introduces
four new 19-inch (diagonal), black-
and-white, all-solid-state receivers with
the Power Sentry system of magnetic
voltage regulation. The system works
with the solid-state chassis to auto-
matically stabilize voltage in the tele-
vision set. It reduces stress and excess
heat on components from household
voltage surges and reduces the amount
of electricity needed to operate solid-
state TV sets. The sets employing the
system are Models F2070X, F2050J,

114

F205 5W and F206OW

MONITOR RECEIVER

Avatlable with special
dealer introductory program

715

Electrosonics is introducing Electro-
Monitor, a complete line of FM moni-
tor receivers for professionals and hob-
byists, through a complete dealer in-

troductory package. They are designed
to monitor any two FM carrier fre-
quencies, high or low, at the same
time, to enable the listener to hear si-
multaneously police, marine, fire, civil
defense dbr weather or hear both sides
of a duplex communication. The mon-
itor receives VHF 25-54 MHz, VHF
140-180 MHz or UHF 430-512 MHz

continued on next page

4 Money-saving reasons
to buy EICO’s Solid State

Test Equipment.

ESszr feses s New Improved

EICO 242 FET-TVOM. Peak-to-peak
measurements of AC volts and milli-

amps. 6%2” meter. 7 non-skip ranges.
High input impedance. Low 1 wvoit
scale. DC/AC Multi-Probe. AC or bat-
tery operated. Kit $89.95, Wired
$129.95.

EICO 330 RF Signal Generator. 5 bands
cover a range from 100 kHz to 54 MHz
Calibrated modulation adjustment con-
trol. 400 Hz audio output. Provision
for modulating RF with internal or
external signal source. Kit $79.95,
Wired $119.95

FREE 32 PAGE

EICO 379 Sine/Square Wave Genera-
tor. Simultaneous sine and square wave
outputs. Covers 20 Hz to MHz in five
ranges. Low distortion sultzer feed-
back circuit. Square wave rise time
better than 0.1 microseconds. Kit
$89.95. Wired $129.95.

EICO TR-410 Triggered Sweep Scope.
100% solid state. OC to 10MHz band-
width. Sweep synchronized gate out-
put. Z-Axis input. Use as vectorscope
for color TV servicing. One probe for

direct and 10:1 measurements. Wired
$439.95.

EICO CATALOG

For latest catalog on Elco Solid State Test Equipment, Automotive
and Hobby Electronics, Burglar-Fire Alarm Systems, Stereo, and
name of nearest EICO Distributor, check reader service card or

send 50¢ for fast first class mail service.
EICO, 283 Malta Street, Brooklyn, N.Y. 11207

L

. for more detalls circle 144 on Reader Service Card

EAVE MOUNTS

TN

FF=0 k {-!‘- »
.

FOR '

SUPPORTED MAST GROUND-UP TELESCOPING
INSTALLATION MAST INSTALLATIONS

sLorTeD | UP TO AND INCLUDING
CaCschen > 50 FT. MASTS

Available in Hot-Dip
Galvanized Steel or Aluminum

FOR

RIVET
CONSTRUCTION

TEARDROP
SCREW MOLES
FOR MOUNTING
EASE

SERAATED.

T
e =y )
MASY

WRITE FOR
FULL DETAILS

EXCLUSIVE SWIVEL
MAST SUPPORT

Choice of: 30", 48" or 60" .
models (size mdu:ates spread of Iower bracket).

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

(Back View)

. for more details circle 129 on Reader Service Card
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DEALER SHOWCASE ...

’ and features a single on/off volume
control, triple pushbutton selector/
switch to monitor one, two or both

channels, adjustable squelch control,
. STICKS TO OIL, SILICONE, GREASE. four watts peak audio output power,

Dust sticks to every protective lubricant used in every zz:;yll';tge h‘iﬁﬁle’cra:tt:lrsmann‘:)nz?rzzi
tuner cleaner/lubricant on the market today - including p y y

our BLUE STUFF, KLEEN-IT and COLOR RID OX. factory warranty. The special dealer
introductory program features a full-
We thought it would be a real help if we color countertop display, demo unit
could make one that refused to collect and sales literature package.
dust. *

ELECTRIC SIGN 716
Useful for retailers who
want to conserve energy

An electric motion sign is offered to

IS WHAT YOU NEED LESS OF its retailers by BSR. It is part of a pro-

Up until now, either you had to be super careful where
you sprayed the tuner cleaner/lubricant you used or it
went all over everything and soon collected dust and
contamination. If you wanted to do the best job — you
pulled the tuner, — so you could keep the lubricant i
away from sensitive areas.

We thought it would be a help to design a
tuner cleaner/lubricant just for house calls,
one that would make your tuner cleaning
on house calls easier, safer and more
thorough, one where you wouldn‘t have to
pull the tuner to do the best job.

| gram to gain in-store point-of-sale
dominance for BSR turntables. A light
control gives the effect of the record
rotating on the changer. The sign is
particularly useful for retailers who
are reducing night illumination to con-
serve energy. The sign produces a

| bright, wide-angle illumination from
We've SPRAY’S DUST HATEH its white plastic surface.

Done Both

, UHF ANTENNA 7117
And It's Exact replicas of the
Called car manufacturers’ mounts

The Antenna Specialists Co. is intro-
ducing a new series of high-perform-
ance UHF communications antennas
for security-related operations. The
antennas feature a s-wavelength de-
sign that produces 2.5 dB of gain,
compared with conventional V4-wave
designs. Also featured is a special high-
conductivity  copper-nickel plating

* Test it yourself, take your
present tuner cleaner/lub-
ricant, spray a spot on a
smooth surface next to a
spot of TUNER CARE, let
them both dry and sprinkle

cigarette ashes over both
spots. Then wipe gently. The D & -
ashes will stick to your '4: 5&
present tuner cleaner/lub- Yy I
ricant and won’t stick to the
TUNER CARE.
AT YOUR |
AR RTIE Fun HuUSE CAI-I-S which reduces power losses and deliv-
DISTRIBUTORS ers more signal. The antennas are rat-
FOR PROFESSIONALS ONLY | ed for use with up to 100 watts of
No. 1670-85 ¢ Net Wt. 8 Oaus. power, and stub tuning allows a wide
3-MHz bandwidth for multichannel
operation. Frequency ranges available
o TECH where we find solutions for your problems } are 406-420 MHz and 450-512 MHz.

SPRAY The antennas have been designed to

| give the exact appearance of conven-

. .. for more details circle 132 on Reader Service Card
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T&T
VALUE SALE

RAY, L.C.C., RCA, SYL.
FAMOUS MAKE, NEW JOBBER (BOXED) TUBES

| tional broadcast antennas, including
exact replicas of the car manufactur-
ers’ mounts. The ASP-820, ASP-821 |
and ASP-822 antennas can be used
with the new Model ASP-829 UHF/

[ new! K

FNCO

80x% Off LIST
h ) - AM broadcast coupler. The coupler O 1v2  5for$2.70 6GUT 5 for $4.70
1 P S ZAV2 5 for $3.55 6HAS 5 for $4.30
80 Se”es allows simultaneous use of both the B Ieas B0
UHF communications system and a 3a72 5 for $4.40 GHE5 5 for §5.35
COLOR SPECTRUM standard AM broadcast receiver. H s ool £ it g L}
3GK5 5 for $4.35 6JE6 5 for $9.95

TV/EM ANTENNAS J MER HiE smin
w{_apture the TRUE

68K4 5 for $8.35 6KD6 5 for $10.05
6CG3 5 for $4.40 6KE8 5 for $6.85
6Bw4 5 for $4.20 6KT8 5 for $6.10
6CA8 5 for $4.40 6KZ8 5 for $4.60
6EHT 5 for $4.30 6LB6 5 for $9.60
8FQ7 5 for $3.35

