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HOME OFFICE --INDIANA:
5233 S HWY. 37
BLOOMINGTON, IND. 47401
TEL. 812. 824.9331

ALABAMA:
524 32nd ST. SO.
BIRMINGHAM. ALA. 35222
TEL. 205. 3232657

CALIFORNIA-NORTH:
4611 AUBURN BLVD.

SACRAMENTO, CALIF. 95841
TEL. 916. 4826220

CALIFORNIA-SOUTH:
5111 UNIVERSITY AVE.
SAN DIEGO, CALIF. 92105
TEL. 714, 2807070

COLORADO:

4958 ALLISON ST
ARVADA, COLO. 80001
TEL. 303, 423.7080

FLORIDA-NORTH:
1918 BLANDING BLVD.

JACKSONVILLE, FLA. 37.710
TEL. 904, 3899952

FLORIDA-SOUTH:
12934 N.W. 7111 AVE
MIAMI. FLA. 33168
TEL. 305, 685-9811

INDIANA:
5233 S. HWY 37
BLOOMINGTON, IND: 47401
TEL 812. 824.9331

KANSAS:

3116 MERRIAM LNE
KANSAS CITY. KANSAS 6611
TEL 913, 8311222

LOUISIANA:
2914 WYTCHWOOD DR.
METAIRIE. LOUISIANA 7007.
TEL. 504, 885.2349

MARYLAND:
1105 SPRING ST.
SILVER SPRING. MO. 20910
TEL. 301, 565.0025

MASSACHUSETTS:
191 CHESTNUT ST
SPRINGFIELD, MASS. 01103
TEL 413, 734 2737

MICHIGAN:
13709 WEST 8 MILE RD
DETROIT, MI. 48235
TEL. 313. 8621783

MINNESOTA:
815 WEST LAKE ST.
MINNEAPOLIS, MINN. 5540h
TEL 612, 8242333

MISSOURI:
8456 PAGE BLVD.
ST. LOUIS, MO. 63130
TEL. 314, 428.1299

NEW YORK
993 SYCAMORE ST
BUFFALO, N.Y. 1421?
TEL. 716, 891.4935

N.Y. CITY-NEW JERSEY:
158 MARKET ST.
E PATERSON. N.J. 07407
TEL. 201, 7916380

NORTH CAROLINA:
724 SIEGLE AVE
CHARLOTTE, N.C. 28205
TEL. 704. 3328007

OHIO:
5682 STATE RD.
CLEVELAND, OHIO 44134
TEL. 216. 8454480

OKLAHOMA:
3007 N MAY
OKLAHOMA CITY, OKLA. 73106
TEL. 405, 947-2013

OREGON:
5220 N E SANDY BLVD.
PORTLAND, OREGON 97213
TEL. 503, 2821636

PENNSYLVANIA-EAST:
1921 S. 70th ST
PHILADELPHIA, PA. 19142
TEL. 215, 724-0999

PENNSYLVANIA-WEST:
257 RIVERVIEW AVE. W.
PITTSBURGH, PA. 15202
TEL. 412, 761-7648

TENNESSEE:
7614 LAMAR AVE.
MEMPHIS, TN. 38118
TEL, 901. 365.1918

TEXAS-NORTH:
MOPAC LANE
LONGVIEW. TEX. 75601
TEL. 214, 753-4334

TEXAS-EASY:
4324.26 TELEPHONE RD
HOUSTON. TEX. 77032
TEL. 713, 644.6793
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Tat 8 hr. Service!

t TT44

proud to announce the
GRAND OPENING

of our new Service Centers in

$1095

1 YEAR GUARANTEE

ALL PTS BRANCHES are wholly owned subsidiaries of PTS ELECTRONICS, INC: (NO FRANCHIS-
ES!) and report directly to the Home Office in Bloomington, Indiana. Only this way can we guar-
antee the same quality-PRECISION TUNER SERVICE-that made PTS the leader in this field.
PTS is proud to be the only tuner service to publish a TUNER REPLACEMENT PARTS CATALOG.
(New 4th Edition; over 100 pages of tuner blow-ups. Tuner-antenna coil-and shaft replacement
guides available for $2.00.)

WE OFFER MORE.
SERVICE IS EVERYTHING WITH US.

WE ARE DYNAMIC AND FAST.
TRUSTWORTHY.

YOU AND US -A TRUE PARTNERSHIP.

ELECTRONICS, INC. is
recommended by more TV manufacturers
and overhauls more tuners than
tuner services combined!

all other

Color  Black & White  Transistor
 Tubes  Varactor  Detent UHF

All Makes

VHF, UHF $10.95
UV -COMBO 17.95
IF-SUBCHASSIS 12.50

Major parts and shipping
charged at cost.

(Dealer net!)
over 4000 exact tuner replace-
ments available for $14.95 up

(new or rebuilt)

AND STILL TRYING HARDER!
INOT A FRANCHISE COMPANYI

. . for more details circle 123 on Reader Service Card



Now, 23v
black matrix,

inan economy
matrix,

From Sylvania, of course.

Replacing a black -matrix tube has usually
meant buying a brand new tube because
rebuilts just didn't exist. Now, Sylvania has
changed all that.

We've added five black -matrix tube
types to our low-cost Color Screen 85
line, and that even includes the popular
23 -inch diagonal size.

That means you can offer your
customers two different price ranges.

And increase sales opportunities
by offering a low -price replacement.

With Sylvania, you not only have
one of the broadest lines of replacement
tubes in the industry.

You also have the latest.

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

CEO SYLVANIA
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Real cool!
Mallory's new Desert Deals.
Refreshing way to get more for your money
this summer. We've packed five of our most

popular product
groups inside high -

quality. durable
Igloo" coolers.

Just buy the
contents-specially

priced to whet

Aisiti-447

kiirreasai

MALLORY

your thirst for value-and get the coolers free.
Take your pick; can -type fi ter capaci-

tors; 2.5 amp, 1000V rectifiers; Duracell
alkaline batteries; PTC diode/rectifiers; PTC
transistors.

The Desert Deals-more great values
from the Mallory Money Tree. See your Mallory
distributor now.

, ---17

MALLORY DISTRIBUTOR PRODUCTS COMPANY
o llvislun of P. 11. MALLORY Az CO. INC.
box 1284. Indianapolis, Indiana 46200: Telephone: 317-26--1501

el5HOGN Ufferfty Products DURATAPV Resistors Semiceliscfors SONALEfIr Swiches Timing Devices and Slolors

DURACEL' DURATAPE' and SONALFAT are registered trademarks of P R. Mallory t Go . Inc

. . . for more detai s circle 120 on Reader Service Card
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NEWS OF THE INDUSTRY

Motorola and Matsushita (Panasonic) Close Purchase Agreement

Motorola, Inc. and Matsushita Electric Industrial Co., Ltd. announced on May 28
the closing of an agreement for the purchase by Matsushita of the operating assets of
Motorola's home television receiver business in the United States and Canada.

The closing consummates the agreement signed by Matsushita and Motorola on March
22 of this year. Matsushita will operate the acquired assets through a new company
called Quasar Electronics Corporation, which will be a subsidiary of Matsushita Electric
Corporation of America. The new corporation will market its products under the Quasar
brand.

The transaction includes the purchase of Motorola's television facilities at Franklin
Park, Pontiac and Quincy, Ill., and the leased assembly plant in Markham, Ontario, and
related inventories in the United States and Canada. Motorola will continue certain of
its automotive operations at the Quincy plant for a period of time until title to the Quincy
plant passes to Matsushita.

According to a report of the closing of the purchase agreement by Matsushita, no
change is contemplated in the present Motorola distribution system. The new corporation
will also fulfill Motorola's Consumer Product Warranty obligations and will have replace-
ment parts available for an extended period of time.

Matsushita's "Panasonic" brand products will continue to be marketed through their
established distribution systems in the United States, Canada and Puerto Rico. The
Panasonic plants in Puerto Rico and Canada will not be affected.

RCA Earnings Down First Quarter, Color TV Share Up

Although its 1974 first-quarter sales increased seven percent above those cf the first
quarter of 1973, RCA reports that its earnings for the first quarter of this year decreased
17 percent.

Despite the reduced earnings, resulting from what RCA Chairman Robert W. Sarnoff
calls a cost -price squeeze, RCA's share of the domestic color TV market reportedly in-
creased.

Admiral President Predicts Sharp Increase of Home Entertainment Prices

A sharp rise in prices of home entertainment electronic products was predicted by
Ross D. Siragusa, Jr., president of the Admiral Group of Rockwell International, in a
speech to Admiral distributors in Las Vegas on May 22.

Siragusa stated that the predicted price increases will be caused by "skyrocketing
material costs." Speaking at the Admiral distributor meeting, Siragusa said, "Prices are
going up substantially on all products, yet they are not enough to keep pace with the in-
creasing costs of materials with which we are being inundated on a daily basis. But we
are not alone. Everybody's prices are rising, too. And the way costs are going, we will
be lucky to keep prices at the levels announced here today."

Siragusa then pointed to the fact that approximately 75 to 85 percent of these in-
creases will be caused by increased prices of materials, which are not estimated costs but
are increases already announced.

The Admiral Group is a full -line manufacturer of consumer electronic products and
major home appliances. The group was known as Admiral Corporation until this April,
when it became part of Rockwell's Consumer Operations.

Additional UHF TV Frequencies Not Needed by Land Mobile, Says NAB

The National Association of Broadcasters (NAB) recently told the Federal Com-
munications Commission that "it is time to put an end to the land mobile practice of
crying for additional use of UHF TV frequencies each time some of their channels be-
come congested."

The NAB statement was issued in response to a request by land mobile interests that
additional urban land mobile users be allowed to share UHF TV channels 14-20 with
TV broadcasters. The land mobile interests contend that the additional 115 MHz of
spectrum already designated for land mobile use will not be adequate to meet their needs.

The NAB said that, until there is a nationwide system of efficient frequency manage-
ment techniques, the Commission should use mobile vans for local monitoring to de-
termine the actual occupancy of land mobile channels. Such a system, the NAB said,
"would reveal the use level of land mobile frequencies in areas of alleged congestion.
Reassignments could then be made from the more heavily used frequencies to those
which show little or no occupancy." 
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RCA introduces the "easy way"
to buy test equipment.

RCA's new Easy Payment Plan makes it pcssible
for you to own .. . immediately, any of the electronic in-
struments shown in the table below for just a small down
payment and only four additional easy payments.

No interest ... no special charges to worry about.
Just meet your local participating Distributor's credit
criteria.

Model WO -33B
New "super portable 3- Oscilloscope

$229.00 $71.00 Down

Model WO -505A
DC to 10 MHz 5 Oscilloscope

$329.00 $101.00 Down

Model WV -98C
Senior VoltOhmyst"

$99.95 $30.00 Down
I MI

Model WV -532A
Relay -protected VOM

$99.95 $30.00 Down

Model WR-514A
TV Sweep Chanalyst

$380.00 $114.00 Down

Model WR-538A
Super Chro-Bar Generator
$129.95 $39.00 Down

Model WT -524A
Dynamic Transistor/FET Tester

$159.00 $47.00 Down

ALL PRICES SHOWN ARE OPTIONAL WITH DISTRIBUTOR

So check of' the .nstruments you need and visit
your nearest participating RCA Electronic Instruments
Distributor. Or write to RCA Electronic Instruments, 41 5
S. Fifth St., Harrison, N.J. 07029. A distributor will con-
tact you. He'll show you the quick and easy way to own
the best in RCA test equipment.

But hurry. This great offer ends on July 31,1974.

O

Model WO -535A
Triggered sweep DC to 10 MHz
5' Oscilloscope
$349.00 $104.00 Down

Model WV -510A
Master VoltOhmyst"
S/ 35 00 $40.00 Down

Model WV -500B
Portable Solid -State VoltOhmyst"
$99.95 $30.00 Down

Model WA-504B/44D
Audio Sine/Square-wave Generator
$109.50 $36.00 Down

Model WR-515A
Master Chro-Bar Generator
5189.00 $56.00 Down

Model WT -333A
Picture Tube Tester/Rejuvenator
with "SIMUL-TEST"
5189.00 $56.00 Down

Model WP -702A
Dual Output DC Power Supply
599.00 $30.00 Down

TRADEMARK(s). REGISTERED
AARCAisi REGISTRADA(s)

Specialists demand the best tools of their trade.

RCA Electronic
Instruments

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

New York Association Elects Officers
The Empire State Federation of Electronic Technicians

Association, Inc. (ESFETA), at a meeting in Albany, New
York, on May 4, elected the following new officers: War-
ren Baker, CET, president; Richard Jones, vice president;
Kenneth Parese, CET, recording secretary; Ronald Palluth,
corresponding secretary, and Robert Ocasio, treasurer.

ESFETA is a state-wide association which offers mem-
bership to all electronic technicians within the State of New
York.

NESDA Increases Annual Dues to $48
The House of Representatives of the National Electronic

Service Dealers Association (NESDA), in a meeting in
San Antonio, Texas, on April 22-23, voted to increase
NESDA annual membership dues from $36 to $48. The
last NESDA dues increase was in 1971.

Virginia Association Blocks Sales, Service and
Leasing of TV by CATV Operators in Norfolk Area

Members of the Tidewater Chapter of the Virginia
Electronics Association (VEA) have been successful in
their efforts to have a Norfolk, Virginia CATV ordinance
amended to prevent CATV operators in that area from sell -

NEW! GREASELESS!
 LUBRICANT
 PENETRANT

 RUST INHIBITOR

 DISPLACES WATER
SAFE  CLEAN  NON -TACKY
NEW GREASELESS LPS:
1. Dries wet ignitions, electrical

communications systems in
SECONDS!

2. Loosens frozen parts, automa-
tic chokes, heat risers where
others fail.

3. Lubricates suspension sys-
tems, locks, hinges, even most
delicate mechanisms.

4. Stops rust and corrosion on
chrome, auto hardware, tools,
machinery.

Harmless to rubber, paint, plastic,
fabrics.

111111MIlb

Lubricates
Psnstratets
Stops Rust

Olaces Wal

tASELIIIi
WIIIUFOR FATAL
PAUL CAtiFILLT

160, Avd. -453COr

SEND FOR

FREE SAMPLE

LPS RESEARCH LABORATORIES, INC.
2050 COTNER AVENUE, LOS ANGELES, CALIFORNIA 90025

PHONE: (213) 4780095

ing, servicing or leasing television receivers.
Representatives of ten TV servicing firms in the Norfolk

area appeared before the Norfolk City Council on April 2
to present their views on the CATV ordinance then being
considered by the Council. Speaking for the ten service
firms and members of the Tidewater Chapter of the VEA,
W. S. Harrison, Director of Consumer Affairs for the As-
sociation, made the following statement:

"The rules and requirements of this proposed ordinance
show considerable thought and concern and generally pro-
vide adequate protection for the citizens of Norfolk.

"Our concern is with one apparent oversight which
would permit the cable company to also engage in the leas-
ing of television receivers. Though the ordinance specifical-
ly prohibits consumer sales and service, the allowance of
leasing would effectively permit the cable company to
actually engage in both sales and service.

"We feel that the effect would be detrimental in two
respects: First, we are concerned about the spectre of un-
fair competition to the independent service businesses
which have served this city and its surrounding areas so
well for so many years. The competition would be unfair
because of the guaranteed access to the home of the con-
sumer that any cable company would have, and the very
fact that the financial bigness of such a company could and
probably would create schemes to subsidize such sales and
service rentals at a loss in the early stages in order to gain
a large share of the market.

"Secondly, we are concerned with the ultimate effect this
would have upon the citizens of Norfolk. Should such loss -
subsidization occur or, for any other reason, should a maj-
or portion of the independent dealers be driven out of
business, the prices for such captive service would sky-
rocket or the cable rental fees would be adjusted to recov-
er the losses which eventually must be recovered by any

"We feel that a well -operated cable system, if properly
regulated, can be beneficial to the citizens of our city.
Therefore, we do not oppose the proposed ordinance. We
ask only that Section 27 (c) be amended by the addition of
the words `rent or lease' to read: `The grantee shall not re-
pair, maintain, sell, rent or lease or recommend any televi-
sion or radio receivers or recommend radio and television
repairmen'."