K

H

d u

8 6E)7 Sfor$4.08 []

E 6FQ7 5 for $3.35 E 12GN7 5 for $6.25

ELECTRONIC PRODUCTS 718

Fast-moving products
packed in a durable cooler

6GH8 5 for $3.55 17J28 5 for $4.05
6GF7 5 for $5.95 2379 5 for $5.35
6GJ7 5 for $3.40 336Y7 5 for $7.20
6GK5 5 for $5.20 ] 38HET 5 for $8.20

1.C.C. ODDBALLS-NEW JOBBER (BOXED )
77% OFF LIST

567 5for$3.70 [ 6MB8 5 for $4.60
5MB8 5 for $4.60 12MD8 5 for $6.35
6AXR3 5 for $4.45 16A03 S5 for $3.40
6DM3 5 for $4.50 @ 21HBS S for $6.20

Five Mallory Desert Deals are intro-
duced which represent selections of
fast-moving products packed in 4 qual-
ity, durable IGLOO cooler. The cool-
er is free with each selection pur-

6EW4 5 for $10.75 31J56 5 for $9.35

[ 6MES 5 for $6.00 36MC6 5 for $11.75
TRANSISTORS XACT. REPLACEMENT (BOXED)
80% off LIST

[ SK3D09 5 for $3.90 [ SK3035 5 for $9.15
] SK3D18 5 for $2.25 [} SK3036 5 for $9.75
[J SK3920 5 for $2.20 ] SK3040 5 for $3.75
] SK3024 5 for $3.15 [ SK3042 5 for $6.20
[] SK3925 5 for $4.50 [ SK3054 5 for $4.50
[] SK3#26 5 for $3.00 [ SK3114 5 for $2.40

SK3027 5 for $5.25 0O Hep 707
g 3 5 for $15.00

[} Matching Pair PNP NPN (3052) Is a
2N4G77 and 2N4078 4 pairs for $7.80

AUOIO

= MODEL F-89-C
54 Elements VHF-UHF-FM |
CX-F-89-C {75 OHM)

= MODEL F-88-C (] 84 Min. 8 Track Irish Tape 3 for $3.00
47 Elements VHF-UHF-FM ] 60 Min. Cassette tape Irish 6 for $2.50
AC Adaptor 117V to 9V DC ea. $1.50
CX-F88-C (75 OHM} 7] Exact Replacement Needles
Shure N44. N75 .N77..N91 ea. $2.95
Pickering V15 ea. $2.95

s MODEL F-87-C

33 Elements VHF-UHF-FM
CX-F87-C (75 OHM}

= MODEL F-86-C
27 Elements VHF-UHF-FM
CX-F-86-C {75 OHM}

DIODES AND RECTIFIERS
RCA Damper Diode Equiv. to:
RCA 120818 $1.95 [] RCA 135932 $2.95
ITT €500 PIV Color Focus Rect 10 for $4.00
2.5 amp 1000 PIV IR170 20 for $3.00
66 meg resisters, 53 meg resistor 6 for $2.00

YOKES AND TUNERS

(5]
5 Y130 Zen. 95-2874 BE&W
t

5 for $25.00
chased, and it holds ohe gallon liquid Zen. 95-2779 2 for $10.00
= MODEL F-85-C . ,l; oThg f Dq Y107 70° 21~ Color 2 for $10.00
21 Elements VHF-UHF-FM or six 12-ounce cans. e five Desert | Y109 nvssncg wg/n(c :;:or ;}ggg
. are: s Syl. ED1 51-29978- or $15.
CX-F85-C {75 OHM) Deals are: popular can type filter ca SieED or Ry 3-10132-1 oa 51,95
pacitors for color TV; 2.5 amp., 1000 UHF-VRF tuner inc. 3GK5, 5LI8  ea. $4.95
i ] 3 P Syl. tuner 54-35055-4 inc.
[ v rectlﬁers, ‘Durjacell alkaline batteries; ¥ raeistors : 2 for $15.00
\HF-F et PTC diode/rectifiers; PTC transistors. [J Curtls Mathes 074025-000 inc.
N ?iﬂ . { 36K5, 6CG8 ) 2 for $7.00
= = RN ] 6.E. tuner 23€225055-1 inc.
e i P 148w 6118, BGKS 2 for $7.00
S e e 3 8-TRACK PLAYER 719 ANTENNA SUPPLIES
WE o * JF.D. €0-14 4 Setl goupler 105«? s;g.gg
/ Saxton Signal Splitter or $6.
: | FNETLV P.orfacble unit operates oh ) 72" Gt 00 ‘s mating .
¥ - (o ; ' ransformer ;
i six batteries or AC line DO e nfswen Bt 1 b
s MODEL F-84-V - . . 100 for $150.00
Panasonic is introducing the latest in 2-Set 72 ohm Coupler $2.00
4 Etaifnss vkl T e e il aset 72 ohm Coupler $2.95
CX-F-84.v (75 OHM) | tape listening fun with its Dynamic-8 p=iil 1

(] 3.58 crastals 10 for $15.00

s MODEL F-83-V 4Tmid @ 160V axial leads 20 for $2.00
28 Elements VHF-FM Electrical tape so. Iy W ;0':‘:2?:1‘-83
19 & 25”7 Color Boosters -
CX-F-83-V (75 OHM) 217 Color Boosters 3 for $11.00
! EQUIPMENT
s MODEL F-82-V TV Tuner Subber Mark 1V $39.95
20 Elements VHF-FM B TV Tuner Subber Mark 1VA AC DC . $49.95
CX-F82-V (75 OHM) {] TV Master Subber Mark V $144.95

Minimum Orders $35—F.0.B. Brookiyn
Catalogs $1—Refundable upon your order

T SALES CO.

4302 AVENUE K

= MODEL F-81-V
14 Elements VHF-FM

CX-F-81-V {75 OHM)

Write for Catalog No. 20-658, Dept. ETD-9-74

The FINNEY Co.

portable 8-track player. With an eye-
catching “detonator” design in red,
continued on next page

BROOKLYN, N. Y. 11234
Phone: (212) 241.5940

34 West Interstate Street
Bedford. Ohio 44146

.. for more details circle 111 on Reader Service Card
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NO PURCHASE 5 EE)BE IEU
NECESSARY 'o

IN HICKOK’S $3,600°°

o

("IN CASH DISCOUNT CERTIFICATES)

o

HRARAAAAAARARAEARAAARARAA A A A A AR A A AR A A AR A A A AR A A A A

Drawings: Sept. 30 — Oct. 30 — Nov. 30, 1974

AAAA AR A AR AR AR A A A TR AR A AAr S AT A A o o A A A e e A e e e e e e o

EACH DRAWING ("IN CASH DISCOUNT CERTIFICATES)

1 1stPrize  $200.00

5 2nd Prizes 100.00 each

5 3rd Prizes 50.00 each
10 4th Prizes 25.00 each

21 Prizes each month

= $200.00 per month
= 500.00 per month
250.00 per month
= 250.00 per month

$1,200.00 each month

HRAARAAAAATRR AR KA A A AR AR AR AR AR AR AR AR AR AR

EASY TO ENTER:

1. See Your Hickok Distributor Salesman,

2. Fill Out Entry Form* * and Have Countersigned by Sales
Person. (Distributor Salesman Will Submit Your Entry and
Your Form Will Be Included Upon Recelpt for That Month
and Succeeding Months Drawings. Example: Forms
Received By Sept. 29 Will Be Eligible For All 3 Drawings})

* *One Per Service Company/Location.

“Face Value of Certiflcate Redeemable at Hickok Distributor Against Purchase

of Hickok Instruments at Suggested User Net.
Certificates Valld to February 28, 1975

» « . for more details circle 115 on Reader Service Card
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Start saving the gray bottom flaps with
the GE monogram from GE entertain-
mentreceiving tube cartons. They're
worth valuable awards to independent
service dealers and technicians in a
fabulous gift bonanza program from
General Electric.