The amendment proposed by the Association was adopt-
ed by the Council, which, at the same meeting, also passed
the CATV ordinance.

NATESA Publishes Service Contract Manual

The National Alliance of Television & Electronic Service
As ociations (NATESA) recently announced the publica-
tion of a 100 -page manual titled Television Service Con-
tract Cookbook. Authored by George Weiss, president,
NATESA-Chicagoland, the manual explains why a ser-
vicer should sell service contracts; why people buy them;
how to sell them by mail, on service calls and by phone;
how to overcome objections to service contracts; contract
formats and sales, or use, tax considerations.

The manual can be purchased for $15 from NATESA,
5908 S. Troy St., Chicago, Illinois 60629. 

Comments from our readers are always welcome.

Address your letters to:

J. W. Phipps, Editor
Electronic Technician/Dealer
1 East First Street
Duluth, Minnesota 55802.

... for more details circle 118 on Reader Service Card
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We're making it our business to make your business easier.

All GE 18"and 19"diagonal
color TV's have

in -home warranty service.

Stever went wrong with
theit new General Electric
television set isn't your fault.
But by the time your cus-
tomers get around to calling
you, somehow you're the guy
they vent their frustrations
on. So to try to save wear and

- tear on your nerves, we're
doing what we can to help
reduce your customers'
irritation.

Specifically, we're giving
in -home warranty service
on all our 18 and 19 -inch

diagonal color sets (with and without handles).
And if you don't think that's important, ask the
next lady who has to lug a We're keeping your
60 lb. set into your shop. customers happier by

keeping their sets at home.

GENERAL ELECTRIC
TV Rece ver Products Dept., Portsmouth, Va.

. for more details circle 111 on Reader Service Card
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BRAND NEW FROM ENDECO

the soldering
iron with a
light rilo,ty'

Exclusive new safety light
shows when power is on

MODEL 540S $10.95 NET

Two heats -20w and 40w-to handle any job
 On -off switch Cool, unbreakable polycar-
bonate handle Ironclad tips for longer life

Burn -resistant neoprene cord 81/2" long,
2 oz Converts to a desoldering iron with
low cost attachment  Also desoldering irons
and soldering/desoldering kits.

See your distributor or write

5127 EAST 65TH ST.

INDIANAPOLIS,
INDIANA 46220
PHONE 317/251-1231

enter Ise
devebpment
corporation

for more details circle 108 on Reader Service Card

TECHNICAL
LITERATURE

Hard -to -Find Tools
A 60 -page catalog features 76 new

products in addition to the other ex-
tremely useful items sold by the firm.
Most products listed in this catalog are
rarely sold by industrial distributors or
found in other catalogs. This unique
collection includes unusual crafts-
man's hand tools and small power
tools. Brookstone Co., 6927R Brook -
stone Building, Peterborough, New
Hampshire 03458.

Communications Oscillator
A new color technical data and

specifications sheet is available for the
company's Model 416A Communica-
tions Oscillator. Bowmar Instrument
Division, 531 Main Street, Acton,
Mass. 01720.

EMI Filters
A 16 -page EMI filter and service

brochure provides technical informa-
tion on filters for residential, commer-
cial and industrial use, feed through
styles, light -duty and heavy-duty ve-
hicular units, PI circuit -tubular and

LEADER...
outduals
them

L80-505
5" DUAL TRACE
DUAL CHANNEL
TRIGGERED S

al

Compact, economical, solid
state accuracy. For prod's,
field maintenance, quality
control, lab, design P. testing.

di - -
Ili 10.

4
Features -
 15MHz bandwidth
 Trig. & auto. sweep -

from 100 nanosec cm is .
(10X mag.) to 0.5sec.cm,
17 steps caliber].

 AC.DC coupling per than.

5669.95
With probes,

adapters, leads.
 Separate or simultaneous

sweep display of ch 1 & 2
- alternating, chopped, algebraically added
& vector (X -Y).

 10mVp-p/cm vert sensitivity.
 Cont. scale illumination w/front panel control.
 73.8"H x 971"W x 15"D, 14 lbs.

LEADER
INSTRUMENTS CORP

"Put us to the test"

151 Dupont St., Plainview, L.I N Y 11803 (516) 822 9300

rectangular styles, dual circuit rectang-
ular styles, communication and signal
line styles, power line and shielded en-
closure types and multiple circuit
units. Both electrical and mechanical
specifications are included on all mod-
els. Cornell Dubilier Electronics, 150
Avenue L, Newark, N.J. 07101.

Circuit Design and
Breadboarding Equipment

A 20 -page catalog of circuit design
and breadboarding equipment is avail-
able. All of the items listed allows the
designer to go from circuit concept to
working hardware in minutes. A new
power supply designer, low cost pow-
er supplies and pulse generators are
only a few pieces of equipment listed.
Specifications for all instruments are
listed. E & L Instruments, Inc., 61
First Street, Derby, Conn. 06418.

Closed -Circuit TV
A 16 -page brochure on closed-cir-

cuit TV is available. The brochure
titled "The Executive's Guide to
Closed -Circuit Television" tells busi-
nessmen how closed-circuit television
can help them save money in opera-
tions while adding to their security and
their efficiency. Included in the book
are descriptions of types of closed-cir-
cuit television systems, equipment
needed and actual installations. A sep-
arate chapter is devoted to the use of
closed-circuit TV equipment in pro-
ducing videotapes for training and
educational programs. Publications
Department, GBC Closed Circuit TV
Corp., 74 Fifth Ave., New York, N.Y.
10011.

Metric Tools
Specifications and prices on a va-

riety of new metric tools and sets re-
cently added to the tool line are given
in Bulletin 274, a supplement to the
regular catalog, which is now avail-
able. Xcelite Incorporated, Atten: Mr.
Frederick L. Davis, General Sales
Manager, Xcelite, A Division of Coo-
per Industries, Orchard Park, N.Y.
14127.

Technical Books
A 36 -page, 1974 catalog describes

over 300 current and forthcoming
Tab books, plus 14 of the firm's
unique Electronic Book/Kits. The
catalog features full -color covers.
TAB BOOKS, Blue Ridge Summit,
Pa. 17214.

Handling and Storage Equipment
This spring catalog contains 144

pages picturing trucks, dollies, racks,
shelving and shop equipment. Corn-
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plete prices and specifications are in-
cluded along with technical and engi-
neering information. Standard Han-
dling Devices, 2 Sycamore Ave., Med-
ford, Mass. 02155.

Speaker
A fully illustrated bulletin provides

complete electrical and mechanical
specifications of the company's weath-
erproof QualiComp RH-I2 speaker,
plus appropriate application informa-
tion. International Importers, Inc.,
2242 South Western Ave., Chicago,
III. 60608.

Semiconductors
A 64 -page manual, K -500A, listing

over 38,000 of the most popular do-
mestic and foreign OEM semicon-
ductor part numbers and their recom-
mended replacement with just 137
Sprague RT, TVCM, and ZT series
semiconductors is now available. All
listings are alpha -numerical to make
the manual simple to use. Also includ-
ed is a comprehensive product guide
section which contains package, pin-
ning and salient electrical information
on bipolar, small -signal transistors;
power transistors; field-effect transis-
tors; silicon rectifiers; zener diodes;
optoelectronic circuits and linear in-
tegrated circuits. Sprague Products
Co., Marshall St., North Adams,
Mass. 01247.

Speakers
A color -coded wall chart, which al-

lows the selection of the proper horn,
speaker and related component for a
particular sound application by a sim-
ple glance, is now available. The best
indoor or outdoor application for each
speaker and horn is clearly defined.
The chart also indicates specific fre-
quency responses, sound distribution
and dispersion limits, sound pressure
levels, power handling capacities, and
impedance specifications for all units.
Price $1.00. University Sound Mar-
keting Services Dept., 1515 S. Man-
chester Ave., Anaheim, Ca. 92803.

VOM

A new data sheet describing Trip-
lett's new 3 -in -1 Model 615 V -O -M,
for television, appliance, residential,
industrial, and commercial mainte-
nance and similar wide ranging usage
applications, is now available. The
literature provides detailed informa-
tion on measurement ranges, accura-
cies, and construction features, and has
a full listing of optional accessories, in-
cluding ammeter adapter, line separa-
tor, probes, and carrying case. Dept.
PR, Triplett Corp., Bluffton, Ohio
45817. 

When the big name
companies fail you,
come to the solid state
of Workman.

It happens. Boy, does it ever
happen.

Well, next time call Work-
man. Off -the -shelf delivery and
prompt, attentive service has been
our stock in trade for years.

And our new WEP semi-
conductor line is going to carry
on the tradition. It's got a few
other things going for it too:

The packaging does a
lot of work for you -cross-
referenced to all major lines right on the
face of the card. The back of the card
has basing diagram and full specifica-
tions with symbol and ratings.

About 200 WEP numbers offer one -
for -one replacement against competitive
lines and our complete cross referencing enables them to
replace up to 1000 numbers in other lines.

The whole line is fully warranteed and we've designed
it to make life as easy as possible for you.

Which is a pretty good reason for not waiting for
someone else to flop before you call us.

After all, things are complicated enough today.

Workman.
Your first second resource

for replacement components.
Workman Electronic Products, Inc. Box 3828, Sarasoia, Eft ida 33578
A subsidiary of IPM Technology, Inc.
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READERS' AID

These new IR devices
make replacing Zenith

emiconductors a
local buy...

verywhere!

Now you can buy International Rectifier's "Guaran-
teed" replacements for the most popular Zenith semi-
conductors right at your local IR distributor. Besides
cutting days from the usual ordering-shipping cycle,
they're priced locally too - more than competitive with
the Zenith pricing structure.

Like everyone, we recognize Zenith's equipment is
top quality, and we're not about to compromise their
name, or ours. We analyzed circuits and devices for
five months before we guaranteed that IR's devices
will match,and meet or exceed Zenith's electrical and
physical parameters in all applications.

Right now you can pick up a kit* of 23 IR semicon-
ductors, and save an additional 10%.

Add it all up: Local availability. Local price. Guar-
anteed IR replacements for Zenith semiconductors.
You can't lose.

'13 -Transistors; 5 -ICs; 3 -Rectifiers; 1 -Diode; 1 -Crystal.

INTERNATIONAL RECTIFIER
Semiconductor Division

233 Kansas Street, El Segundo, California 90245, Phone (213) 678-6281

IOR

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

For Sale

Assortment of 100 common TV
tubes (new and used). Also electronic
project plans. Please write for list.
WILLIAM E. MORGAN
Route 2
Bruce, Miss. 38915

Sylvania Model CK1500X Test Jig,
with set-up manual and several adap-
tors. Please write for details.
DALHAUS TV SERVICE
Louis Street
Beckemeyer, Ill. 62219

TEKFAX's complete from Novem-
ber, 1960 (#99) through March,
1974 (#259). In loose leaf binders.
Highest bid takes all.
PETER DE ANGELIS
47 Park Avenue East
Brewer, Ma. 04412

New (some used) old tubes, start-
ing with 01A. Also, battery types and
some locktols.
GEORGE J. YARBROUGH
P.O. Box D
West Yellowstone, Mt. 59758

Early Sam's Photofax Folders.
Please send requirements.
ODUS H. FOLSOM
P.O. Box 338
Vista, Ca. 92083

Antique radio and TV tubes. Also,
copies of schematics for antique
radios.
F. SALINSKE
3412 N. Greenview
Chicago, Ill. 60657

Lakeside Industries picture tube re-
building machine with supplies.
LEECH'S TV
395 S. 2nd St.
Hughesuille, Pa. 17737

Wanted

Instruction/operators manual for
Heath Amplifier Model W -5M.
JAMES A. BRASHEAR, JR.
3002 Boswell Drive
Huntsville, Ala. 35811

Schematic for a Grunow Radio,
Model 6J.
EARL R. ZUEHLKE
1114 Wilmore Drive
Middletown, Ohio 45042

Schematic diagram for a Channel
Analyzer (single trace), Model KT-

... for more details circle 115 on Reader Service Card
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30, by General Electronic Distribu-
tions Co. Also, I would like to pur-
chase an Electronic Analyzer, Model
769, by Weston and an Electronic
Analyzer, Model 640, by Moss Elec-
tronic Distributions.
PAUL M. WILLIAMS
R.D. 1 Box 26
New Providence, Pa. 17560

Recording Playback head for a
Wehcor, Model EP 2001-1C, tape re-
corder.
R. C. SPENCE
2407 Brooklyn Ave.
Parkersburg, W. Va. 26101

Operating and maintenance manual
for Research Mfg. Co. Geiger Coun-
ter, Model MOJAVE, SN. B510-56.
ODUS H. FOLSOM
P.O. Box 338
Vista, Ca. 92083

Power transformer for a Bell Am-
plifier, Model BEIO, Part No. 32B-
188.
LARRY VOGLER
P.O. Box #1
Advance, N.C. 27006

Schematic diagram and parts list for
a Granda, 15 transistor, deluxe AM/
FM/AC/DC portable radio. The
model number is unknown, but the
FM tuner number is 2V2OHB, and
was made in Hong Kong.
MICHAEL MCHARRA
2512 A Street
Liberty Boro
McKeesport, Pa. 15133

Schematic for an 8 -Track Stereo Re-
corder and Player. Toyo Model CHR-
404.
LAMAR GEORGE
2118-B E. Marshall
Longview, Texas 75601

Small picture tube rebuilding ma-
chine, at a reasonable price.
STUMP'S TV
151 Mill Rd.
Conneaut, Ohio 44030

Radio Retailing magazine, Radio
News, Radio Craft, Radio Doings, etc.
from the 1920's and 1930's.
LARRY LADUC
484 Arleta Ave.
San Jose, Ca. 95128

Business for Sale
Franchised Zenith and RCA sales

and service. Established 36 years, in
the same location. Complete repair
shop with apartment in rear. Owner
wants to retire.
ACE RADIO AND TV
2267 Market Street
San Francisco Ca. 94114. 

transacts,
Cerro tracer

Al
A -by had

lams

The fastest, easiest, most -reliable,
least -expensive way to test transistors

Sprague's Model A Transistor Curve Tracer
by Jud Williams Incorporates Dynamic

Signature Pattern' Servicing Technique

Eliminate transistor damage.
Did you ever unsolder a transistor to test it,

find it defective, then wonder if it was ruined
in removal? Or, if the device tested OK, how
about the ticklish job of resoldering without
damage to either transistor or board? The solu-
tion to such problems is in -circuit testing with
the "Signature Pattern" technique.

What are Signature Patterns?
They are scope readouts of the dynamic im-
pedance of in -circuit transistors. With this
unique test method, the transistor under test
is actually turned on, not merely made to oscil-
late, as with conventional techniques. The

"Signature Pattern" method of trouble -shooting
has these definite advantages: (1) Quick, deci-
sive, "gocd-or-bad" tests of suspect transis-
tors; (2) Discovery of defective components
within transistor circuits even wien transistors
are good; (3) Elimination of damage to tran-
sistors and other components; (4) Safe testing
with system power removed.

Quick, accurate tests.
By observing the family of curves, you can
determine at a glance such parameters as gain,
linearity, saturation, avalanche point, and leak-

age. No zeroing or balancing is necessary. The
Model A also performs the all-important break-
down voltage test. It will identify a transistor
type as either silicon or germanium. In addition
it will analyze an FET as either junction -type
or insulated gate, as well as determine the
pinch -off voltage.

Service modules profitably.
With more and more set -makers switching to
modular circuitry, it becomes economically dif-
ficult for service shops to stock a variety of
plug-in panels in quantity . . . not to mention
excessive costs to your customers when panel
replacements are made. Also, you waste valu-
able time processing paper work and preparing
modules for shipment to the factory for repair
or credit. The practical solution is to quickly
and economically repair defective modules in
your own shop with the "Signature Pattern"
test technique.

Low-cost testing.
When the Sprague Model A Curve Tracer is

connected to any general purpose scope, you
have the most complete semiconductor testing
facility possible at a budget price . . . only

$149.50.

Get the Sprague Model A Transistor Curve Tracar from your
Sprague distributor now. Or, ask him for Brochure M-957.
If his supply of brochures is depleted, write to Sprague
Products Co., 65 Marshall St., North Adams, Mass. 01247.
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MODERN SERVICING TECHNIQUES

SCR's and Power Transistors

Theory of operation, testing and replacement

by B. B. Dee

 Although silicon controlled recti-
fiers (SCR's) have been with us in
industrial equipment for many years,
their use in television receivers is
quite new. As a result, they now are
of direct interest to the service tech-
nician. Unfortunately, most descrip-
tions of SCR applications and as-
sociated service literature are still in-
dustry oriented. This article de-
scribes the SCR from the servicer's
point of view.

Similarly, the new developments
in power transistors, such as Darl-
ingtons, are discussed, along with
some new applications for old de-
vices in the TV and hi-fi fields.

THE SCR
If you were to hook up a PNP

and an NPN transistor in the circuit
of Fig. 1, and raise the supply volt-
age slowly from zero to twelve volts,
you would observe that no current
was flowing in the circuit, so long as

Fig. 1-Conventional bipolar transistors con
netted as shown here simulate the operation
of a silicon controlled rectifier (SCR).

the switch is open. This is because
the transistors have no base drive,
since each transistor is off. (We are
assuming modern, silicon, low -leak-
age devices.) This circuit will stimu-
late the action of an SCR.

When the switch is closed, NPN
transistor Q1 receives base drive
from the positive supply terminal via
R2, and turns on. Since the base of
PNP transistor Q2 is connected to
the collector of Q1, it also receives
base drive, and turns on. And since
the collector of Q2, in turn, is con-
nected to the base of Q1, drive is
provided to the base of Q1, holding
it on, even after the switch is
opened. Simply stated, DC regenera-
tive feedback occurs, and the circuit
is latched in a fully saturated state.
When transistors are used as satu-
rated switches, there is very little
voltage drop across them; therefore,
this circuit makes a good "latching
switch" when driven by a small, mo-
mentary pulse. Further, since the
circuit is either on or off, two sets
of conditions prevail: 1) In the off
state, the full supply voltage is ap-
plied to the transistors, but no cur-
rent flows; consequently, the power
dissipated by the devices is zero. 2)
When the circuit is on, current flows
and is limited primarily by the load,
but the voltage across the transistors
is very low; therefore, the power
dissipated by the devices is very small
compared to the power handled by
the load. From this, we can draw
two conclusions about SCRs: 1)
They have a very high power gain
because a small momentary pulse
can control quite a bit of power. 2)
The usual limitations on device rat-
ing interpretation do not apply. By
this we mean that a power transistor
rated at 10 amperes maximum and
60 volts maximum cannot be used

normally at 10 amperes under most
conditions of operation. This is true
because a transistor is a linear am-
plifier and has a varying collector
voltage (output signal). Thus, the
transistor would dissipate very large
amounts of power. The SCR, on the
other hand, can be used at full rated
current at any applied voltage up to
the rated maximum, and, therefore,
can handle considerably more pow-
er than a similarly rated transistor.

You will recall that we had to
raise the power supply voltage from
zero slowly. A very rapid rate of in-
crease, or fast transient, is capable of
turning on such a circuit. The rate of
rise is usually given in volts per mi-
crosecond and is termed dv/dt, or,
somewhat simplified, change in volts
divided by the change in time. Thus,
a fast spike might turn on some
SCR's. Fortunately, many SCR's
available today are rated in dv/dt,
and the technician can obtain a suit-
able SCR for use at higher frequen-
cies than the slow 60 -Hz line rate.

A further problem with SCR's is
that, once latched, they stay latched,
as did our simulator circuit. Of
course, we can turn the circuit off,
or "reset" it, by momentarily turn-
ing off the power supply until the
current drops to zero. Similarly, with
SCR's we must insure that the cur-
rent drops to zero for whatever
length of time is required to "reset"
the SCR. We can do this in a num-
ber of ways-by reversing the sup-
ply voltage (which happens every
half cycle on AC), by interrupting
the circuit, by placing a short across
the SCR long enough to unlatch it,
etc.

Now let us see how an SCR com-
pares to the circuit in Fig. 1. Fig. 2A
shows the junctions of transistors 01
and Q2 (with both polarities and
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PROVIDES YOU WITH A
COMPLETE SERVICE FOR
ALL YOUR TELEVISION
TUNER REQUIREMENTS.

VHF Or UHF Any Type $9.95.
UHF/VHF Combo $15.00.

In this price all parts are included, tubes,
transistors, diodes, and nuvistors are charged
extra. This price does not cover mutilated
tuners.

Fast efficient service at our conveniently
located service centers.

All tuners ultrasonically cleaned, repaired,
realigned and air tested.

TSC

Universal Replacement Tuner $12.95 On Canada $15.95)
This price buys you a complete new tuner

built specifically by SARKES TARZIAN INC.
for this purpose.

All shafts have a maximum length of 101/2"
which can be cut to 11/2".

Specify heater type parallel and series
450mA or 600mA.

CUSTOM
Customized tuners are available at a cost of

(In Canada
only $15.95; (with trade-in $13.95) $17 95/$15 95)

Send in your original tuner for comparison
pjrposes.
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terminals labeled) wired as in the
circuit of Fig. 1. Figure 2B is the
same circuit but with the intercon-
nections omitted by placing the
transistor junctions in direct contact.
Fig. 2C completes the "evolution" of
this circuit to that of an SCR by sim-
ply making a four junction device,
avoiding the duplication of the cen-
ter N and P junctions. Fig. 2D is the
standard symbol used to indicate an
SCR.

Troubleshooting SCR Circuits
Now that we have cleared up the

mystery of what's inside the SCR,
we can apply what we have learned
to servicing equipment using SCR's.
SCR's are rated in terms of reverse
voltage, as are most rectifiers, but
they are also rated for maximum
forward voltage, since they must not
conduct in the forward direction un-
til they receive the signal to do so
at the signal input terminal. If no
turn -on signal is received, the SCR
does not conduct in the forward di-
rection. It never conducts in the re-
verse direction. Fig. 2D shows the
standard symbol for an SCR, with
the terminals labeled and polarities
indicated for operation in the for-
ward direction. Normally, the input
signal is applied between the gate
and the cathode, with a voltage of
one or two volts positive, a current
of a few milliamperes, for a duration
of several microseconds, to insure
turn -on. Larger SCR's require more
gate input, smaller ones less input.
Note that the input signal must be
present long enough to insure turn-
on, since all semiconductors take a
specific time to turn on or off, as we
learned in our discussion on diodes
and junctions in an earlier issue.

Since some color TV sets use
SCRs in the high -voltage and hori-
zontal -output circuits, it would seem
desirable that we go into the details
of those circuits, but that is unneces-
sary because the basics of operation
and troubleshooting are the same for
the SCR's in all circuits.

The following checklist provides
the first steps in pinpointing SCR
problems:
1) Is the SCR turning on and off?
If so, it is probably good. It might
not be turning on and off at the right
times, as in horizontal circuits where
the horizontal oscillator driving the

Collector

Base

Emitter

P

N

P

tO+

Collector

Base

Emitter
to turn on
signal
to -V

o +V

Turn on
o signal

o V

Gate

(input
signal)

TURN ON
SIGNAL

B)

V
Anode

Cathode
-V

D

Fig. 2-Four stages of evolution showing how the circuit of Fig. 1 evolves into an SCR. See text
for description.

SCR gate might be running at the
wrong frequency, but that is not the
fault of the SCR.
2) If the SCR is not turning on and
off, then we must determine if it is
on continuously or off continuously,
since it must be in one of these two
states.
3) If it is off, check to see if there
is gate drive, using an oscilloscope.
It might be necessary to disconnect
the lead to the gate, to insure that a
short does not exist between the gate
and the cathode of the SCR. The
gate pulse then should be at least 1
volt (or as indicated in the service
literature) and must have a duration
of several microseconds (or, again,
as indicated in the service litera-
ture). Usually, a short pulse will
cause a change in the anode voltage
as the SCR tries to turn on but fails
to latch up. Too short a pulse is a
very possible cause of failure of the
SCR to turn on. Another cause of
failure to turn on is the gate pulse
arriving out of phase with the polar-
ity of the voltage on the anode. Re-
member, the gate pulse must arrive
when the anode is positive. The SCR

will not latch up when the anode is
negative (reverse biased). And, of
course, there must be a source of
current flow sufficient to permit
latchup.

Under certain conditions, current
cannot flow because the load is open
or, in a high -inductance load, cur-
rent increases so slowly that for
some time there is no appreciable
current flow immediately following
the closing of the circuit. In such
cases, a capacitor, or some other de-
vice, supplies current for a short
time. If that "alternate" current
source is open, the SCR might not
have time to latch up before the gate
turn -on signal ends. If all of the pre-
ceding check out, the SCR might be
open or the gate might be defective.
4) If the SCR is latched on, check
the anode -to -cathode voltage. Re-
member, the SCR turns off only
when the current through it de-
creases to zero for several micro-
seconds. A scope will tell you if the
voltage across the SCR decreases to
zero or reverses for the required
time. Normally, there will be some
small voltage across a latched SCR.
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input
3V

 3V

30 n

 40V
0

SPST

B 100

Fig. 3-Conventional bipolar power transistor
connected in a common -emitter configuration
has a relatively small input resistance because
1) the transistor has a relatively small gain
and 2) the emitter resistor must be small to
handle the large currents.

Fig. 4-A Darlington power amplifier, shown
here, has higher gain and a larger input imped-
ance than a conventional bipola power tran
sistor.

Fig. 5-Darlington power amplifiers Al An
NPN Darlington in a common -emitter configuration and B) a PNP Darlington in a c3mmon-collectoi
configuration.

(In this context, zero means 0.0
volts, or reverse polarity, not 0.7
volts.) If the voltage across the SCR
does go to zero, the SCR is defec-
tive, because .it should unlatch on
zero or reverse voltage. Most likely,
it is shorted.

The above checklist, viewed with
hindsight, is self -obvious. The im-
portant point is that understanding a
few simple facts about the SCR en-
ables you to reason through its prop-
er or improper operating conditions,
because it is basically an on or off
device. Testing an SCR is something
else, because things like dv/dt are
not easy to set up. While we are on
that subject, it is a good time to
make a final comment about the
susceptibility of SCR's to fast rise
times and transients. Whenever you
examine the waveforms applied to
an SCR, look carefully for spikes,
or waveforms with excessively fast
rise times, which can cause spurious
triggering of the SCR. Occasionally,
fast wavefronts are slowed with ca-
pacitors, inductors, diode clamps,
etc. I have run across sets which had
such components defective, omitted

or removed by other technicians.
They can be a real headache, be-
cause they are visible only by very
careful inspection with a fast oscil-
loscope.

SCR's used in 60 -Hz power sup-
plies can usually be substituted with
a reasonable likelihood of success.
But those used in 16-KHz and other
high -frequency circuits should be re-
placed only with identical compo-
nents, when available, or with parts
characterized specifically for such
use.

DARLINGTON POWER
TRANSISTORS

Darlington power devices have
become popular, especially in high-
fidelity systems, and rightly so, be-
cause they solve an old problem. To
understand this problem, we need
to study Fig. 3. We will make one
assumption: that this is a perfect
transistor with zero voltage drop
across the base -to -emitter junction.

If we apply +3 volts to the base
of the transistor, we also will imme-
diately measure +3 volts at the
emitter, because there is no drop

across the base -emitter junction.
(You can also view this as "emitter
follower" action.) Because there is a
30 -ohm resistor in the emitter cir-
cuit, the current through the resistor
must be 100 ma (by ohms law, I =
E/R, which is 3V/30 ohms). Now,
what must the input current to the
base be? With the switch open, all
the current comes from the 3 -volt
base source, and the milliameter also
reads 100 ma; therefore, the input
resistance is R = E/I, which equals
3V/0.1A, which equals 30 ohms.
And, of course, that is what we
would expect. But with the switch
closed, we suddenly have a new set
of figures.

Because the transistor has a cur-
rent gain of 100, with 100 milliam-
peres of emitter current, only 1 mil-
liampere will be contributed by the
base, the rest coming via the col-
lector. Thus the input resistance is,
again, E/I or, in this case,
3V/.0001A, or 3000 ohms. To put
it simply, the emitter resistance is
multiplied by the current gain to ob-
tain the input resistance. Unfortu-
nately, power transistors do not have
super gains, and the emitter resistors
must be small because of the large
currents handled. Because power
transistors have very low input re-
sistances, they are hard to drive,
which, in turn, creates other prob-
lems.

The Darlington amplifier, shown
in Fig. 4, eliminates these troubles
because the base of the output tran-
sistor is in the emitter circuit of the
input transistor. Consequently, the
input impedance is increased by the
current gain of the first stage multi-
plied by the current gain of the sec-
ond stage, and, therefore, is quite
large. As a result, the input is rela-
tively sensitive, a fact which is men-
tioned because most technicians run
simple tests to determine sensitivity,
and the Darlington, being a three -
terminal device, can be confused
with a simple transistor. Also, be-
cause both emitter -base junctions
are in series, the input base voltage
is twice as large as that of a bipolar
power transistor. Another fact worth
noting is that sometimes the resis-
tors shown in Fig. 4 are included in
the package with the device, and
might or might not be shown on the
schematic. Nevertheless, they are an
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important consideration in making
substitutions.

There is another confusing fact
about Darlingtons because of their
use in complementary output stages,
often referred to as OTL (output
transformerless) circuitry. They now
come in both NPN and PNP polari-
ties, and are used in both the com-
mon -emitter configuration, Fig. 5A,
and the common -collector configura-
tion, Fig. 5B. Because both are
three -terminal devices, it would be
easy to assume A was B, or vice
versa, leading to confusion during
circuit tracing. Without a schematic,
it would be quite easy to assume that
the circuit of Fig. 5B was an NPN
Darlington with a collector load, in-
stead of a PNP with an emitter load.

Conventional Bipolar Power
Transistors

Last, but not least, we will make
a few comments about the old, re-
liable, bipolar power transistor,
which has been with us for so long.
In too many cases, output pairs are
matched, to obtain low distortion in
class AB push/pull stages. When
you replace one of these (unless it
is a special part from the set manu-
facturer), you might have to replace
the pair. Negative feedback does a
great job in helping to suppress the
symptoms of an unbalanced output
stage, but it can't do the whole job.

Many references to simple good/
bad testing of power transistors
specify an ohmmeter test of the for-
ward and reverse characteristics of
the emitter -base junction and the col-
lector -base junction, with the prem-
ise that if both have forward and
reverse characteristics, the transistor
is okay. This is not so. Both junc-
tions can read good, but there can
be a short between collector and
emitter. This has happened often
enough for me to recommend that
the collector -emitter junction be test-
ed for shorts, in addition to the oth-
er tests.

Because of rising prices and mate-
rial shortages, plastic -encased power
transistors are encountered more
commonly today. Unlike earlier
products, these plastics are very
good. Many servicemen found it
good practice to replace plastic pow-
er transistors with metal case units
to reduce callbacks, especially in au -

SERIES R
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Z1
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Fig. 6-Shunt-type power supply regulator
equipped with a conventional bipolar power
transistor.

+V
Unregulated

12.6
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Zener

+12.0 Volts

iii
orld Regulated

Fig. 7-Series-type power supply regulator
equipped with a conventional bipolar power
transistor. A short circuit in the regulated line
of this type of regulator usually destroys the
transistor.

to radio service. But these new de-
vices are, in many cases, adequate
for the duty required.