The giftlistincludes some 43 items
ranging from sporting equipment to
home appliances, from dlamond jewelry

TUBE PRODUCTS

to distinctive luggage, from globes and
books to calculators and Attend-z-
Phones. Iteven includes the much prized
Polaroid SX-70 camera and American
Experience weekend vacations at any
one of 101 prestigious resorts.

BOTTOMS UP!!! Redeem your
flaps by November 30, 1974. Fyll details
at your authorized distributor.

DEPARTMENT

GENERAL ELECTRIC COMPANY

OWENSBORO, KE

NTUCKY 42301

GENERAL &3 ELECTRIC

$6 | ELECTRONIC TECHNICIAN/DEALER, SEPTEMBER 1974

yellow, or blue, the lightweight player
makes it easy to play 8-track cartridges
anywhere. The plunger doubles as a
rotating carrying handle and a pro-
gram selector. The tape program num-
ber appears in a big easy-to-read win-
dow. All the user has to do is slide in
an 8-track cartridge and adjust the
volume control. The solid-state player
operates on six “C” size batteries and
comes complete with an AC cord for
household use. Price is $39.95.

CAR STEREO DISPLAY

With built-in power supply
and a switching system

720

Channel Master is introducing the one-
stop Car Stereo Center, an illuminated
merchandising rack which displays the
company’s auto radios, 8-track auto
players and speakers. The display, de-
signed to stand on either floor or

counter, comes with built-in power
supply and a switching system that
permits a customer to compare stereo
and 4-channel sound, up to nine dif-
ferent radios and tape players, and a
variety of speakers. The display, mea-
suring 36 inches wide by 40 inches
high, is made of vinyl-covered flake
board, and features pilfer-proof prod-
uct mounting.

COLOR TV REPLACEMENT
PICTURE TUBE

Uses the latest X-radiation
attenuation glass bulb

The RCA “Colorama A” line of to-
tally remanufactured color television
picture tubes, with used X-radiation
attenuation glass, latest all-new rare
earth phosphors and a new electron
gun assembly, is introduced by RCA
Electronic Components. Seven tube types
that cover 92 percent of the industry
color picture tube replacement sales
are included in the line. Three of these

721



The right
replacement, faster
with

SERVICE
KITS

from your Centralah
Distributor

KITS AVAILABLE:
¢ Fastatch® Controls

e Miniature Wirewound Controls
o Miniature Trimmer Controls

o Axial Lead Electrolytics

¢ Radial Lead Electrolytics

o General Purpose Capacitors

o High Voltage Disc Capacitors

e Packaged Electronic Circuits

KIT FEATURES:

o Rugged steel frames with high
impact plastic drawers.

e Stackable or wall mounted.

o Portable, with convenient handles.

o All contain assortment of the
most popular and widely used
Centralab components.

e All control kits include latest
edition of H. W. Sams Replacement
Control Guide.

o All components are functionally
arranged in drawers by value,
type, etc.

e All drawers are pre-labeled clearly
showing contents.

e All kits are completely set up,
ready to use.

For complete details,

see your Centralab Distributor
or send for descriptive brochure.

DISTRIBUTOR PRODUCTS

[ N
‘ ]
CENTRALAB
Etectronics Division
GLOBE-UNION INC.

5757 NORTH GREEN BAY AVENUE
MILWAUKEE. WISCONSIN 53201

tube types are Matrix tubes. The new
tube line carries a free 18-month in-
boarded “factory” warranty, with an
optional 12-month add-on warranty
for a nominal charge.

STEREO TURNTABLE

Features a DC
direct drive motor

122

JVC America, Inc., introduces a direct-
drive turntable designed to produce
better standards in record reproduc-

tion. It features a vibration-free, DC
direct-drive motor that results in a
wow and flutter of only 0.05%
WRMS, and a S/N ratio of better
than 60dB. The dynamic balanced arm
is of special low mass, low friction de-
sign for better tracking and CD-4 re-
production. The motor and 12-inch die
cast aluminum turntable are mounted
in a specially designed, resonance-free,
beechwood base. The Model JL-B44
unit has a hinged dust cover and is
styled to compliment any decor. Price
is $349.95.

TELEPHONE ANSWERER
DISPLAY

Three-dimensional, with self-
selling demonstration tape cassette

123

BSR has introduced a three-dimen-
sional sight and sound display for deal-

ers of their Phone Butler telephone
answerer. The display features a three-
dimensional cut-out of the British

continued on next page

DELUXE DIGITAL COLOR

CONVERGENCE GENERATOR

NOW AT A PRICE EVERYONE
CAN AFFORD

ROCK SOLID PATTERNS

ALL IC COUNTDOWN CIRCUITS
QUARTZ CRYSTAL OSCILLATORS
2 FULL YEARS' WARRANTY

MODEL  $7Q95
SG-200 reg. $99.95

10 Patterns: Full & Gated Rainbow, 4
| Crosshatch, 4 Dot Die Casted Ys” Alu-
minum Case.

NCO WO0EL 5 459

MODEL $5095
SG'] 50 reg. $74.95

10 Patterns: B&W Bars, White Field, 4 |
Crosshatch, 4 Dot.

'W
B MODEL
$G-100

ONLY

$4795

reg. $59.95

antenns

Elenco Electronics Incu

rs
i :mi.
B
—

2 Patterns: 20 x 16 Crosshatch, 320
Dots, weight only 17 oz.

SPECIAL PRICE LIMITED TIME ONLY

FULL 15 DAYS MONEY
BACK GUARANTEE

ELENCO ELECTRONICS INC.
8744 W. North Ter., Niles, Ill. 60648
312-825-3797 MOOEL SG-_

[ My check or money order enclosed.

) cOD—idd $2.50 malling & handling.