High -voltage transistors are en-
countered in some TV high -voltage
and deflection circuits, with ratings
in the kilovolt range. This is still a
sensitive application for transistors,
and any abnormal condition might
be enough to destroy them. I sug-
gest, therefore, that arcing the high
voltage, to determine its presence or
amplitude, should definitely be
avoided. The first arc to ground
might destroy several expensive de-
vices, and fast. In any event, voltage
tripler and quadrupler type rectifiers
boost the voltage, and the actual
high -voltage AC into the rectifier
might be only a deceptively low -ap-
pearing 8Kv.

One application where power
transistors keep cropping up, despite
integrated circuits, is in power sup-
ply regulation. Both series- and
parallel- (shunt) type regulators are
encountered, and destroyed, quite
frequently. Fig. 6 shows the depend-
able shunt -type regulator. When the

load current changes, the regulator
current changes in the opposite di-
rection, thus providing sufficient
voltage across the series resistor to
maintain the output within proper
limits. RI and R2 form a divider,
and their junction is tied to the base
of the power transistor. The emitter
is tied to zener Z1, and, if the base
voltage rises, the transistor draws
more current. The output voltage is
thus "compared" with the emitter
(reference) voltage. A short circuit
does not affect the shunt regulator,
which simply shuts off as the base
voltage falls.

Fig. 7 illustrates a simple series-
type regulator. The zener diode is
rated at 12.6 volts, and maintains
the base of the power transistor at
that voltage. Because of the approxi-
mately 0.6-v emitter -base drop, the
voltage at the emitter of the transis-
tor is 12.0 v, and is regulated be-
cause the emitter voltage closely fol-
lows the base input voltage. In this
case, short circuiting the regulated
voltage line causes the full supply
voltage to appear across the power
transistor. The power involved soon
destroys the transistor. New integra-
ted circuit voltage regulators with
short-circuit protection are now
available, so, hopefully, this circuit
will soon be extinct. Meantime,
when replacing power transistors in
voltage regulators, don't pick a bet-
ter device than you need in terms of
frequency response or current gain.
If they have good gain at high fre-
quencies, they often oscillate at high
frequencies, defeating the regulating
action. The high -frequency oscilla-
tions get into all the circuits and cre-
ate weird effects, which are hard to
understand. So stick to a "nearest
choice" type of replacement.

Defective transistors with shorts
and opens are easy to locate in volt-
age regulators, but the device often
appears to be working, but poorly,
because the output is not well regu-
lated and has ripple. In such cases,
the input voltage might have fallen
to, or below, the required output
voltage because of a faulty filter or
rectifier in the power supply or ex-
cessive current drain. Always check
the input versus the output voltage
in a regulator circuit. The input
should be several volts higher for
proper operation. 10
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the only prime time test pattern.
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Remember the test pat-
tern? Here's how to use
that old standby to cut
your troubleshooting time
in half.

Broadcast test patterns
are available only at very in-
convenient times these days.
So our Model 1077B Television
Analyst has a flying -spot scanner
that transforms any 3"x4" transpar-
ency into a broadcast -format TV picture.
We even supply you with a test pattern slide.

A test pattern provides valuable information
about picture size, linearity, focus, resolution,
ringing (overshoot), low -frequency phase shift
(smear) and frequency response. Unless the TV
receiver isn't working, of course.

That's why the 1077B provides signal -substitu-
tion outputs to let you inject the test pattern any-
where in the chain from the flyback all the way
back to the antenna terminals. You can pinpoint
the problem in minutes instead of hours, check -

TELEVISION

ANALYST

PRODUCTS Of

IDIVASCAlit

WIMP

Model 1077B
$454

ing the quality of each
stage as you go.

Outputs include: IF, 8
VHF channels, all UHF
channels, video, sync,

4.5MHz sound subcarrier
with 1 kHz FM Inodulation,

1kHz audio, chrofha, vertical
grid drive, horizontal grid drive,

A GC keying pulse, horizontal
plate drive, horizontal solid-state

sweep drive, vertical plate drive and
vertical solid state sweep drive.

There's also a built-n dot/bar/crosshatch gen-
erator for color TV chroma and convergence ad-
justments. Plus positive or negative bias supply
and 3+ boost indication. All level controls are
conveniently located on the front panel.

There's nothing else like it.

Ask your distriputor for Model 1077B, the latest
in over 20 years of television analysts-in stock
now or write Dyrascan.

1801 W. Belle Plaine Ave.  Chicago, IL 60613  Phone (312) 327-7270
Complete Line of Analog and Digital Multimeters, Oscidoscopits, Signal Generators,
Semiconductor Testers, Power Supplies. Probes. Tube Testers end Substitution Boxes.

. . . for more details circle 101 on Rader Service Ca -0
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"Making predictions is a risky business."

DOES SERVICING HAVE
A FUTURE?

"We should all be concerned about the future,"
said Charles Kettering, "because we will

all have to spend the rest of our lives there."
The following interview with Robert Adler, Zenith's

vice president of research, is about the future.
Specifically, it is about the future of the electronic

service industry with regard to the technology.

 Many in the service industry are
uneasy about the future, and with
apparent good cause. Manufacturers
are designing for maximum reliabili-
ty . . . manufacturers are designing
for minimum service, etc. All this
designing leaves service people with
the feeling that they're being de-
signed out of the picture.

In the Fall 1973 issue of Service-
World, Dick Wilson addressed a
similar topic in an article titled "Is
There a Crisis in Servicing?" Robert
Adler now tackles this topic in the
light of the new technologies and
new products.

Dr. Adler is well qualified. He re-
ceived his Ph.D. in Physics from the
University of Vienna in 1937. His

inventions and developments in the
technology are many. For television,
he invented the ultrasonic remote
control system, the gated -beam tube
for sound and color demodulation, a
widely used synchronizing circuit
that improves color reception, and a
projected television picture that uti-
lizes a laser beam modulated by ul-
trasonic diffraction. For the commu-
nications and radar field, he devel-
oped a high -frequency magnetostric-
tive oscillator, an electromechanical
filter, and the low -noise beam-type
amplifier known as the Adler Tube.

He received the Inventor of the
Year Award from George Washing-
ton University in 1967, and the
IEEE Outstanding Achievement

Reprinted from the Spring 1974 issue of Zenith Service World.
Copyright 1974 by Zenih Radio Corporation.

Award in 1970. He became vice
president and director of research at
Zenith in 1963. He is a Fellow of the
Institute of Electrical and Electronic
Engineers and the American Associ-
ation for the Advancement of Sci-
ence and a member of the National
Academy of Engineering.

Is the service industry about to
become a victim of the technology?
Let's see what Bob Adler has to say
about that.

SERVICEWORLD: Many service people feel
that they are being "designed out of the
picture," as they put it. Is this apprehen-
sion justified?
ADLER: On the face of it, it would
seem so. All manufacturers of con-
sumer electronic products are trying
awfully hard to design their products
for 100 percent reliability. if we all
achieve this level, service of course
would no longer be needed.
SW: Then should the service industry
prepare to go out of business?
ADLER: Hardly. There are many good
reasons why service will be around
for a long time.
SW: I'm sure our readers would like
to hear some of those reasons.
ADLER: For one thing, it is difficult to
close our eyes to the fact that prod-
ucts in the home have become more
and more complicated through the
years. To keep our customers com-
ing back to Zenith, we must continu-
ally add new features and conve-
niences. Television has progressed
from black -and -white to color, and
the color TV set is the most com-
plex device ever mass-produced.
Radio too has progressed from the
simple five -tube AM set to FM and
FM stereo. Stereo is of course mere-
ly a duplication of channels with a
balancing network, but now multi-
channel devices are coming into use
which have quite complicated de-
coding systems. Quadraphonic FM
broadcasting is especially complex.
SW: Will this trend continue?
ADLER: Extrapolating from experi-
ence-yes. New products such as the
video disc player will involve some
fairly precise and complex mechani-
cal equipment. Also, if it turns out
to be an optical system, it will have
optics which have never played a
role in consumer electronic equip-
ment, and is likely to involve some
little tricks that are completely dif-
ferent from anything done before.
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Robert Adler, Ph.D., Vice
President, Research, Zenith
Radio Corp.

"The job of servicing is
definitely going to become
more intellectual."

SW: What about flat -panel television?
ADLER: The panel itself, like the
present picture tube, probably will
not be serviceable. However, the pe-
ripheral electronics promise to be a
relatively complicated array of a
great many circuits arranged on PC
boards, or in some other integrated
form. These will require occasional
servicing.
SW: But it's a known fact that reli-
ability has increased greatly, and will
continue to increase. Won't this fac-
tor eliminate the need for service?
ADLER: As reliability has increased,
so has complexity. So complexity
offsets reliability. Reliability per ac-
tive device is quite a bit better than
with vacuum tube circuits. It may
not seem that way, but instead of
four or five vacuum tubes as we had
in a simple radio set, now we are
likely to have many integrated cir-
cuits in our new products. In a flat
panel display, that number could be
several hundred devices, corre-
sponding to thousands of individual
transistors. So it has become a race
between the reliability of individual
components and the complexity of
the assemblies of those components.

It is well that reliability has in-
creased-if it had not, the situation
would be hopeless: these compli-
cated new products would never op-
erate.
SW: How will all this affect servic-
ing?
ADLER: The job of the service tech-
nician is not going to change funda-
mentally. I think that the job will

"There will be plenty for all
of us to do."

become in a way more challenging
in that he will have to be much more
of a detective to find out what is
wrong. Most servicing has to be
done right in the home if the opera-
tion is to be profitable. The service
technician is going to be faced with
many types of products; no two will
be exactly alike, nor exactly like
what he saw last week. He will have
to use his brain to find the trouble
quickly-he won't be able to spend
all day plugging in one board after
another. Rather than such a ma-
chine -like approach, he will have to
rely on his experience, intuition, and
his ability for intelligent deduction.
SW: In short then, he's not going to
be just a parts changer?
ADLER: There will be some of that,
but not in the purely mechanical
sense. The job of servicing is defi-
nitely going to become more intel-
lectual and less physical-that is,
less tinkering, less soldering will be
needed.
SW: You stated that everything will
be a great deal more complex. Will
it be necessary for the technician to
learn how these complex devices op-
erate?
ADLER: In most cases, not in detail.
Take a very complicated IC for ex-
ample: understanding its operation
is a real challenge for almost any-
one. However, if not the theory of
that particular IC, the technician
will have to understand its function
in the circuit, and its effect on the
whole system if it develops a fault.
Learning those functions alone is a

"Perhaps in a hundred years
we'll no longer need service
people."

big challenge, for there are a great
many IC's, and the number is in-
creasing.

Besides-a great many techni-
cians will try to understand as much
as they can. That's in the nature of
the man who makes a career of elec-
tronics-that curiosity about how
things operate is what brings him in-
to the field, and if he doesn't have
that inborn curiosity, he won't go
very far in the technical end of the
business.
SW: Service dealers are advised to
plan for the future. To help them
plan, can you provide some fairly
firm dates as to when the new prod-
ucts will appear in the homes of the
consumer?
ADLER: Making predictions is a risky
business. If you're correct, nobody
notices; if you turn out to be wrong,
somebody takes great pains to point
it out. Logical arguments which
show that something cannot possibly
happen have a particularly poor
track record.
SW: Take a chance. What about
three-dimensional TV done with
holography?
ADLER: The difficulties are enormous
-too great even for the most opti-
mistic. Perhaps sometime in the mil-
lenium that begins with that magic
year 2001.
SW: And flat -panel TV . . .?
ADLER: There we can be a little more
opt mistic. Many ideas for flat dis-
plays are being worked on. Yet there

continued on page 45
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MATV Taps Selection
and Use by James E Kluge

When laying out an MATV system you're going
to use more taps than any other component. For this
reason, it's important that you know what's
available, for what applications, and how and where
they should be used.

AMP

Fig. 1-Simplified diagram which shows the use of line
tapoffs in an MATV system. Line tapoffs are connected in
series with main trunkline.

, RG-59 U COAXIAL CABLE
0

LINE TAPOFFS

TERMINATING
RESISTOR

The author is technical editor for the
Winegard Company, Burlington, Iowa.

 If you've ever tried to design and
price out a large master antenna
television (MATV) system, you al-
ready realize how significant the
total initial cost of the taps can be.
Initial cost, however, is not the only
consideration when it comes time
to choose taps for the job. Perfor-
mance, insertion loss, isolation, fu-
ture system expansion and ease of
installation also must be considered.

When to use the right tap in the
right place needn't be difficult if you
sufficiently understand the charac-
teristics and intended functions of
the different kinds of taps.

Most MATV manufacturers offer
a wide variety of tapoff devices that
meet every requirement for jobs
large and small, home and com-
mercial. There are tapoffs, drop taps

0 dBmv = 1000 microvolts =
I my = 0.00Iv

and wall outlets; flush or surface
mounted; 300 -ohm or 75 -ohm in-
puts and outputs; brown or ivory;
fixed or variable isolation; VHF or
UHF; directional or nondirectional.
Virtually any variety you could ever
need are available, and of course,
capable of passing all 82 TV chan-
nels.

There are three basic types of
taps: 1) the line tapoff (or loop -to-
loop system), which is the most
common; 2) the line drop tap,
which is least understood; and 3)
the pressure tap, which probably is
used least. Let's take them one at a
time, see what makes them different,
and learn how they can best be ap-
plied.

LINE TAPOFFS
Line tapoffs derive their name

from the way they are connected in-
to a long trunkline. By cutting the
trunkline and connecting the tap in
series with it (Fig. 1), a small por-
tion of the trunkline voltage is

tapped off and appears at the out-
put. A short section of coaxial cable
then applies this voltage to the an-
tenna terminals of the TV set. In
addition to the tap output which
connects to the antenna terminals of
the TV set, there is a trunkline input
and output connection, so that the
trunkline signal can pass on through
the tap. The trunkline is routed
from tap to tap.

At the time the cable is installed,
the trunkline is drawn out of the
wall, through the roughed in open-
ing, to form a loop. The loop is then
cut and the tap connected in series
with it. The excess cable is then
pushed back into the wall, the tap
mounted in the opening, and a fin-
ished cover plate installed over the
tap.

Insertion Loss
Each tap inserted in series with

the cable has insertion loss, which is
dependent on frequency and the de-
gree of isolation. Insertion loss
causes a voltage drop across the tap
from input to output. With many
taps connected into a long trunkline,
the total voltage drop accumulates
as you move down the trunkline
toward the last tap. At some point
along the trunkline, the signal volt-
age will drop below a certain mini-
mum level. It will then be necessary
to insert an amplifier in the line, to
raise the signal level again,

The amount of insertion loss de-
pends, to a large degree, on the
chosen value of isolation. General-
ly speaking, the lower the isolation,
the higher the insertion loss.

Isolation Loss

Isolation prevents a TV set that
is connected to a tapoff from affect-
ing another set connected to another
tapoff up or down the trunkline. TV
sets not only generate undesirable
signals but they also cause reflec-
tions of incoming signals. These re-
flections cause smears and ghosts on
the screens of other sets connected
to the trunkline. A minimum of 10
dB of isolation at each tap will pro-
vide at least 20 dB of isolation be-
tween sets (2 times the isolation of
one tap). This is usually adequate.

However, higher values of isola-
tion are not only desirable but they
also produce lower values of inser-
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SLT-77 Selectable -isolation, 82 -channel line
Tapoff employs three equal -valued resistors

connected in parallel. By clipping out one or
two of the three resistors, the isolation value
can be selected in discrete steps of approxi-
mately 10, 15 and 20 dB. Selectable feature
allows MATV installer to stock just one tap in-
stead of three.

tion loss. Isolation loss shows up as
a voltage drop across the impedance
existing between the trunkline and
the TV set. A rule of thumb pre-
scribes that you use the highest
value of isolation available com-
mensurate with the existing voltage
level on the trunkline.