NAME TN

ADDRESS
STATE 2P

DISTRIBUTORS’ INQUIRIES INVITED

CITY

. . . for more details circle 109 on Reader Service Card
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DEALER SHOWCASE...
s U PER butler that the company employs in its
TV commercials and ads. Included
[ ) X : -
with the display is a demonstration
s P Ec I AI s cassette that prospective customers can
listen to in the store. To learn the fea-
tures of the answerer, the customer
NEW JOEBER BOXED TUBES | Ppresses the on button and the unit sells
OVER 77% OFF itself. Price is $99.95.
183 5for $4.90  6HQS 5 for $6.35
1v2 5 for $3.00  6HV5 5 for $11.25 | |
24V2 5for $3.95  6JC6 5 for $5.60
383 5for $5.10  6JEG 5 for $11.15 VHF CABLE LOSS EQUALIZER
3AT2 5 for $4.90 6JS6 5 for $9.30 N
36K5 5for $4.85  6JUS S tor 3550 | | Pe'fo,'fm the h{”d’ons of 124
3HAS 51for $4.80  6KAB 5 for $6.10 amplifier and #ilt control
4BZ6 5for $4.70  GKE8 5 for $7.60 | |
5GH8 51for $5.90  6KM6 5 for $11.40 A VHF Cable Loss Equalizer
6AX4 51for $4.80  6KNG 5 for $13.20 . ;
s Sfor$475  6KI8 5 for $6.75 which compensates for tilt loss char-
6BK4 5for $9.30  6KZ8 5 for $5.05 acteristics over a frequency range of
6CG3 5 for $4.90  6LB6 5 for $10.75 | | 10 MHz through 225 MHz is an-
6CG8 5for $5.40  8FQ7 5 for $3.70 ) 3
6DQ6 5 for $6.75 1248X7 5 for $3.40 flounced by Q-Bit CDrp. The dev1ce, des-
6DW4 5for $4.65  126N7 5:or $6.95 ignated Model 4200, reduces the cost
6EH? 5for $4.75  17J28 5 for $4.50 3 .
BBl Crdhan - ityE §-for 5580 of MATV and CATY installations by
6FQ7 5for $3.70 2329 5 for $5.45 performing the functions of an ampli-
6GF7 Sfor$6.60  31LQ6 5 for $11.10 fier and a tilt control, both of which
6GH8 5for $3.85  336Y7 5 for $8.00
6637 5for$3.75  3BHET 51tor$9.20 | | ]
66U7 5for $5.25  38HKY 5 for $9.00 s
6HAS Sfor $4.70  42KN6 . 5for $12.85 ‘“;1.\.:;7-3_-;
[ e <
TUNERS—TUNERS |
SYLVANIA TRANS. 54-35055-2 $4.95 | |
SYLVANIA TRANS. 54-29331-3 $4.95
Gen. Elect. Trans. EP 86X15 $4.95
3 Asst'd Tuners (TUBE TYPE) $11.00 | |
COLOR FLYBACKS
RCA 136640 $5.95 I
';ﬁug’:;-"wmq ;gg-’; typically are required for line compen-
’ sation. The passive unit compensates
COLOR YOKES a 6-dB tilt between channel 2 and
channel 13, correcting for loss over
,"A"P‘-‘f::é‘; 103 (UNIVERSAL) gi:: 200 feet of RG-59 or approximately
Y107 21~ CRT (ROUND) UNIV. $5.95 300 feet of foam RG-6/U. The Model
Mag. 361340 Y-133 (Adm) $3.95 4200 and companion Model 4205,
b L, e :f;:: which provides 1-amp power passing
100-HEP-170-2.5 Amp. 1 J J ] H P
5-13.5 KV Focus Rectifiers $3.00 provide impedance matching from §
50 Asst'd MALLORY Controls $2.59 MHz to 300 MHz. Price is $4.50. B
100 Asst'd Carbon Resistors $1.69 a
50 Asst’d W.W. Resistors $2.59
Color Crystals 3.58 Mhz 4 for $2.00 |
10 HV Anode Leads $1.29 MOVYING?
i :;:":h::;"";:‘:;ss""" 2:33 Be sure to let us know your new address.
SHUNT REG. HOODS 2for $1.19 Please enclose a complete address label
100 Asst’d MICA Cond. $1.19 from one of your recent issues.
Audio Dutput Xfmrs 2 for $1.00
70% Color Boosters 3 for $11.95
90% Color Boosters 3 for $11.95
CRT Harness Color Sets 5 for $1.00
MONO TONEARMS TURNOVER CART. $1.39
5 Asst'd STEREQ CART. (BULK) $6.95 S
6 Antenna Clothespins $1.19 FREE ALARM CATALOG
6 Coaxial “F’ Connectors $1.19 modl
RMS—2 Set Coupler $1.89 Full line of professional burglar and
RMS—4 Set Coupler $2.79 fire alarm systems and supplies. 96
CONV. ASSEMBLY 70%-21" CRT $1.00 pages'.450_hems.Oﬂtheshelfdelivery. Py 3
10 AC INTERLOCKS $1.00 quantity prices N
10 AC INTERLOCKS (POLARIZED) $1.00 e i ==
SLIDE SWITCHES 10 for $1.00 . y
I WF 4215 n. 16th st., phoenix, az. 85016
MINIMUM ORDER $15.00 I.. . for more details circle 124 on Reader Service Card ,
SEND FOR FREE CATALOG =TI Ta - i
TUBES UP TO 80% OFF ~ ¢
SEND CHECK OR MONEY ORDER FREE CATALOG
HARD-TO-FIND PRECISION TOOLS
Tv TEcH sPEcIALS Lists more than 2000 items—pliers,
lwleezzlvs,lswire iplplpers,.vacux:m izs:elm,
rela 00is, optica uipment,
X P.0. BOX 603 and yca"ses. A_‘I)soII incel?ndL!‘s elen pages 07
ngs Park' L" New York 11754 useful "Tool Tips" to aid in tool selection
JTE SEIN TOOLS
417 N. 441h Street, Phoenix, Arix. 85018

. . . for more details circie 118 on Reader Service Card

ALl NEW FROM ENDECO

|
| the desoldering
| ironwith @

l light

Exclusive new safety light
shows when power is on

| MODEL 510 $15.95 NET

| Three-way on-idle-off switch « Operates at
40w, idles at 20w for longer tip life « 6 tip
sizes avallable to handle any job « Cool, un-
breakable polycarbonate handle . Burn-re-
sistant neoprene cord « Exclusive new bracket
insures alignment, prevents damage « B'.”
long, 32 0z « Also soldering irons and solder-
ing/desoldering kits.

See your distributor or write

5127 EAST 45TH ST.
INDIANAPOLIS,
INDIANA 46220
PHONE 317/251-1231

enterg;‘)s%e

In spite of rising production costs, labor,

materials, freight, etc. Electronic Chem-

ical still maintains the same high quality
.and low price as in our very first year,

Volume Control and Contact Restorer

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

contacts. [ waprovii]
—-— A o
= For Color and B/W «Nm“'
Tuner Tonic gg&?x&
Cleans and |ubricates
f tuners (incl. wafer CONTACT
Nour type) - economical, RESTORER
'~ a little does a lot N

No-Noise products
guaranteed non-flam-
mable, no carbon tet,
non-toxic -safe for
plastics,

Super Spray Bath

Dissolve and flush away
grease, dirt, oti 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
alrcraft equipment, print-
ed circult boards.

Often imitated =
but never duplicated

Other “No-Noise’” Products:

——
| c qq-Suoer Lube -Frigld Alr -y

'[ ‘Tape-Reco Head Cleaner m e
——

| ELECTRONIC CHEMICAL CORP.
813 Communipaw Avenue Jersey City, N. J. 07304

for more details circle 108 on Reader Service Card



Square Wave Testing...
continued from page 33

service manual for the amplifier. It
says: “FR essentially flat from
200 Hz to 10 kHz.” So, the amplifi-
er has checked out close to normal.
Not bad for voice intelligibility.
That’s what it was primarily de-
signed for. The clipping observed
near full load was disregarded be-
cause the amplifier seldom runs at
more than 15 watts in its present
application. We will check it again
after it is operated for a few hours.
Interpreting Distorted
Square Waves

Like all symptomatic analyses in
electronic troubleshooting, there
are few clear-cut, absolutes—-with
the exception of a blown pilot
lamp. The most expert audio tech-
nicians employing the techniques
described previously maintain volu-
minous notes and waveform draw-
ings on every job. There are innu-
merable variations of distorted sine
and square waves, If all are record-
ed along with notes about the re-
lated symptoms and faults, you will
soon accumulate a wealth of valu-

FOR TUBE A

1

- 30 KV CAPACITY
- METAL CABINET
- SPEAKER BUILT IN

k/emafic

MASTER TEST RIG
ND SOLID STATE SERVICING

f o
e/e IC 2245 Pitkin Ave.. Brooklyn.N.Y. 11207

FREE! Adaptor Quick Relerence Chart

able information for on-the-job
daily reference. Moreover, the
sine/square-wave (or function)

generator and scope can be used as
a point-to-point signal injecting and
indicating combination for check-
ing key portions of all amplifier
stages under passive (nonoperat-
ing) conditions. It should be under-
stood, however, that sine waves
will pass through nonlinear ampli-
fiers with little, or no, perceptible
distortion, whereas a square wave
will be distorted. For this reason,
the use of sine waves is usually
limited to amplitude measurements
in these particular procedures.
Passive stage checking requires
a scope with sensitive, calibrated
vertical deflection, usually between
10 and 20mv PP deflection over
one centimeter. When an overall
frequency-response check of an
amplifier under dynamic (normal
operating) conditions reveals
square-wave distortion or attenua-
tion in any area of the amplifier’s
specified passband where distortion
or attenuation is not supposed to
be, switch the amplifier off and feed

MJ-195

¢~ $149.95
less 19” picture tube

- HIGH VOLTAGE METER

- STATIC CONVERGENCE

- FRONT PANEL CONNECTIONS

. . . for more details cirgle 133 on Reader Service Card

square waves in at key input points,
while moving the scope from point-
to-point following the injected sig-
nal. After isolating a fault to a par-
ticular area, you can then isolate a

| defective RC network or a faulty

| collection of the almost

capacitor in the network.