Tap Must Deliver Sufficient
Voltage to Set

The voltage delivered to the set
(at the tap output) should be 1000
microvolts (0 dBmv)* or more.
With 10 dB of isolation loss, there
will have to be at least +10 dBmv
on the trunkline. With 15 dB isola-

VTF-77 Variable -Isolation, 82 -channel Line Tap -
off employing RC components is effective but
nondirectional. It cannot distinguish between
incident signals from trunkline input and re-
flections from trunkline output. Isolation ad-

justment, made from the front with cover plate
removed, is voltage divider that controls the
proportion of trunkline signal de ivered to TV
set and, at the same time, the impedance be-
tween the TV set and trunkline. Variable fea-
ture permits stocking of only one tap and al-
lows easy resetting of the isolation value at a
later time. Also available with 300 -ohm output,
no -strip screw terminals IVIF-73l.

tion, there will have to be +15
dBmv or more and, likewise, with
20 dB isolation, there will have to be
+20 dBmv on the trunkline.

So, the amount of tap isolation
should never be less than 10 dB and
as much as the trunkline signal level
will permit. This approach will guar-
antee minimum insertion loss to the
trunkline signal as it progresses
from tap to tap down the trunkline.

Choosing the Correct Amount of
Tap Isolation

Almost all taps provide either
fixed, selectable or variable isola-
tion.

UVF-87 Variable -Isolation, 82 -channel Line Tap -
off features independent and separate VHF and
UHF isolation adjustments. Two wiper arms, ac
cessible from front of tap, allow isolation to
be varied continuously between 10 and 25 dB.
Isolation network on PC board is attached to
back side of tap.

Fixed -isolation means that the tap
is manufactured with a fixed value
of isolation that cannot be conve-
niently changed. These taps are
manufactured with either 10, 15, or
20 dB of isolation. The principal
disadvantage of this tap is that it
requires an inventory of three dif-
ferent taps.

Selectable isolation means that
one tap can provide three selectable
values of isolation in one tap. The
Winegard SLT series of taps pro-
vides either 12 dB, 15 dB or 20 dB
of isolation by merely clipping out
one or two of three fixed, parallel
resistors. This tap solves the prob-
lem of multiple inventory, but once
the resistors have been clipped out
you cannot easily change the isola-
tion value back again to a lower
value.

The variable isolation tap pro -
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vides a continuously adjustable
amount of isolation. In the Wine-
gard VTF series, the adjustment is
easily accessible underneath the wall
cover plate. With this adjustment,
you can vary the isolation anywhere
between 10 and 25 dB. It can con-
veniently be set to exactly the value
needed and then changed to a new
value whenever it becomes neces-
sary to readjust part of the system,
add on taps or generally upgrade the
system. Doing any of these will pro-
duce changes in voltage levels at the
taps which, in turn, require resetting
of isolation values.

The Winegard Model UVF-87 is
a conventional, variable -isolation
line tapoff except that it incorpo-
rates separate, independent isolation
adjustments for both VHF and
UHF channels. This feature offers
added economy in large systems
where VHF and UHF line levels are
significantly different.

UHF Amplified Tapoff

Another tapoff device, the LTA -1
has a built-in, line -extender UHF
amplifier which compensates for
high UHF cable losses in the trunk-
line. The amplifier has 10 dB of
gain at UHF, with 2 dB of insertion
loss at VHF, and isolation to the tap
is fixed at 14 dB. The tapoff is
powered by -12v DC from the
trunkline.

Directional Tapoffs Offer Best
Picture Quality

There is one more type of tapoff
that deserves mention: the direc-
tional line tapoff. Although a bit
more costly than the others, it has a
number of advantages. The line tap -
offs we've discussed previously have
employed resistive voltage -divider
networks to achieve the necessary
isolation. In addition to resistive
isolation networks, the directional
line tapoff also employs transformer
action, which isolates the set from
extraneous signals coming back up
the trunkline, preventing them from
getting to the tap. In other words,
directional tapoffs are designed to
pass signals only from the direction
of the antenna or headend to the
tap output; i.e., only in one direc-
tion, from the input connector to the
tap outlet. Signals trying to reach the
tap outlet from the output connector

LTA -1 82 -channel Line Tapoff uses a 10 dB UHF
amplifier to offset high losses at UHF frequen-
cies. Unit bypasses VHF while providing 14 dB
fixed isolation. Amplifier is powered by --12V
on trunkline.

VTD-68 Variable -Isolation, 82 -channel Tapoff
features directional properties with 15 to 49
dB of variable isolation. In addition to isola-
tion, directional action attenuates reflected sig-
nals from trunkline output by 25 dB.

are attenuated by 25 dB plus the
isolation of the tap.

This directional characteristic
prevents reflections and extraneous
signals, usually generated in TV sets
and other devices farther down the
trunkline, from getting to the taps
(and thus the TV sets) that are
connected to the trunkline ahead of
the disturbance.

Likewise, this tap has very little
effect on the trunkline when con-
nected in series with it. It has a
trunkline voltage standing-wave ra-
tio (VSWR) of 1.1:1 and a return
loss of at least 26 dB. The back -
match, which the set "sees" looking
back toward the tap, is also very
low (typically 1.3:1), thus elimi-
nating the possibility of having
standing waves at the terminals of
the TV set. Standing waves are a
common cause of multiple ghosts
and picture smear.

The result of all this is a cleaner,
clearer, sharper picture devoid of
smears and ghosts that usually are
caused by the undesirable signals
and reflections that many conven-
tional tapoffs cannot completely
criminate against. If you desire the
highest system performance and
thus quality pictures, then consider
using directional tapoffs.

If you do choose to install direc-
tional tapoffs, you'll be pleased to
discover that they offer continuous-
ly variable isolation. Additionally,
they are separately adjustable (from
under the wall plate) over a range
from 15 to 40 dB at VHF and 17 to
50 dB at UHF. Insertion loss is 0.5
dB at channel 2 and increases to
2.0 dB at channel 83.

TV WALL OUTLETS

There is another group of devices
called TV wall outlets that cannot
be classified as taps but yet bear a
very close similarity to them, at least
in appearance. TV wall outlets have
no built-in isolation; they do not tap
off a portion of the voltage on a
trunkline. They are merely wall-
mounted connectors that physically
terminate a length of coaxial cable
having its origin either at an anten-
na, a line -drop tap, a multiset cou-
pler or a booster coupler. Because
wall outlets have no isolation, they
provide a direct interconnection be-
tween the end of a coaxial feeder
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Stocking only 49 ECG "semiconductors
is like having thousands

of audio transistors on hand.

Manufacturers of TV,
radio and stereo systems have
audio transistor replacements
listed under thousands of
different part numbers.

But, thanks to the
Sylvania ECG semiconductor
replacement guide, you can
replace practically all of them
with just 49 different
transistors.

And that can save a lot of
hunting and stocking,
especially when you're a busy
service dealer.

For example, if you need
a low -noise, high -gain NPN-
silicon transistor for an audio
preamp, check out our ECG -
199. It fits a lot of sockets.

And if import parts are
bugging you, our ECG -158,
176, 226 and 226MP are direct
replacements for parts like
the 25B405, 25B474 and
25B492 plus a lot of others
you'll find in our guide.

But, our cross-reference
guide (ECG -212E) lists a lot
more than just audio
transistors. It lists over 75,000
parts that can be replaced
with a minimum number of V)\
Sylvania ECG parts. \

For you, it means one
source for practically all your
replacement needs, including
industrial components.

What more could anyone
ask for?

CM SYLVANIA

OP

GTE SyNania Electronic Components, Waltham, Mass. 02154

JULY 1974, ELECTRONIC TECHNICIAN/DEALER 25



TV wall outlets have no built-in isolation and, consequently, are used only in MATV systems which
utilize set couplers, booster couplers and/or line drop taps, all of which provide isolation be-
tween their outputs. A and B) T -77A Wall Outlet consists of wall plate and double -ended F con-
nector to bring cable neatly through the wall. C) SM-1 Low -profile surface -mounting box for mount-
ing TV wall outlets or line tapoffs in locations where flush mounting is not practical.

cable and the TV set. To look at it
another way, they merely serve to
connect the cable inside the wall to
the one attached to the TV set in
the room. They mount neatly in the
wall, as do tapoffs.

WALL MOUNTING
Line tapoffs and TV wall outlets

come in a variety of configurations.
They usually are available in two
colors-brown and ivory-to match
either room decor or the AC power
receptacles that are also mounted in
the walls of the room.

They can be mounted in any
standard electrical box, for a flush
wall mount, or in a compact, plastic,
low -profile box, for surface mount-
ing. The latter type is recommended
for installations where wire or cable
must be run on the surface of the
wall or along the baseboard and/or
where you are unable to cut holes
in walls for flush -mounting boxes.
Both types are available with either
300 -ohm or 75 -ohm input connec-
tions, with no -strip, screw -type ter-
minals for 300 -ohm input and F-
type coaxial connectors for 75 -ohm
input. The outputs come with 75 -
ohm F -type connectors, 300 -ohm
no -strip screw -type terminals or a
nylon disconnect plug for TV/FM,
UHF, rotor or a combination of
TV/FM plus UHF or TV/FM plus
rotor.

LINE DROP TAPS
Line drop taps (Fig. 2) serve as

a junction box for several coaxial
cables radiating outward, each of
which terminates in a wall outlet or
passes directly through a wall plate
to a TV set. The line drop tap con-
sists of a metal box having several
connectors, and is installed in a
concealed, out-of-the-way location,
such as the service area or the attic
of a building. Electrically, it is con-
nected into a trunkline like a tapoff
and may have one, two or four sep-
arately isolated outputs feeding sig-
nals, via feeder lines, to wall out-
lets or directly to the antenna ter-
minals of the TV sets.

Drop Taps Eliminate Cable Loops
The advantages of using line drop

taps instead of wall tapoffs is that
the typically large trunkline cable
does not have to be run the addi-
tional distance to each individual
wall tapoff with its loop and, addi-
tionally, suffer the resulting feed-
thru loss. Instead, the trunkline can
be run in an approximately straight
line, with the smaller feeder lines
radiating outward to carry the signal
to the wall outlets. This simplifies
the installation, reduces the cost
and, in addition, requires, where
only one set is connected to a feed-
er, only simple, less -expensive wall
outlets instead of tapoffs. The re-
quired isolation is built into the line
drop tap in a manner so that it can
be adjusted, and, as an additional
benefit, the feeder line may be con-
nected or disconnected without hav-

LDV-1, -2 and -4 Variable -Isolation, 82 -channel
Line Drop Taps offer continuously variable in-
dependent isolation adjustment for each indi-
vidual drop tap. Wiper adjustments are con-
cealed under snap -on, plastic hole covers.

ing to enter a private apartment, re-
stricted or otherwise inaccessible
area.

Drop Taps Offer Neater
Installations

Line drop taps are especially
handy in applications in which there
are several outlets close together, as
in a dealer's showroom, a service
shop, a mobile -home park or in
garden apartments.

Where cable must be exposed or
run along a wall surface, drop taps
eliminate the necessity of cable
loops going to and coming from a
wall outlet or tapoff. As a safety
feature, Winegard drop taps, like
Winegard tapoffs and outlets, help
isolate from the trunkline AC/DC
sets with "hot" chassis. (Always
keep in mind, however, that the
shield (outer conductor) of a coax-
ial cable is not in any way isolated
from "hot" chassis receivers.)
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DLT-10A, -20A and -40A Directional Line Drop
Tap attenuates reflected signals to tap outlet,
entering from trunkline output, by 27 dB aver-
age. Each drop supplies a single wall outlet
or a feeder line to several wall tapoffs.

Variable Isolation and Directional
Types

Two different basic types of 82 -
channel line drop taps are available:
the variable line drop tap and the
directional line drop tap. The vari-
able type offers variable isolation,
so that the signal to each feeder line
can be adjusted to provide each TV
on the line an adequate signal with
minimum insertion loss of the trunk -
line signal.

Unlike directional tapoffs, the di-
rectional line drop tap (Fig. 3)
typically has approximately 15 dB
of fixed isolation. Being directional,
it maintains a relatively high -quali-
ty of color signal on the feeder line
and on the trunkline. Directional
line drop taps permit a "free flow"
of the signal, originating either at
the antenna or the headend, to the
TV set.

Any unwanted signals originating
after the tap, such as reflections or

AMP LINE DROP TAPS RG-11 U
COAXIAL CABLE

\11

WALL OUTLETS TERMINATING'
RESISTOR

Fig. 2-Simplified diagram which illustrates the use of line drop taps in an MATV system. Line
drop taps typically are available with one, two or four outlets which are connected via feeder
cables to wall outlets. Line drop taps also make it poss ble to control the amount of signal taken
from the trunkline to insure that each TV receiver receives sufficient signal, and without exces-
sive feed-thru loss. The isolation provided by the line imp tap prevents interaction between TV
sets connected to the system and blocks AC from receivers with "hot" chassis.

spurious signals generated by other
equipment "downstream," are iso-
lated from the feeder lines by the
directional properties of the tap.
Likewise, the individual tap outputs
have virtually infinite isolation be-
tween them, thus preventing any in-
teraction between sets connected to
the line drop tap as well as very
high reverse isolation between the
tap output and the trunkline. Be-
cause of this, VHF and UHF signals
can be tapped off the trunkline with
almost no change in the trunkline
VSWR. And because the backmatch
(VSWR looking back at the tap
from the drop line or wall outlet) is
less than 1.3:1, ghost -causing stand-
ing waves on the drop line are
virtually eliminated.

Directional line drop taps give the
system designer and installer the
additional flexibility often needed to
solve layout and installation prob-
lems in MATV systems and still
provide acceptable pictures on every
set at minimum cost. "Natural" ap-
plications include systems in which
TV service is offered by subscrip-
tion and systems in which sub-
scribers' taps must be remotely ser-
viced (connected, disconnected, and
reconnected) as tenants move in and
out. Equally as important, the di-
rectivity of the tap insures higher
quality color signals by attenuating
reflections and spurious signals on
the trunkline.

BOOSTER COUPLERS

Booster couplers are nothing
more than line splitters with built-in
voltage gain. They usually are
equipped with amplifiers which are
designed to offset splitter and line
losses. Although splitters and boost-
er couplers do not fall in the same
category as taps, they are worth
mentioning because they frequently
are employed like a line drop tap in-
stead of like a splitter; i.e., the out-
puts are terminated in a wall outlet
or are fed directly to the antenna
terminals of TV receivers.

In a small system, if you don't
need the gain provided by booster
couplers, we advise you to use line
drop taps.

PRESSURE TAPS

Another kind of tap is the pres-
sure tap. It usually is used in out-
door applications. You'll find them
installed in mobile -home parks and
for house drops from an aerial or
pole -line cable, as in CATV sys-
tems.

There are three types of pressure
taps. The difference among the
three is the method by which they
achieve isolation. One uses trans-
former action, another uses resistor
networks and the third employs ca-
pacitive coupling. Those that use
transformer action or resistor net-
works are capable of handling all
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82 -channels, while the type that
uses capacitive coupling is good only
through VHF. At UHF frequencies,
the capacitive reactance becomes so
small that there is little, if any, iso-
lation. Even at VHF frequencies,
the isolation is reduced substantial-
ly between channel 2 and channel
13. Isolation provided by transform-
er action or resistor networks re-
mains relatively constant over all 82
channels.

The pressure tap gets its name
from the way it makes contact with
the conductors of the trunkline or
feederline cable. The outer jacket,
shield and dielectric of the cable are
pierced with a boring tool so that
the pressure -tap inner conductor
(stinger) may extend into the feed-
er cable and make a pressure con-
tact with the center conductor of
the cable. The tap then is clamped
around the outer jacket, conductor
and shield.

Pressure taps may be attached
anywhere on a feeder cable, and
the cable need not be cut. The big
advantage is that they may be at-
tached to the cable in the middle of
a span. Most pressure taps are
equipped with a strain relief for the
drop cable and include a provision
for clamping the strain relief to a
steel messenger wire, to remove any
strain from the feeder cable.

As you might expect, moisture
and other elements "attack" the
feeder cable where the outer jacket
has been pierced, and the pressure
contact at the inner conductor leaves
something to be desired in terms of
reliability and integrity of the sig-
nal. Pressure taps are available, but,
for obvious reasons, are not highly
recommended for MATV applica-
tions by some manufacturers.

TAP EVALUATION GUIDELINES

Next time you layout an MATV
system, look carefully at the type
of taps available and ask yourself:
Is this tap the most efficient type to
use in terms of:

1) Cost of tap vs. other sys-
tem materials cost?

2) Cable routing versatility?
3) Installation ease (labor

cost)?
4) Future system expansion?
5) Integrity of signals?
6) Compatible with present

75 OHM
INPUT

.5pf

SIGNALS

500pf

75 OHM - T2

TAP

150

500pf

500pf

1

75 OHM
REFLECTIONS OUTPUT

_ T.5pf

T

I_150 1.5pf

Fig. 3 -.Directional Line Drop Tap passes signal from input to tap but attenuates trunkline reflec-
tions trying to pass from output to tap. Transformer action in T1 and T2 imparts directional
properties to tap. T1 primary, in series with trunkline, senses reflections as being opposite in
direction to Incident signals. T2 primary, connected to a single point on trunkline, cannot sense
direction. Signals and/or reflections on the trurkline appearing at point A induce a voltage into
T2 secondary between point B and ground. Trunkline signals and/ or reflections incident upon T1
also indite voltages into T2 secondary between point B and ground. Signal voltages at point B
are in phase and reinforce each other. Reflected voltages at point B are out of phase and tend
to cancel each other. AC/DC blocking -capacitor (500 pF) reactance can be considered negligible
at frequ:ncies above 5 MHz. Small capacitors and resistors provide proper match at input/output
and tap.

TYPCel
pressure tap
installed on Cable
wrth messenger

relief
nd strem

f for
drop cebi.

The pressure tap is an outdoor -type tap pri-
marily for use in trailer courts and neighbor-
hood cable systems. Hook -type tap attaches
easily to RG-11/U foam or solid -core cable,
with or without messenger wire. Pressure tap
drops 116-59/U branch line to house or trailer.
One F-59 connector included with tap. Isolation
values of 10, 15, and 20 dB are available.

and future CATV require-
ments?

As you can see, there are many
tradeoffs to be considered when
choosing the proper tap for the job.

MATV DESIGN ASSISTANCE
If you need design assistance,

take advantage of the MATV sys-
tems -layout service offered -by some
antenna system manufacturers.

Whether the system is a hospital,
school, mobile -home park, apart-
ment or hotel, a complete layout
and design of a system is provided
to the installer by the Winegard

BC -274 Booster Coupler divides the input signal
four ways and provides 6 dB gain to each of the
75 -ohm outputs. Its high-level input (0.2 volt)
allows it to operate as an amplified 4 -way split-

ter following a distribution amplifier. It is de-
signed to supply signals to four TV sets, usual-
ly via wall outlets.

Company for a nominal fee of
$15.00. This fee, fully redeemable
in the form of a credit check, may
be applied directly to your invoice
for Winegard equipment purchased
for the system. Even as a check
against your own design layout, it
is a very cost-effective service, if you
value your time.

LEARN MATV DESIGN AT
3 -DAY SEMINAR

One other valuable service of-
fered by the Winegard Company is
their MATV Home and Commer-
cial Seminars held throughout the
U.S. about twelve times a year.
These are 3 -day seminars covering

continued on page 45
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the Demand is so Great
We put one on
the road
The demand is so great for low-
cost 50 MHz dual -trace oscillo-
scopes that we offer two . . the
D83 Plug-in Oscilloscope and
the D75 Portable.
The Telequipment D75 was de-
signed with the electronic ser-
viceman in mind. It trades the
D83's plug-in changeability for
easy portability. It's lightweight,
rugged, and easy to hand -carry
onto an airplane. The tilt handle
snaps to thirteen different angles
to conveniently position the in-
strument. The D75 costs only
$1375 with the same dual -trace.
amplifier and dual time base as
the D83.
If you like the concept of plug-in
selectability, choose the Tel -
equipment D83 for only $1495.
Plug -ins include a differential
amplifier (deflection factor
50 AV/div to 10 V/div), dual -trace
amplifier (deflection factor

5 mV. div to 10 V div), and dual
time base.
Both have large CRT displays,
plus delayed, single and mixed
sweep. With the mixed sweep
mode, you can view the delayed
sweep portion simultaneously
with the main sweep. Until now,
you could only get this feature in
more sophisticated scopes.
Sweep speeds range from 100
ns/div to 2 s/div with accuracies
within 3%. A magnifier (X10) ex-
tends the maximum sweep rate
to 10 ns/div.
Tektronix backs all its Telequip-
ment OSCILLOSCOPES w th its
one-year warranty.

D75 Oscilloscope $1375

D83 Oscilloscope
(without plug -ins) $ 800
V3 Differential
Plug-in Amp $ 295
V4 Dual -Trace
Plug-in Amp $ 295
S2A DL Time Base . . . $ 400

Demo d models for sale are
ready immediate shipping.
Call your field engineer, or mail
this coupon to Tektronix, Inc.,
P.O. Box 500, Beaverton,
Oregon 97005.

Name

Company _ _

City

[II I would like a demonstration.
I3 I would like more information.

Enclosed is my letterhead/purchase
order for immediate shipment.

State :ip

tmc
TEKTRONIX

1

... for more details circle 130 on Reader Service Card
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TEST
INSTRUMENT
REPORT

Leader Model
LCG-395
Universal Color
Bar Pattern
Generator
by J. W. Phipps

 The Leader Model LCG-395 is a
relatively compact, all -solid-state
TV pattern generator with a combi-
nation of unique patterns and "ex-
tra" features which make it, in the
truest sense of the phrase, a versatile
test instrument for color and black-
and -white TV servicing.

FEATURES
Screen Patterns

The Model LCG-395 produces
five screen patterns, four of which
are considerably different than those
produced by other color bar genera-
tors. The patterns are selected by
five pushbuttons on the front panel
of the generator.

Color bar pattern-The three-
part color bar pattern produced by
the Model LCG-395 is shown in Fig.
1. It consists of a nonkeyed rainbow
pattern across the top third of the
screen, ten conventional keyed rain-
bow color bars spaced at 30 -degree
intervals across the center third of
the screen, and three color bars
spaced at 90 -degree intervals across
the bottom two-thirds of the screen.
Fig. 2 illustrates the phase relation-
ships of the keyed rainbow color
bars.

Convergence pattern-The multi-
function, single convergence pattern
produced by the Model LCG-395,
shown in Fig. 3, is a combination of
crosshatch (10 horizontal and 8 ver-
tical lines); dots (11 horizontal and

Leader Model LCG-395
Universal Color Bar Pattern Generator. For

more information, circle number 900 on Reader Service Card.

POWER
ON

LCG-395

Q
CAI

KILLER -Th
FA.

Vi RF LF,f ERN
GENERATOR

IANNEL

Close-up view of front panel of Leader Model LCG-395 pattern generator.

7 vertical); center dot; broken hori-
zontal and vertical lines, for center-
ing of the raster and to indicate
overscan limits; plus a corner mark-
er consisting of 7 short horizontal
lines, for determining whether or not
the yoke windings are connected in
the proper polarity. If the yoke con-
nections are correct, the corner
marker will appear at the lower right
of the pattern, as shown in Fig. 3. If
the corner marker appears at the up-
per right of the pattern, the yoke
vertical connections are reversed; if
it appears at the lower left, the yoke
horizontal connections are reversed;
and if it appears at the upper left,
both the yoke horizontal and vertical
connections are reversed.

Window pattern-This pattern,
shown in Fig. 4A, consists of a white
raster covering about one-half of the
area of the picture tube screen sur-
rounded by a black raster area. The

NI Y

purpose of this pattern is to reveal,
by visual symptoms on the screen
and by waveforms analysis, defects
in the video IF and video amplifier
sections. For example, incorrect fre-
quency response and/or excessive
gain in a video stage will be revealed
by blurring of the vertical edge of
the white raster area or spurious ver-
tical lines along the edge of the white
raster area and/or shading in the
black raster area. The waveform
which produces this pattern is shown
in Fig. 4B.

Staircase pattern-The principal
purpose of this pattern is to check
the white balance (gray scale) and
linearity of the video amplifier sec-
tion of a TV, video tape recorder or
antenna amplifier. As shown in Fig.
5, the pattern consists of a black
stripe across the top of the screen,
which represents zero video level,
and five vertical stripes below it,
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10 COLOR BARS
AT 30° INTERVALS

3 COLOR BARS
AT 90° INTERVALS
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Fig. 1-Three-part color pattern produced by Model LCG-395.

CROSSHATCH -

SAFETY
ZONE
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HORIZONTAL.
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80%
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100%

CENTER DOT CORNER MARKER

VERTICAL
CENTER

Fig. 3-Multi-function convergence pattern produced by Model LCG-395.

varying from gray (20 percent video
level) on the left to white (100 per-
cent video level) on the right. The
staircase waveform which produces
this screen pattern is shown in Fig.
6A and B along with the waveform
of the sync signals from the Model
LCG-395. Viewing both the stair-
case and sync waveforms simultane-
ously on a dual -beam or dual -trace
scope, as shown in Fig. 6A and B,
permits evaluation of the horizontal
and vertical sync action as well as
white balance and linearity.

White raster pattern-A 100 -per-
cent white, noise -free raster also is
produced by the Model LCG-395
for purity checking and adjustment.

RF Output
The Model LCG-395 produces

three RF outputs-video IF, Chan-
nel 5 and Channel 6-all of which
can be modulated by any of the five

pattern signals. The three RF out-
puts are selected by the lever -type
CHANNEL switch, on the bottom
right of the front panel, and are
available at the front panel from ei-
ther a 300 -ohm, balanced twin plug-
in connection or a 75 -ohm, unbal-
anced BNC connector.

The unit comes equipped with a
cord with 300 -ohm plug-in connec-
tors on one end and alligator clips
on the other end, for attachment to
the 300 -ohm antenna terminals of
the receiver. A coaxial cable with
BNC connectors is available as an
option. The RF output voltage can
be varied, by the RF LEVEL control,
from lmv (1000 microvolts) to
lOmv. This permits evaluation of the
AGC action of the TV receiver.
(1000 microvolts is considered the
minimum RF signal level required
for production of an acceptable pic-
ture on most TV receivers.)

ORANGE

YELLOW
ORANGE

DORIZ
NLANKING
NTEDUAL

HORIZ. SYNC
INTERVAL

GREEN

RED

BLUISH
GREEN

GREENISH
BLUE

Fig. 2-Vector diagram which illustrates phase
relationships of bars in color pattern produced
by Model LCG-395.

B

Fig. 4-Window display produced by Model
LCG-395. A) Pattern. B) Waveform.

Video Output
The Model LCG-395 also pro-

uces a composite video signal for
evaluation of the video amplifiers in
TV receivers and video tape record-
ers. The composite video signal con-
sists of horizontal and vertical sync
pulses, blanking pulses and the video
signal for whichever of the five
screen patterns is selected. The
VIDEO LEVEL control, on the front
panel of the generator, permits se -
section of either positive- or nega-
tive -going video signals, so that the
video polarity can be changed to
produce normal screen patterns re-
gardless of where the video signal is
applied in the video section. The
VIDEO LEVEL control also varies the
amplitude of the video signal from
zero at the MIN position to +3V at
+MAX position or -3V at the
-MAX position. The video signal is
available at a 75 -ohm, BNC-type
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TRIGGER

A

IH 63.5Ps
4-21.20s

HORIZ. SYNC

TRIGGER

Nn (TERN

26^H (16.63ms)
34H (8.Slms) I28H (8.13ms)

64H (4.06ms)I64H (4.06ms

VERT. SYNC

Fig. 6-Waveforms of staircase -;reen pattern and horizontal and vertical sync pulses produced by Model LCG-395, shown as they would appear on
a dual -beam or dual -trace scope. Al Top, horizontal sync pulse; bottom, staircase waveform at horizontal sync rate. B) Top, vertical sync pulse; bot-
tom, staircase waveform at vertical sync rate. Model LCG-395 also produces composite horizontal vertical/ blanking sync pulse.

1001,

tWHITE)

Fig. 5-Staircase screen pattern produced by
Model LCG-395.

jack on the left center of the front
panel.

Trigger Output

Horizontal and vertical sync sig-
nals, for externally ,vnchronizing the
horizontal :. eep an oscilloscope
with the p.i. .-rn S ,.a1s of the gen-
erator durii. wave, m analysis, a,
available at a BNC .ype jack on 1.
bottom of the front panel. The
types of sync signals are available-
either horizontal, vertical or a com-
posite of the two-and arc selected
by the lever -type TRIGGER switch on
the front panel of the generator. The
sync signals are particularly useful
for stable ,iisplay of chroma circuit
waveforms which have the horizon-
tal sync pulses blanked or keyed
out and, consequently, usually are
difficult to "lock in" on the scope
screen.

Gun Killers
The Model LCG-39 is equipped

with a built-in picture cube gun kill-
er circuit which, when any of the
three GUN KILLER pushbuttons on
the front panel are depressed, dis-

ble the respective picture tube
un(s) by connecting the associated

control grid(s ) to ground via a

t,,. 7-Rear view of Leader Model LCG-395 pattern generator. Four -prong jack on lower left side
is tor gun killer cable.

100K -ohm resistor. This feature
usually is used, in conjunction with
the white raster pattern, for purity
evaluation and Jjustment. Connec-
tion of the gun killers to the three
control grids of the color picture
tube is accomplished by a four -lead,
color -coded, plug-in cable, which is
supplied with the generator. (The
black lead for grounding the gen-
erator to th... TV chassis.) The cable
is plugged into a jack on the back of
the generator (Fig. 7).

Variable Pattern Brightness
The brightness (and, consequent-

ly, contrast) of all screen patterns
produced by the generator, with the

,ception of the staircase pattern,
can be varied from zero to 100 per-
cent by adjustment of the BRIGHT-
NESS control, on the front panel of

generator. The brightness levels
the staircase pattern are fixed.