When checking small-signal tran-
sistorized circuitry under passive
conditions, use the lowest possible
square-wave injection-signal volt-
age that will produce a useable
scope indication.

The distorted square waves in
Fig. 4 are only a small, generalized
infinite
variety encountered during audio

| amplifier testing. W

\

DISCOUNT
TEST
EQUIPMENT
SPECIALISTS

SENCORE neAa

Caler

COMPI-.._ETE LINE OF ELECTRONIC SUPPLIES

ICC/Mullard & Raytheon Tubes
Telematic Test Rigs

L

FREE CATALOG

QUOTATIONS ON REQUEST

FORDHAM

Radio Supply Co., Inc.

558 Morris Ave., Bronx, N.Y. 10451
Tel: (212) 585-0330

Last year, 7,000 people
died because they
found excuses for not
wearing seat belts.

This year, our ads could

take away those

| excuses and save

quite a few lives.

Unless the ads don't
find their way

| into your magazine.

Then, what's your excuse?
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. . for mote details circle 112 on Reader Service Card



' READERS
SERVICE INDEX
|

| ADVERTISER’S INDEX

TWENTY - ONE YEARS RGO
WE PRODUCED TRE FIRST
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101 B & K Division Dynascan Corp. 17
| 102 Blonder-Tongue 12
103 Book Club—Tab Books . .34-37
145 Centralab Distributor .57
104 Channel Master . .43
105 Channel Master ! 10-11
143 Chemtronics .............. ... ..49
106 Data Technology .. ... .. .42
107 Edsyn, Inc. . o A v G
144 EICO g W53
108 Electronic Chemical . .58
i o 109 Elenco Electronics .. .57
we ame t 110 Enterprise Development Corp. 58
‘ 111 Finney Company 355
112 Fordham Radio Supply Co. - .59
113 GC Electronics 31
General Electric—Tube Division .56
GTE Sylvania Consumer Renewal ... .3,7
114 Heath Company 14
115 Hickok ! .56
116 International Components 59
117 International Rectifier A8
118 Jensen Tools & Alloys . ..58
119 Jerrold Electronics Corp. Cover 3
120 Kay-Townes, Inc. = W
121 Leader Instruments Corp . . 8
122 LPS Research Labs 52
{ 123 Mallory Distributor Products = ....... 5
{ 124 Mountain West Alarm 59
' 141 Perma Power L
125 PTS Electronics, Inc. Cover 2
| 126 RCA Electronic Instruments 51
| RCA Picture Tubes . .. ... .. 39
127 Rohn Manufacturing 15
128 Simpson Electric Co. 13
129 South River Metal Products Co. 53
130 Sprague Products Co. .9
131 T & T Sales Co. .55
{ 132 Tech Spray . . 54
133 Telematic . 59
134 Triplett Corporation Cover 4
135 Tuner Service Corp. ! 28
136 TV Tech Aid 58
137 Wah! Clipper Co. 8
138 Wayne Electronics 52
139 Winegard Television Systems 23
142 Winegard Television Systems 50
140 Workman Electronic Products 60
| NEW PRODUCTS
| 700 Oscilloscope . ... .48
701 Digital Multimeter A8
702  Circuit Tester e 49
703  Amplifier Checker .49
704  Soldering lron Holder L 50
Almost from ts introduction Mcre ghan two cesades a3o a ;gg iAEOfL':f:r}{inut%t:[:asTester gg
WISSH kecame © Th2 standard Letter 'Patent was gsanted on 707 Digital Multimeter : 51
of the industry.’ Fzxr a straight WISSH. Today d-wough the sar- 708 VOM ) ) 51
contact cleaner IT (UST CAN'T vice ndustry ‘usez it ‘mostly in . 709 Parts/Storage ‘Bins _ 51
BE BEAT® aerozol cens, Umcle Sam wuies 710 Microphone . : 52
Today we produze 3 whole fam- burdreds of galo7s in liquid 711 Speakers s 52
ily - - A BIG TAMILY - - of jorm to service a wide variety ;%% sMsAor/chva ‘?rf;nscelver : gg
chemical prodicts “or the elect- of electra-mechanical equipment 714 B/W TV Power Sentry System 53
sonic industry. Tev, too, have WISSH has been assgned ..S. 715 Monitor Receiver 53
becoma standads ir the industry. Govzrmeat stogk umber: SN 716 Electric Sign 54
For example telee our SUPEF 685D - 973 - 3122 and SUPER 717 UHF Antenna 54
WISSh. - It cleans ad lubricates WISSH, FSN 68E) - €35 - 6334 fls GETRniE Fooucts =
like notning eve- has. . . and has We'-e kinda proud ef oLr olc 720 Ca,’as"'tereoa{)f;p,ay 2
yet to harm anyon€'s tuner. reliables. We commend them 721 Color TV Replacement Picture Tube = 56
to your attentan= 722 Stereo Turntable 57
723 Telephone Answerer Display 57
M / . 724 VHF Cable Loss Equalizer 58
WaRKMAN fo il
Subs®cuinn of IPM TECHNWOLOGY 185C = TE T IN TR MENT
BO< 3328 SARASOTA.FLA 33s7s |  FFODUCTS NC. e STRU
900 Hewlett-Packard Model 1220A
Sweep Scope A 44
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COMPLETE MANUFACTURERS' CIRCUIT DIAGRAMS
AND TECHNICAL INFORMATION FOR § NEW SETS