CONCLUSION

Leader's Model LCG-395 Uni-
versal Color Bar Generator might
seem to be overdesigned, and, con-
sequently, overpriced, to those tech-
nicians who use a color bar genera-
tor only for color TV setup proce-
dures or go/no-go tests to determine
the presence or absence of color.
However, its "extra" features should
be app !afing to those technicians
who ar. ,)roficient at bench servicing
proced s involving video and
chroma waveform analysis. The only
"extra" feature I found missing in
the Model LCG-395 is a 4.5 -MHz
sound carrier, which, in my opinion,
makes accurate fine tuning of the
TV receiver much easier.
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SPECIFICATIONS

PATTERNS
Color Bars:
Rainbow (offset type), ten bars at 30 -degree intervals,
and three bars at 90 -degree intervals, each pattern oc-
cupying one-third of the screen
Chroma level: 0-200%, continuously adjustable
Convergence:
A single, composite pattern consisting of crosshatch,
10(H) and 7(V); dots, 11(H) and 7(V); center dot
marker; safety zone (margin) markers; corner marker,
at lower right; brightness control, 0-100% continuously
adjustable
Raster:
White (noiseless); brightness, 0-100% continuously ad-
justable
Window:
White rectangular pattern with black border; white
brightness 0-100%, continuously adjustable
Staircase:
Black level (0%) across upper one-third of CRT screen;
gray scale across lower two-thirds at approximately 20%,
40%, 60%, 80%, and 100% levels from left to right

RF OUTPUT
Three switch -selectable frequencies:

Video IF: 45.75MHz -±0.5%
Channel 5: 77.25MHz ± 0.5%
Channel 6: 83.25MHz ± 0.5%

Output Voltage: 1 to 10mv, continuously adjustable, at
open circuit
Output Impedance: 75 ohm, unbalanced, and 300 ohm,
balanced

VIDEO OUTPUT
Output Voltage: -3 to +3v, continuously adjustable,
at open circuit
Output Impedance: Approximately 75 ohms
Trigger Output
Three switch -selectable signals:

Horizontal pulse (15.75KHz)
Vertical pulse (60.11Hz)
Composite (Blanking or horizontal and vertical)

Output Voltage: Approximately 3v p -p, at open circuit
Output Impedance: 10 K ohm
TYPE OF SYNCHRONIZATION
Crystal controlled progressive scanning (Horiz., 15.75
KHz, and vertical, 60.11Hz)
RETURN TRACE BLANKING
Both horizontal and vertical
GUN KILLERS
Three separate switches, for grounding via 100K -ohm
resistors
POWER REQUIREMENTS
105-125v AC, 50/60Hz
SIZE
Approximately 3'/s inch high by 77/s inch wide by 97/3
inch deep
WEIGHT
5.5 pounds
PRICE
$299.95
ACCESSORIES
Included in price:

RF output cable, 300 ohm
Gun killer cable with plug

Optional: 75 -ohm output cable with BNC connectors 

THE BLUES
IN 3 PART
DISHARMONY

There is ONE Advertised Blue Tuner Care Product
. . . It's called BLUE STUFF FOR TUNERS.

There are TWO UNadvertised Blue Tuner Care
Products . . . They're made by Chemtronics but
are usually sold as 'house brand' products to
distributors who think that if you color a product
blue it must be as good as BLUE STUFF.

So why tell you all this? Because the same
people at Chemtronics are running ads proclaim-
ing against "Tuner Pollution" caused by "thick,
foamy tuner lubricants ..." that have 'solidified
into hard blue specs" and the 'tuner pollution' in
those ads is colored blue.
Since most of you think that we are the only ones
producing a blue product you might be mislead
into thinking that we were the cause of the
problem.

We thought you ought to know ALL the facts.

BLUE STUFF FOR TUNERS
Good technicians know when it's used right
its just the best there is

from TECH whom we find solutions for your problems

SPRAY

                    
AMPLIFIED

PRODUCTS PROVEN IN OVER
1400,000 INSTALLATIONS.

CASE IN POINT: WINEGARD
DISTRIBUTION AM LIFIERS. 

WINEGARD

For quality and dependability in distribution amplifiers,
look to Winegard. You know they're good. Because our
distribution amplifiers have specs you can count on and
the best reliability in the industry today.
When you install an MATV system you want it to work
right . . and keep on working that way. You want a
headend amplifier that won't give you headaches. No
matter what size systems you install Winegard offers the
most trouble -free circuitry around . .. and at the most
reasonable cost around.
On your next commercial system start out with a
Winegard distribution amplifier. There's a model just
right for every size and type of installation. We invite
comparison!

Best TV products for Best TV reception

WINEGARD
LEVISION Sr . MS

Winegard Company  3000 k,rkwood Street  B ,,gton Iowa 52601                   1-
. for more details curie 128 on Reader Service Card . for more details circle 133 on Reader Service Card
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An Extraordinary Offer
to introduce you to the benefits of Membership in

ELECTRONICS BOOK CLUB
for a limited time only you can obtain

OF

THESE
UNIQUE
BOOKS . with Trial
(Combined List Price $40.85) Club Membership

II . yours for only

May we send you your choice of
any three books on the facing

page as part of an unusual offer of a
Trial Membership in Electronics Book
Club ?

Here are quality hardbound vol-
umes, each especially designed to help
you increase your know-how, earning
power, and enjoyment of electronics.

These handsome;: hardbound books
are indicative of the many other fine
offerings made to Members . . . impor-
tant books to read and keep . . . vol-
umes with your specialized interests in
mind.

Whatever your interest in electron-
ics -radio and TV servicing, audio and
hi-fi, industrial electronics, communi-
cations, engineering -you will find
Electronics Book Club will help you.

With the Club providing you with
top quality books, you may broaden
your knowledge and skills to build
your income and increase your under-
standing of electronics, too.

How You Profit From Club Membership

This special offer is just a sample of
the help and generous savings the
Club offers you. For here is a Club de-
voted exclusively to seeking out only
those titles of direct interest to you.
Membership in the Club offers you
several advantages.
1. Charter Bonus: Take any three of
the books shown . . . plus the FREE
Bonus book worth $7.95 (combined
values to $40.85) for only 990 each
with your Trial Membership.
2. Guaranteed Savings: The Club
guarantees to save you 15% to 75%
on all books offered.
3. Continuing Bonus: If you continue
after this trial Membership,' you will
earn a Dividend Certificate for every
book you purchase. Three Certificates,
plus payment of the nominal sum of
$1.99, will entitle you to a valuable
Book Dividend which you may choose
from a special list provided members.
4. Wide Selection: Members are an-
nually offered over 50 authoritative
books on all phases of electronics.
5. Bonus Books: If you continue in
the Club after fulfilling your Trial
Membership, you will receive a Bonus
Dividend Certificate with each addi-

SPECIAL FREE BONUS
. . . if you act now !

Yes, if you fill in and mail the Mem-
bership Application card today, you'll
also get this Bonus Book, FREE!

TV TROUBLESHOOTER'S HANDBOOK
Revised Second Edition

A completely updated quick -reference source
for solutions to hundreds of tough -dog troubles.

Regular List Price 57.95

tional Club Selection you purchase.
For the small charge of only $1.99,
plus three (3) Certificates, you may
select a book of your choice from a
special list of quality books periodical-
ly sent to Members.
6. Prevents You From Missing New
Hooks: The Club's FREE monthly
News gives you advance notice of im-
portant new books . . . books vital to
your continued advancement.

This extraordinary offer is intended
to prove to you, through your own ex-
perience, that these very real advan-
tages can be yours . . . that it is pos-
sible to keep up with the literature
published in your areas of interest ...
and to save substantially while so do-
ing.

How the Club Works

Forthcoming selections are described
in the FREE monthly Club News.
Thus, you are among the first to know
about, and to own if you desire, sig-
nificant new books. You choose only
the main or alternate selection you
want (or advise if you wish no book
at all) by means of a handy form and
return envelope enclosed with the
News. As part of your Trial Member-
ship, you need purchase as few as four
books during the coming 12 months.
You would probably buy at least this
many anyway . . . without the sub-
stantial savings offered through Club
Membership.

Limited Time Offer!

Here, then, is an interesting oppor-
tunity to enroll on a trial basis . . . to
prove to yourself, in a short time, the
advantages of belonging to Electron-
ics Book Club. We urge you, if this
unique offer is appealing, to act

promptly, for we've reserved only a
limited number of books for new Mem-
bers.

To start your Membership on these
attractive terms, simply fill out and
mail the postage -paid airmail card to-
day. You will receive the three books
of your choice for 10 -day inspection.
SEND NO MONEY! If you are not
delighted, return them within 10 days
and your Trial Membership will be
cancelled without cost or obligation.
Electronics Book Club, Blue Ridge
Summit, Pa. 17214.

Typical Savings Offered Club
Members on Recent Selections

Cassette Tape Recorders
List Price $7.95; Club Price $4.95

Introduction to Medical Electronics
List Price $9.95; Club PrICE $6.95

MATY Systems Handbook
List Price $7.95; Club Price $4.95

Pictorial Guide to Color TY Cir. Troubles
List Price $7.95; Club Price $4.95

10 -Min. Test Tech. for PC Servickg
List Price $7.95; Club Price $4.95

Understanding & Using the Oscilloscope
List Price $7.95; Club Price $4.95

How to Repair Small Gasoline Engines
List Price $8.95; Club Price $4.95

Miniature Projects for Elect. Hobbyists
List Price $6.95; Club Price $3.95

Acoustic Techniques for Home & Studio
List Price 57.95; Club Price 54.95

Svcing. New Modular Color TV Recvrs.
(2 Vols.)

List Price $15.90; Club Price 57.95
Everyman's Guide to Auto Maintenance

List Price $7.95; Club Price $4.95
Pictorial Guide to CB Radio Inst./P.epair

List Price $7.95; Club Price $4.95
Zenith Color TV Service Manual -Vol. 3

List Price $7.95; Club Price $4.95
Mobile Radio Handbook

List Price $7.95; Club Price $4.95
Understanding & Using the YOM & EVM

List Price $7.95; Club Price 54,95
125 Typical Elect. Cir. Anal. & Repaired

List Price $7.95; Club Price 54.95
Jap. Radio/Rec./Tape Player Serv. Man.

List Price $7.95; Club Price 54.95
Marine Electronics Handbook

List Price $7.95; Club Price 54.95
Basic Electronic Test Procedures

List Price $9.95; Club Price 56.95
Troubleshooting Solid -State Amplifiers

List Price $7.95; Club Price $4.95
How to Repair Musical Inst. Amplifiers

List Price $8.95; Club Price $5.95
Kwik-FirTNI TV Service Manual

List Price $8.95; Club Price $5.95
How to Build Solid -State Audio Circaits

List Price $8.95; Club Price $5.95

SEND NO MONEY! Simply fill in and mail postage -paid Airmail card today!



How to Use Color TV
Test Instruments

Here's an opportuni-
ty to close whatever
gaps there are in
your ability to use
modern, up-to-date
equipment designed
specifically to save
you time and money.
You'll quickly grasp
the author's com-
mon-sense approach
to using the right in-
struments. thereby
getting the most out

of your investment in test gear.
You'll improve your ability to use an
oscilloscope, color bar generator.
alignment generators, vectorscope.
Ti. Analyst and sine, square -wave
generators. The author also has in-
cluded a description of his "curve
tracer." With this simple scope at-
tachment. you can rapidly assess the
condition of diodes, transistors-
even ICs-in or out of the circuit.
256 pps., over 230 illus. Hardbound.
List Price $7.95  Order No. 577

How to Solve Solid -State
Circuit Troubles

A troubleshooter's
"dreambook"-com-
plete with 161 cir-
cuit descriptions and
step-by-step trouble-
shooting procedures-for anyone who
occasionally or regu-
larly services solid-
state entertainment
equipment of any
kind-TV receivers,
AM-Fli radios (in-
cluding auto radios) ,

tape recorders, record players, etc.
Very probably the most complete
work of its kind ever published, it
will serve as an excellent reference
and study guide for those desiring
to learn more about solid-state cir-
cuits and how they work. llobbyists
and experimenters alike can use it
to design and build complex solid-
state circuits. 304 pps., 554 x 854.
161 illus. Hardbound.
List Price $8.95  Order No. 624

The Fascinating World of
Radio Communications

the romance
of short-wave listen-
ing DNing, special-
ized bands such as
the Coast Guard, ra-
dio amateurs, the
broadcast band, for-
eign broadcasts, etc.
It also delves into
the fascinating de-
velopments of radio
pioneers . . Teals.

. Volta . .

Loomis . . .Galvani
. . and shows how their discoveries
worked to bring us radio as it is to-
day. Also described are the interest-
ing installations of the National
Bureau of Standards, plus WWV
services used by industries, citizens
and even governments all over the
world. Citizens Band? You bet . .

and how to get your license, what to
look for in ('B, and how to pick a
CB receiver. 176 pps., illus.
List Price $6.95  Order No. 586

11. hawing 11111.1
roe oanotar.MINS

Reliable Electronic Assembly
Production

Here is one of those
rare books which suc-
cessfully bridges the
and production tecit
gap between des

nologies, thereby pro-
viding guidelines for
choosing the best do -
sign to achieve the
least expensive and
most reliable product.
The content provides
information on mate
vial and methods em-

ployed in mass production, giving the
designer in-depth knowledge of the
broad range of processes he should
consider in evolving a final product
concept. Not only does the content
define the best materials for each
given application and detail the best
choice for fabricating but it also
points out incompatibilities which
may evolve between design and pro-
duction. 208 pages. Hardbound.
List Price $12.95  Order No. 287

elihbtr
electronic
tenthly
production

Installing Hi-Fi Systems
The world of high
fidelity doesn't stop
with the purchase
of equipment. This
book explores the
many aspects of in -
the -home music re-
production, from
acoustical considera-
tions to structural
requirements. Now
in its fourth print-
ing, this timeless
and ever -popular

guidebook has helped thousands to
achieve studio quality sound at
home. Includes details on building
your own Id -fl furniture, setting up a
sound room, eliminating interference
and hum, how best to route wires
and interconnecting cables, speakers,
and speaker enclosures (with infor-
mation on how to build your own),
and much more. Tells all you need
to know. 224 pps., 153 illus. Hard-
bound.
List Price $8.95 Order No. 86

Small Appliance Repair Guide
Learn to repair doz-

SNAIL
ens of small house-
hold appliances with

MAE the use of this au-
thoritative, low-cost
handbook. Profusely
illustrated, the text

Gam tells how to find the
cause of trouble in
minutes, and how to
go about making the
required repairs.
You'll also pick up
helpful hints on dis-

assembly and assembly. one of the
real "tricky" aspects of many ap-
pliance repair jobs. General trouble-
shooting procedures are explained
to familiarize you with the tech-
niques of appliance repair. Succeed-
ing chapters deal with thermostats.
skillets, sauce pans, irons, toasters.
coffee makers, blankets. mixers.
knives, deep fryers, hair dryers, elec-
tric shavers, and small motors found
in countless appliances. 11 Chapters,
224 pps. Over 150 illus. Appendix
and Index.
List Price $7.95  Order No. 515

Sylvania Monochrome TV
Service Manual

4'omplete service,
alignment, parts and
schematic data for
all Sylvania black -
and -white sets intro-
duced during the last
5 years-from the
A01 through B14,
and 572 through
578 chassis. Con-
tains everything you
need including tech-
niques for setup,
preliminary adjust-

ments, tuner alignment, and repair
and system alignments. Also, in-
cluded are the latest factory -recom-
mended modifications to help you
eliminate "bugs." 19 complete sche-
matic diagrams are printed on big
double foldout sheets with waveform
illustrations. 196 pps., 854 a 11",
including 36 -page schematic foldout
section; and complete parts list for
all chassis. Leatherette cover.
List Price $7.95  Order No. 599

Practical Electronic Servicing
Techniques

flirt. 1, a new and
unique handbook
that will sharpen
.vour electronics trou-
bleshooting ability.
Yes, you can learn
to whip those tough
doffs and prepare
yourself for any elec-
tronic gear that
COMPS your way with
the "inside" infor-
mation presented in
this handbook. You'll

be surprised how simple and logical
the professional techniques really
are. Begins with an analysis of what
troubleshooting really is; to condition
your thinking (which is part of the
secret I . the author begins with the
analysis of troubleshooting logic.
then he tells you how to think like
a tough -dog expert. Also logical ser-
vice approaches to DC circuits, tube
circuits, and transistor circuits. 256
pps.. 138 illus. Hardbound.
List Price $7.95  Order No. 547

PRACTICAL
ELECTRONIC

SERVICING
TECHNIQUES

Radio & Television: Principles &
Applications

A complete elec-
tronics library in a
single volume! From
raw ac and de fun-
damentals to ad-
vanced hi-fi. short-
wave, and TV theo-
ry, the complete
spectrum of elec-
tronics is covered in
depth. Prepared in
Great Britain. this
book amounts to a
full course in elec-

tronics-and it's written in extreme-
ly readable language. It starts with
a description of the manner in
which current flows, progres.es to
wave generation, electron activity in
tubes and transistors, and then into
the snore advanced principles of
electronics, its practical applications.
Includes comparative descriptions of
U.S. and British standards. 400
pps., 286 illus. Hardbound.
List Price $8.95  Order No. 296

RADIO me

TELEVISION:

Principles and

Applications

111=1

Electronic Circuit Design
Handbook

New Fourth lrAition
-A brand-new. en-
larged edition of the

"*" ever popular circuit
designer s "cook-
book. now contain-
ing over 600 proven
circuits, for al3 types
of functions, selected
from thousands on
the basis of lariginal-
ity and practical ap-
plication. Now you
can have, at. your

fingertips, this carefully planted ref-
erence source of tried and tested cir-
cuits. Selected on the basis cf their
usefulness, this detailed compilation
of practical design data is the an-
swer to the need for an organized
gathering of proved circuits . . both
basic and advanced designs that can
easily serve as stepping stimes to
almost any kind of circuit you might
want to build. 416 pps., 19 big sec-
tions, over 600 illus. 8 % " a 11".
List Price $17.95 Order No T.101

Practical Color TV Servicing
Techniques

This brand-new up-
dated and expanded
second edition con-
tains troubleshooting
guidelines and case
histories on the lat-
est solid-state re-
ceivers, including a
4 -color section with
32 trouble-s:mptoni
photos and a foldout
section with 6 coin-
plete TV receiver
schematics. 'ow in-

cluded are service tips and tech-
niques on R('A, Motorola and Zenith
solid-state chassis, plus a host of
case histories and current data on
G.E. chassis. In fact. each of the
12 chapters is filled with informa-
tion applicable to virtually any brand
of color TV receiver, enabling you to
solve tough -dog troubles quickly. 404

. 250 illus. Hardbound.
List Price 58.95 Order No. 436

Transistor Projects far
Hobbyists & Students

If building useful
electronic gadgets
and projects turns
you on. Your imag-
ination will be trig-
gered into conduc-
tion the moment you
pick up this book.
Build all sorts of
devices with SCR's,
LASCRs, transistors,
Triacs. Diacs, Tri-
gacs, and integrated
circuits. The first

,action offers suggestions for bulld-
og or breadboarding these circuits.