ZENITH

TV Chassis
16EB12X, ZX

— fo r 150-32 ‘MFODULE ASSY s os o TR -—
NTENNA| o | 1o, 1% 10 ; MOCULE ASSEMBLY - soov P-PV
1 ' | 2 i QIo! ! 121-506 OR -’:n‘: SOUND ) =~ (2 sov PPV “l
: 121-505 OR 121-504 OR Y >4V QI03 . i3 o aLicn b1 ‘
-4 r— B 121-503 OR | 121-954 N 121-522 OR 121-95! B B Tt o lv‘ ot \Y
e i I moz  121-954 Litas 2NUIF —= o 3RO IF wor o . . s Y
v & q 10t 1 ISTLF a3y 41 292 ¢ 3.9y onh mo k) 20 v T cR101 LI Oof sk T
R e P l [ 84 1 as nny PR A T e | e L » ; iy . sy Wl .
e A= -5 * mooe) " R108 e L 4L
. T e T Lese] cosfciosf cm | 2 & Lobm R T I Qi S0t _nm ““ ~==- 13V PPV
J—4 | ) Cuf 1R R0F 3 uF ”» 110 0 B o nf € | ciza ° ? i o 3) 60 Mz
= I c102 Ts | ? ] v | e N Lo0u = &nf 2 + ' LULH )
c 041 F 0 $ s 3.0 140 G n P 1 1 Ko
| anpr |Vl t - e 4*5“3 i 4 . ooy 1 5 2126 2 l ol t s 45, 00
Tj w0 * - mourr_ ¢ i —8 . b s o Rebe : " k i v |
l ) ) 0 i 398 o ) aiie — o U0 LN Y . - q 13
10 CHassis *’" uozs €0y tozs A Lo 109 %-m R106 ' TR I ciig L s, 120 a0 = 398 . s o T -
o 2y | L 3915 12 T Cors $ix 210 ' ae ' 3.9n 0015 § y0n i 1 ae o
0018 0 s o | . 16V PPV
co | wa LT ] 5 ey ! - cizs L ; 24V PPV
L | 148 00r 14 = 109200 4 15.76 KHz
Y . == s - L S S e 4y JEl L 15w o1 ] 0 ! o 15.75 KHz
"y l"" [ t Ciie cur o y - oar ol ¢4 1209 |
s 0013 o1y 1 ow
MOUNTED Ow T 1o 0068, cIio
tuner L s a0 WAL Ciis R A B T
|. [ —— - o . i 0 1 e 0w ot ) ‘.'.n- o4l 5. 12w _]
R239 R240 YELLO® uc ohN (209 » » 18V P-PV
LI 10 WP TUNER @ -_m-.- »+24v L = | @ 24V PPV 15.75 KHz
220 [ 410 20 VIOLEY et 8Os l S0 R
e ——— —
L ¥ +24v
B wo T (o3 . 3-101 Eo_—n 9-9_;; WOCULE ASSEMBL |
@-Ra1e A6C LEY VIDEO OUTPUT ANC AGC.  mis) ct
iareen TEVETTEY ¥ 0403 ' ! } T T—— e S . . 2.8V P-PV
AGC e | 121-446 b f Q406 | (o 008 - QUG /) 32V PPV 15.76 KHz
ouTRUT oy e Acc 121-866 OR 121- 990 e V201 100-561-01 OR| B) 15.75 knz
[ v P 20V GROT I L e I Sl
— I ¢ 9.6 n —~ +
Z\ uH w " 11 M oso lzs T 1202 I -
0 2an [ 130 LI N T
Bl s |s 8428 .6y e Seu 100M —  socus
f. 4‘ “+ 1y L) 3 :" [ _mazs m’, . m_?,__ e |§|?$||3 170V P.PV
l g 3 1® t cily @ s.en]  MME W B | caz| | - f AUDIO OUTPUT 9V P.pV 15.75 KHz
braav [ s ROl g, 5o ¢ el s n — & @7 mor w2\ i T s ' 60 Hz
| re02% 8- T- chep2 cas - aoer o bsn nﬁ 5, | - 20 | T I | 4
m ‘ ¥ c;:z * OD'ICAOII '¢| = R L9 bl B  { T
211 .0033] . S Sgep  SOM I T__ L h
l * "';:’ ‘ % Raos +24Ve—r—— e C 4 Jrooe oke v o 1 ==
a6 LAY i f :(u Q405 | | 5 ™ (203 Ly mr:le J a2 /) 3 (l-\ SR
l ] 121-975 | I =0 =N e +130V pa e 0 sz\ng-vv 15.75 KHz
L Aun Jua \us SYNC LIM. ln nl "’l " W § el + P
.* - - -‘ w 2700 3 (
=I [ o ke ‘AL“ - | I A 7;:5.« L L :;ga _]“Z;o
+2av - o ——— - s | +130V o A
= e = I o3 208 o | 960V P-PV
& 210 I na L %” . +140v (11 15.75 KHz
—~ K203
™ 1 '@\ r] u.; YERT _;mn‘ (1, G ot It
- W g | we | [[1*] Jo :
X ol o g
T .y 4 (N 1)
| T (2117
102 ‘:1 ] 10 102 [T} o
R0 RED l -4 . 1 Gl = ‘:M"‘s' ’
|
]| Sasde - 4 ——> +130V
el = = = o thaoz | ]
— i
H [ 0203 ‘I [
AT 7] o) o =) LB 1750 ? JeST_POINTS
" | paa | 13 R229 A3 HORIZ. QUTPUT [e11] L2008 |
e Y Tl 1 9100 OR 9.94 MOULE ASSEMBLY 3 oy W a1 F‘ni o%a | sa i rRov " Yoo TonTan Jan ] o €1 oETEsean ouTruT
I +24v }anp VERTICAL AND MORIZONTAL 2|97 30R 121987 ] 42 $60121-820 » | f B0 T L0 sslu ‘::uu s €3 VIDED BiAS
§ o 1 AFC o ol cores 'L HORIZ 0SC ¢, ) e S Q' t I &l W Tesow | 2 l 8  SECOMD LK. COLLECTION
B o - - e _ . o vioE
wn: Q70 atte et 7 L, free - f“m & Sans I I : ¢ Do, |
w0 § 121 982 OR vec. 0015].003) 4+ Lt 3 — | ¢ | F A.G.C. OUTPUT
3 8y v ™ ar ! t 1208
2 <IE888 £ :n | 2 ;: : Qo BCYE CAPSCITL g A':r'nlz:l»cq;;' | ¢ ‘ " RSB buiad
A k1] i b £E1) 1] il L bl W SOUND DISC. OUTPUT
:,%@ DRIVER ":;;;T.;.", 310 At "'.mr I ] - T T !_{'1' 204 cute [~ e SEF et e g § ” 9 VIDEO DRIVER OUTPUT
. 0 4 u% w0 ] 5 ? ""1 B 3 ey - ¢ i ' 8- ouu’r::g: ;ug Leans K 3RDL.F BASE
| cror | + ’Q =y RI1Y of T L5 ( :z:n:' [Gais < Lo ‘ i I.n =
; :10: :wo:;“ o | D_‘_( :'_,c1|1 013 270 (A0S - tm_: ::;g , . .‘_”_ vl ,g_f: % r e i o L | +
1n T auremate 2 '"‘i 1oa J00% ¥ 180 o T vt OETH B = “" | -1 ¢ 2Y) ™ ol
T 0 SEPARATE 00 e = 4 + 7‘3 9705 s i Lt L "j sip i ]
fn;.i CAPACITORS e RI1S. IS0 10" 1w 121-755 13} A HORIZ WOLD i . -
— = -— L t
274 e HORIZ DRIVER| ~— = 1
— o +p—= T ‘ == -+ :
AFF12 2198 ({1] Lelon)
. ‘ -,;_. __HIGOV HIOV 4oq, e i 4140V 30V 424y SYMBOL DESCRIPTION ZENITH PART NO.
| st Bar =" 1| firo b L] cmﬂ C220A — 2004 electrolytic cap 175v 22-7201
201 | [ -{I- R235 gl C220B — 1504 electrolytic cap 175v. .22-7201
1 2221 R223 1 ! - “7‘” CR208 _ w01 ’6 L |: CcR203 CR20% e a2 L C220C —50pf electrolytic cap 175v. .22-7201
| 196 100 2l | ri'y-u"n. ) _+ | _:: 00e7 R215 — varistor 63-5440
L [ feocn g T | oy Rd14—3K control AGC level .. .63-10148
1) RED CR204 (R206 J 3 cR206 R702A — 50K dual control vert size .63-10225-01
L | ‘ N, | caie L CR?06 [ R7028 —500 a1 dual controt vert lin. 63-10225-01
- 0202 | ) 0 o] T el AR : L203 ~ horiz hold coil . ... .. 95-3100
== 121-821 OR ’ :7:: . ” F201 701 || m' 10 zm °“°‘ e °'"°' 2R T201 - audio output xformer 95-3120
arse |l " % Mo |, U | oo, 2 e I ¥ 7202 — vert output xformer 953094
VERT 2221 not 2 | — 4‘ ~ *l | =— T203—yoke assembly 95-3126
OUTPUT || 4 X }{ L = T205 —sweep xformer .. $-94397
2 12030 ATl - o ) a:::(n( oo b Renn _j .t “!"?,z' RaY T206 — power xformer .95-3131
";;" et 4= [ .m M ot A.No N J l'u.:-t’ur T1102 —quad xformer . . . 95-2789
I. | L, O 4 | L | CR202 — high voltage rectifier 103-239-02
- o * .((_FW ;. I +.—‘ +* SR | I6EBI2ZX 1C1101 — integ circuit . .221-48
ER SUPPLY POWER SUPPLY F201—fuse 15a ... .136-29
- = — == JTNE —_—— e e ) CB201—circuit breaker 1.2a 85 976-03

COPYRIGHT 1974 BY ELECTRONIC TECHNICIAN/DEALER ® | EAST FIRST STREET, DULUTH, MINNESOTA 55802



SONY
Color TV Model

R KV-1500
)
0406 ZSCIIZ'I
—_— - = - - - o - = li0 g, o f22 RAI7 (2% (2%)
1C201 CX-093 209 Q907 '3c867 040) 25C1364 Q409 25c1364 Q402 25C1364 0302 D303 (722 )
SIF “S_nﬁ'l’;z_ -y €249 15p S C — T ';?404- Tl j4v  L407 SEpH
| ST —‘:2—54— 7.32'% ek I8 R409 33¢ eov| 2228 3%
| BTl & EA o 403 355%
L Rl 250 | "2‘9.?‘3 3:10'-5':‘ e ,68m Rage  Rao? 18. ORIVE) D401
245 R252 - G000 0 o I | L:OI W*—T_ ey x UFSD-14
QI/100v 6Bk o yn Ra
v | Fav R256 I i = | l gRan
T e 1| - ) L 2K dogo| 47420
o5y | T ONE 330
76 %54 32 EARPHONEY -
Ic2 A 4 |vra
)
JRaigas Tclnggv o Y[z ! 'czdgf ;E(ﬂlﬂ“"’
o) e t EARPHONE 2 o 0433 i
v s 1
V= ag.n R279 ! Mg i DRAWGE
3.5 | Q304 25C1364 L &
coasl crl L8l L Lo sl sl ey l 530] (140 Kitl 0305 25C403C D304 D305 IT22 s R2I 12 (W)
. lg?f\-.a Ik, o 0087 T&g.:? 100p 0302 2SC403C CC DET T BPA 2 ) '?3! B-Y DEW Q407 7 0:3‘;0 34
16v i 18v R332
8PA | - 35 Ik R329 18 100 €351 C352 8OV VRa03
c D201 17261 = 7502 efq w1 5 M 2Nk ey cae | 1303 572 @ P ,3},‘;;,3:,2?%!};".
D VIDEO DET = - __t . . e i0p oy | T22=5 {4 don l
100V 680 lc30s [ dc308 Fsex P " T ol ° R368 0304 0402 1
199 6y Goat 55v s v b
5 i 3o | |vR30S R326 = | 133 373 ¥4 AT
R 308 1%-B R3B! 150 ! 68k ¥ Ra23 | |Raze
£} 29V P_Ol lo_r_‘casgs” 12k csor \J. 0 »t F(ALC) (m Q304 'e I - ns;r:,. » £330 £1.2k
0207 kv 0 - - A a.8v g v
i 3ot 31 HM e apv pecid 9305 T30 J I . L ; !
1 180 | | q30: 1H<1041 328 E)> L X R369 & 1 372 4  |VR404
c i J.c 304 |apy R316 22k 8an . cly N TC322 R; 1Bk €8x 2389- Sx-8
U_ 2] Topar [* av- f36v ez oy 00022{095V c0a? % 0308 Pl fRec
1 | 1 [ | %30 +— o8 W e[ v T T L PR 14 o R33 Soa Ru7 J*' i Tos b
= [ | 0 56 v = 2| Tua'$ 'LZ:'?" Tiov :‘=c°33|5E”0 0075 i3k 3 s = '
';E?? 1 Tuooxzsv 0303 5.7y | al7r25 dar hizig o T
) : :
B Q303 _25Ci364 0404 2
- - R-Y ORIVE  R425 124 {2W)
T o acc L 3g2 .
raooz2 33 R2I6 23l ’ [ 7 5C4038 00922 9309 25€403C D306 D307 1T22 -6V i2v L1409 S6uH
iov ]’ &%32 3 %ﬁgz o | | Q3Q1, 25[A677 7. 0306, 25€403¢ 0307 25€4038 Q308 25 09 25 06 030 - 409 56y o
Q408 25CiI27,
— T } ez [ i6v[ 1502 e 2k —‘L B s Fam e d Asoicar ’ il i . G out !
st Vi 23 54 v 0403
- oBvt=530 el JL304 3 1.2k - J o FSO-
/000 7 ! ik - R374 0306 R426 |c.omvﬂ§"‘I
= [ e Y lnsrs 273 -
~ = % .-7 2% $6.6k grazr|  gha2
- - . 5 3.4y 37 330 :
— v
344 68 | z L30? =
3LR380, 2 Je " B2 |3 R376 'no 5.0V a0
: 56y TAT0p F10K i} - - - o 2.9v — o 5] |vmacs
120 VRIOIP) ) e ) 3 o307 8] 16 8kGH i .
e T st 8, o3 3% =1 ¥ 4:csso. 0408 3 ! |
VR903 3 F aluii T2
" [ e 2 8 = : &0 c35818p
20 raos s ] . Q405 25467
Vi A 1830 L —— | G-¥ ORIVE
' VRSGIC o S
(EE} H -8 38 - -~ . i - _ i_é_ - 7‘3_7 -_
+ . -1 i’_ — m‘l
| S— 19mA J
o 1
. — - = — - 0~580V W
L —I— — - - =2 - - = 0506 FFSD-1Z 50 G i vy |RIOAM B
0501 25CI364 D503 1T40 Q505 _25€29t e 172w
1 PIN MOD D504 HFSD-I1Z D505 HFSD-IC 8 Q506 |25C1364
H STAT 501,0502 I1T22 502 25C1364 Q503 25C1364 cs57 Q504 2SClI27
M | '3 0503 0ok es O B¢ HOR 0SC 2 10160V HOR ORIVE { K 905 11057 iy Tiov 2 RE(:Yl ks BLK o e |
s . W
[P R505 ROIS Ik R8G5 7597 7 nay= | |
LA 3¢ S Sas sl 2574 I 501 ! T 150v %00 560V NE 701 "
o i) Fe3e snson# noT B sy \ ! L - 2
v rrv , osor | in ey s csiy |90 T°csl°8 - { 2 & o6V ]
BRT | csﬁz e 3 508 Goar | %%%!3 Py as%% 4 " VRS502 ¢s23 :77&8 ] ;‘l .
! o e 1 s v 500-8 ([2w) =
5% + foov 15V - T?sv Y %ﬂk‘” gopl R 33 WV gs0a . ST \IIOR??B’ﬂ T‘-”‘OOV I R705 R704  JOOK 56703
~2.2v (H,SIZE) T (2w) 11/2W1 |
o o S o " % | THELsy L
- 100V . 5 £ i (] A
i Clo[Rea | VS U K 23 Lol T Fo00 Ay PNTY os| .3 31741 Tesov
0502 ~ 50 160, l Sopv W L Be ]\ oFi tscRw)
k 1 de FR0° Lle rsi RCSIE 5007 R523 S0y = : RSID
390 csﬁﬁ" 7 36 -] 100p c%u ‘l‘ 2ok | 2w) J 172w} ] (Focus) L 3302w
1 ?oov 1f. =1 5 d . L | I €702 00047 LOKY. =
' ~ [ f 0507 VO9C v
3075007 ——— = L
sl D509 IT22A  B809/500¥ : L | i
= PULSE 5ToP Q507 25CI364 0508 ZSCI364 T ¥ R553 + | D508 I1T22
— 0509 VER O 1oy 5 £ RSST T = BLK
R333 vow) [ W00k~ R560. 22 1l [ T
| ; = ! wov ¥ ME0z 3 _l2 ll! g) _?a - =
i 22716V Lrsas — cg;e 2w / 2|L POV ‘ o [ -
T 3 e gy Taw =idie | @ T TE g ® g A "
| " €546 1 = RITWY 950801 SB- 2¢ a . ]
| R sv-l  a7rev ¥ 47 Ok Do ! 0801 LBOI glgoy W | o
%56 x 8 1 [ REOS
: . ¥ .osoe r 3 0509 )l /2w %0 ‘2&% Digor 68439 B 1 L ¥ SIK(/29) E
" E ¥ 805 p i 1 M
< vesor t 856 [ 2 b 900t \6aon L e F v T .:.:?b.. T
) 10x-8. ar o pw ! L9072 T naos L !
» RS67 O%A9 0902 I | PIC HII 1
LN # ) o B 068 202 \ " | -
Tysov 2004 ) 7PN | @mw) ' . 4 -
' L B 561 50| | I Z ]! L3086 l 0803_, D802 SB-2B H 1
T o S ol *2’7 i i %020t | oPC % agg JEONY VT ORP : 3 b i
3 R550 R3S Resg T .l (1 : P oeczjiov LGO’i 3 1801 | =
| L
| I’W'GV Tlov Fsg 3 o | /o S | |eT ,ﬁsv i I - f * ®B02 1802 oevE | Bz?‘“l 3y BT 1;);’2‘ i fiec
i Flood .i_j )
e : 82~12 33N Seaos | cocT 172w} | 1l
g == ® % | 8T D803 100-05 1" |i6cdon (337 7 ATHE o
DSI0_1T22A Q509 25€926A i/2w) 1 J SPREAD UP 13w) | eV DC8oI -
Yl 4 B v. TRIG B - VER DRIVE = = Q802 25C1034 =
RS02 0l v
| (:2%3) VER OUT | — -— o SRy

Q902 25C867
VER OUT 2

COPYRIGHT 1974 8Y ELECTRONIC TECHNICIAN/DEALER ® 1 EAST FIRST STREET, DULUTH, MINNESOTA 55802



SONY

Color TV Model
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SYMBOL DESCRIPTION
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ADMIRAL
Color TV Chassis
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SYMBOL

DESCRIPTION

R901—2.2M %w 10%
C901—2200uf 10% 25v .
L204—IF ... ......
L206 — filter
L207 —filter . . . ..
L701 —horiz filter
L7202 — horiz tilter
T701 — horiz osc
T702—horiz drive . . .
T703— horiz output xformer
T901 — power xformer
defiect yoke
fuse .75Z ..
fuse 1.6A .
tuner VHF

ELECTRONIC

TECHNICIAN/DEALER

LM E[K[FANK

COMPLETE MANUFACTURER S’CIRCUIT DIAGRAMS
AND TECHNICAL INFORMATION FOR 5 NEW SETS

SCHEMATIC NO.

SCHEMATIC NO.

ADMIRAL .. .................
Color TV Chassis 3K19

Color TV Model KV-1500

GENERAL ELECTRIC
TV Chassis T-6

ZENIVH wu poo g om s o oonn bodus sl Bis
TV Chassis 16EB12X, ZX

Color TV Model KV-5000

GENERAL-ELECTRIC PART NO.

..ES14X53
.ES31X37
.ES36X72
.ES36X

v o e o .ES36X7:
....ES36X48
.ES36X78
.ES35X5
.ESB1X4
(EST7X11
...ES88X2

TELESCOPC
amr,

...ES76X5
...ES10X6

ES10X5
..ESBEX13

GENERAL

ELECTRIC

TV Chassis T-6

SEPTEMBER e 1974

TR9
25C460 ®

TR2,TR3
2sch?

L202 w03
OTTMN) ST 39,2001

CR401,402
IN6OPE2

rmon @

TRIO
25C458 ©

TRIN
250770 P

TRI

sora = I
S =
TRS TRE CR201 TR? |
25C682 @ asci? IN6O a2

254608
1)

NOTE (vnf TumgR)
PRONT aND REAR SECTIONS OF SWITCH ARE VIEWED

PROU FRONT wiTh Twf COMTROL Snaf? v CHANNEL 13 POSITION,
£ FRONT Renfam

25875 ®

CR803 CRBOZ TRI6 CRBOI TRIS TR14
IN3aA IN3AA  25C458® IN34A 2scs3s@y  2saisv
TRI8 TRI9 TR20
25281 © 258341V

CR70,,702
IN3aAR2 )l

TRI7
25C458®

TRI2
258770 P

»rcantn
proey
she‘y

Jao

TanpromE
Jacx

o
Le02 * Léos

}

2SC458Q

TR23
258468

CR703
15689

L70)  Lroa

1 8y
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MAIL COUPON TODAY
Please send me a Jerrold GIFTORAMA Catalog

r . N N N N BN N N N N |
l and one free GIFTORAMA Point.

' Name

Address

City State & Zip

Mail to: Jerrold Electronics Corporation
P.0O. Box 350 « Horsham, Pa. 19044

More and more professional installers are choosing

Jerrold top-rated antennas, preamplifiers, accessories and
INSTANT MATV equipment. If you are one of the many pros
using Jerrold equipment, this exciting new incentive program
will give you the opportunity to gain free gifts as our way

of saying “Thank You.” If you are not yet using the

Jerrold line, these premium gifts are an incentive for you

to try Jerrold products. For complete details on this
program, contact your participating Jerrold distributor

or mail the above coupon today.

E JERROLD Electronics Corporation ¢ P.O. Box 350 ¢ Horsham, Pa. 19044

a GENERAL INSTRUMENT company

. . . for more details circle 119 on Reader Service Card



‘The reader that can

stay on, and on, and

on. The 603.

The price of the Model 603
V-0-M is only $173.

The one V-O-M you can forget about
forgetting to turn off. The incredible
Model 603 FET V-O-M with
exclusive Triplett Micro-Power™
draws only 10 uA, can stay on
indefinitely without impairing per-
formance. ldeal wherever frequent
test changes, interruptions, distrac-
tions—or gremlins—keep your V-0O-M
working when you're not.

Truly outstanding features:

1. Exclusive Triplett Micro-
Power (TMP™) provides
battery life in excess of a year
for carbon batteries with unit
left on continuously 24-hours
a day.

2. Low-Power Ohms (LPQ™)—6
ranges with 70 mV power
source for in-circuit measure-
ments without damage to
components.

3. FET V-O-M with Patented
Auto-Polarity—convenient
and time-saving, always reads
up scale.

Accurately measures electric and
electronic circuits on production
lines, in quality testing, during main-
tenance, in service shops and on
calls, in the laboratory or classroom,
in the field.

One range selector switch operates
the unit. One probe handles all
functions—AC, DC, MA, Ohms—and
a simplified scale utilizes only 4 arcs
for all 44 ranges. The Low Power
Ohm circuit permits fast circuit
measurements without biasing semi-
conductor device junctions. The

SOLID STATE
V-0-M

NPT Brs.
0C 11 VI . & 10 wEc

—— A Q< (OO

BAYT CHECK

Model 603 also has a unique,
Patented Auto-Polarity circuit: push

a button, measure either plus or minus
voltages without switching leads.
Make very fast voltage checks where
polarity is known or doesn’t matter.

For more information or a free
demonstration, call your Triplett
distributor or sales representative.

TRANSIT

1

=== AC - DG MA et

For the name of the representative
nearest you, dial toll free (800) 645-
9200. New York State, call collect
(516) 294-0990. Triplett Corporation,
Bluffton, Ohio 45817.

mTRIPLETT

ALL YOU'LL EVER NEED IN V-C-M's.

Triplett. The casy readers.

. . . for more details circle 134 on Reader Service Card