Sections 2 through 4 describe a wide
range of devices for your car, home,
dike, or wherever electronics can

serve you. Section 5 describes ni-
trites and how to use them di a va-
riety of circuits for switching and
control functions. Section 6 is de-
voted to integrated -circuit projects.
192 pps. Over 100 illus. Ha-dbound.
List Price $7.95  Order Wo. 542

Fire & Theft Security Systems
A handy guidebook
on the selection, in-
stallation, and gen-
eral maintenance of
home and business
security devices and
systems. Describes
many newly intro-
duced systems from
simple door and win-
dow switches to ul-
tra -sensitive micro-
wave sensing sys-
tems. There's also a

wealth of information for those who
would like to get into sales, installa-
tion, and maintenance services-
how to design the most effective and
economical installation for any situa-
tion. And. you'll know where to find
the components needed for fire and
theft protection, because the equip-
ment section includes data on a
myriad of devices, with mast of the
principal suppliers represented. 176
pps. over 100 illus. Hardbound.
List. Price $7.95  Order No. 556

FIRE T T

Dictionary of Electronics
You'll find this huge
volume extremely
useful in 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
alpha particles
through zoom lens
. . defines the

terms you need and use most often,
including those found in radio, TV.
communications, radar, electronic in-
strumentation, broadcasting, indus-
trial electronics, etc. It provides full,
complete and easily -understandable
explanations of thousands of specific
electronics terms (such as transistors,
acoustic feedback, alpha particles,
beat oscillator, final anode, electro-
static lens, nonlinear resistance, etc.).
420 pps., 487 illustrations. Hard-
bound.
List Price $8.95  Order No. 300

Amateur Radio General -Class
License Study Guide

A 1101 and unique
text-the only one
entirely devoted to
the subject-for any-
one who wants to
pass the FCC Gen-
eral -Class exam suc-
cessfully. Each ques-
tion is dealt with
individually, and the
answers are ex-
plained in depth at
a level that can be
easily understood by

relatively inexperienced readers. Even
if you have no interest in "ham" ra-
dio, you'll find the content of this
well -written text is an excellent
source of information of value to
anyone in electronics. Pertinent facts
are grouped into palatable, easy -to -
assimilate doses, and the conversa-
tional style keeps the material fresh
and interesting from the first page
to the last 320 pps. Hardbound.
List Price $9.95  Order No. 551

Hi-Fi for the Enthusiast
Expert practical
guidance for the
audiophile who wants
to achieve first-class
reproduction from
radio, tape or rec-
ords. Content is tru-
ly unique-main em-
phasis is on the ef-
ficient selection, as-
sembly and use of
modern commercial
hi -fl units, modules
and construction

kits; you will be able to build a sys-
tem that both suits your individual
needs, and gives a high standard of
reproduction at an economical price.
Room acoustics, amplifiers, pickups
and loudspeakers, links with visual

Tsources such as V, film and slides.
are dealt with in detail. Technicians,
too, will find this book packed with
invaluable advice. A practical book,
written by a hi -fl professional. 176
PPS.. 42 illus. Hardbound.
List Price $6.95  Order No. 596

AN EXTRAORDINARY OFFER...
. for more details circle 103 on Reader Service Card



TECH BOOK DIGEST

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

TAB BOOKS, Blue Ridge Summit, Pa. 17214

Electronic
Adjustments In Auto

Tape Players
 Electronic adjustments
in a tape player are nor-
mally required only when
a critical component has
been replaced; for exam-
ple, a tape head, or any
component that can affect
the unit's operation. In
some instances, parts val-
ues change, which may al-
so dictate readjustment in
playback or record circuit-
ry. Then, too, there are in-
stances where service ad-
justments are necessitated
by customer tampering. In
either case, several exam-
ples of typical adjustment
procedures are outlined in
this article, to serve as a
guide for most of the elec-
tronic adjustments you will
encounter in auto stereo
tape units. A list of cas-
sette and eight -track test

tapes is also provided.

Overall Check

As a means of providing
the technician with a
quick, effective overall
check of an eight -track
tape player, the following
procedure is outlined. A
Nortronics AT -820 test
cartridge was used. This
test cartridge, which runs
for approximately eight
minutes, provides the fre-
quencies and voice materi-
al as shown in Figure 1.
Program and channel iden-
tification are produced by
sequence A with a one -
minute voice identification
on all four programs. The
voice signals identify left
and right channels. If the
left and right signals do
not correspond to the test

(From Chapter 6, AUTO STEREO SERVICE &
INSTALLATION, by Paul Dorweiler & Harry Hansen,

TAB BOOKS, Copyright 1974. A review of the
complete book follows this article.)

tape indications, change
the speaker connections.
The program indicator on
the tape player should also
agree with the voice sig-
nals.

Sequence B on the test
tape is silent on track 2,
program 2, left channel. If
the heads are perfectly
aligned, the output from
track 2 will be silent. If
the heads are out of align-
ment, some crosstalk from
the 125 Hz signals on
tracks 1 and 3 will be evi-
dent, indicating that head
height adjustment is re-
quired. Adjust the tape
head to eliminate any 125
Hz signal from the left
speaker on program 2, se-
quence B. Refer to the
head alignment section of
this article.

An 8 kHz tone for head
azimuth test and adjust-
ment is provided on track
6, sequence B, which is the

2. A properly aligned head
will produce the best high -
frequency response. To
check the azimuth setting,
connect an AC VTVM
across the right speaker
with the tape player bal-
ance control set to give
maximum output at this
speaker. While playing se-
quence B of program 2,
adjust the tape head azi-

muth screw for a maxi-
mum meter reading. Check
to be sure you are not on
a false peak. The correct
peak is the one producing
maximum output.

Tracks 4 and 8 of se-
quence B, program 4, con-
tain three tones of 100,
400, and 5000 Hz for
checking frequency re-
sponse and speaker phas-
ing. These tones run for
30 seconds, 10 seconds for
each tone. They are re-
peated five times during
sequence B.

To check the frequency
response, connect an AC
VTVM across the left
speaker. Set the tape play-
er tone control to mid-
range for a flat response
and the balance control to
favor the left speaker. Play
program 4, sequence B.
The meter reading should
remain the same for all
three frequencies. If the
frequency test tones indi-
cate poor frequency re-
sponse, the tape head may
have oxide contamination,
or it may be misaligned,
Figure 2, magnetized, or
the head may be defective.

Speaker phasing is
checked by setting the bal-
ance and tone controls to
midrange while playing
program 4. Turn the tape
player volume up and lis-

SEQUENCE SEO.
A. 1 -MIN. B. 5 -MIN.

TRACKS PROG a CHAN.
1

IDENTIFICATION 125 HZ. WOW & HEIGHT ADJUST.

2 L. IDENT. SILENT-FOR TRACK HT. ADJUST.

3 L. IDENT. 125 HZ. TRACK HEIGHT SIGNAL

4
4 L. IDENT.

Li5 R. IDENT.

1100
HZ

400
KHZ KAZ{ 100 1400 54 I

RE PO SE
100 400

60 HZ. 14-1 KHZ.--
SPEED

14- 1 -MIN. -IN 60 HZ.

Ig R. IDENT: 8 KHZ. FOR AZIMUTH ADJUSTMENT

7 R. IDENT. 1 KHZ. WOW & FLUTTER

8 R. IDENT.

START

100
HZ

400
HZ KHZ 100 1 400

10 SEC.-110 SEC.t 10 SEC.

54 100 400 54 100 1400

SEQ.
C. 1 MIN.

SEQ.
D. 1 -MIN.

2

3

MUSIC 11.0 KHZ. 1

MUSIC I 1 25 KHZ. 2

MUSIC 11.5 KHZ. 3

54 100
400 154 I MUSIC I 1 75 KHZ. 4 4

I I
60 HZ. MUSIC 11.0 KHZ.

MUSIC 11.25 KHZ. 65

MUSIC 11.5 kHz. 7

5K 100 400 15K I MUSIC I 1 75 KHZ. 81

FREO. RESPONSE FINISH
(SWITCH)

100 14001 5K 1

Fig. 1-Program chart of an eight -track test tape (Nortronics At -820).
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ten to the 100 Hz tone.
When the speakers are
correctly phased, the 100
Hz tone will sound the
loudest. If it is necessary
to change the phasing, re-
verse the speaker leads on
only one speaker.

A signal of 60 Hz is re-
corded on track 5, which
is the right channel of pro-
gram 1 in sequence B to
check tape speed. There
are also four short bursts
of 1 kHz signals spaced
exactly one minute apart
and superimposed on the
60 Hz recording. To check
the tape speed, connect the
vertical input of an oscillo-
scope across the right
speaker and the horizontal
input to the output of an
audio oscillator. The objec-
tive, of course, is to obtain
a Lissajous pattern formed
by the audio oscillator sig-
nal and the 60 Hz signal
on the test tape. Play pro-
gram 1 and set the tape
player balance control to
favor the right speaker. Set
the audio oscillator fre-
quency to obtain a station-
ary pattern on the oscillo-
scope and note the fre-
quency. If the oscillator
frequency is lower than the
60 Hz test tape signal, the
tape speed is low. For a
more exact frequency
reading, a frequency coun-

ter may be used. As an al-
ternate check, a stop
watch can be used to time
the intervals between the
1 kHz bursts, which are
recorded exactly one min-
ute apart.

A 1 kHz signal for
checking wow and flutter
is recorded on track 7,
which is the right channel
of program 3. By listening
to this signal, any varia-
tions detected in the fre-
quency indicates the pres-
ence of wow or flutter.

Other test signals on the
tape can be used to check
crosstalk by switching
from program to program.
The overall system can al-
so be checked by playing
sequence C, which con-
tains four different pro-
grams of stereo music.

Head Alignment
Tape player head align-

ment on both eight -track
and cassette players is
usually required after the
playback head has been
replaced or because some
critical mechanical part of
the tape head assembly
was replaced or mis-
aligned. There are gener-
ally two types of head
alignment: head height
and azimuth. The diagram
in Fig. 2 shows the head
movement caused by each

adjustment. Misalignment
of head height can cause
reduced output and in-
creased crosstalk, while
poor azimuth can result in
a loss of high -frequency
response.

Incidentally, if a cus-
tomer complains of poor
high -frequency response,
be sure to check for oxide
buildup on the tape head
itself. Clean the head and
recheck the frequency re-
sponse before blaming the
problem on poor azimuth
alignment. Oxide buildup
occurs gradually with use
and often the customer
will not notice the degra-
dation of sound until it
becomes extremely bad.

Another common cause
of poor tape reproduction
is head magnetization. This
is usually accompanied by
a higher than normal back-
ground noise level. De-
magnetize the tape head
prior to alignment.

Head alignment should

be made while using the
manufacturer's recom-
mended test tape designed
specifically for that unit. If
a particular test tape is not
recommended, use one of
the test tapes made for
head alignment; they are
available from several
sources. A list of test tapes
is provided for your con-
venience in this article.

There are many types
of tape head alignment
systems in use. A number
of these variations are pre-
sented in this section;
those shown are represen-
tative of the most common
types of adjustments you
are likely to encounter in
servicing.

As a general rule, tape
head alignment starts with
the tape head height ad-
justment, followed by azi-
muth. The tape head
should be demagnetized
and cleaned prior to any
adjustment. The test equip-
ment required is the rec-

L

DPRIET-151:11X -AM -F2

VIVM

PIECE
EGLE OR

RIGHT AMP VOM

HEAD HEIGHT ADJUSTMENT

ImIlmWzmcomt

JOHM
LOAD

4 OHM
LOAD

13 2VDC
POWER

Fig. 2-These drawings show misadjustment of tape head height and
azimuth.

Fig. 3-Head alignment diagram for a Blaupunkt
eight -track player.

JULY 1974, ELECTRONIC TECHNICIAN/DEALER 139



ommended cassette or
eight -track test tape, and
an AC VTVM or oscillo-
scope for measuring the
level across the speaker
(or appropriate load re-
sistor).

The diagram in Figure
3 shows the head adjust-
ments for a Blaupunkt
eight -track player. In this
unit, adjusting the head
height involved aligning
the bottom edge of the
tape head pole piece with
the bottom of the tape
guides. Azimuth align-
ment is made by using a
test tape and adjusting the
azimuth screw from maxi-
mum output measured
across the speaker (or 4 -
ohm load resistor). The
tape head alignment is
then checked by playing
all four programs and re-
peating the adjustments if
necessary for uniform out-
put.

The head adjustments
for a Motorola eight -track,
four -channel tape player
are shown in Figure 4.
The top and bottom covers
are removed to gain access
to the adjustments. The
head height adjustment is
made from the bottom of
the unit, but the player
must be right side up. One
way to accomplish this is
to slide the tape player far
enough off the edge of the
workbench to allow access
to the adjusting screw. In-
sert a Motorola test cart-
ridge and index the tape
head to the program 2 po-
sition (tracks 2 and 6).
Connect an AC VTVM or
oscilloscope across the
left -channel output (track
2 signal).

The head height screw
is locked in place by a 1/4 -
inch nut. Hold the head
height adjusting screw with
a screwdriver while loos-
ening this lock nut to pre-
vent the screw from acci-
dentally turning. A tool
can be made for this type
of adjustment as shown in
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Figure 5. Once the lock
nut is loose, turn the head
height screw to move the
head up or down as neces-
sary to obtain a null on the
AC VTVM. The reason

for adjusting for a null is
that the 1 kHz information
is recorded on the tracks
adjacent to track 2 on the
Motorola test tape. This
adjustment will greatly re-

duce the possibility of
crosstalk. To be sure that
the head height adjustment
is properly made, check
for a peak on either side of
the null. Once the null is

E15 CARTRIDGE END HEIGHT PLUNGER
TENSION THRUST ADJUST RETURN
ROL ER NUT SPRING

PREAMP
C10 C9 C12 C15 PANEL

51 CWI

41

SOLENOID
ADJUST
SCREW

SOLENOID

MOTOR

Fig. 4 --Head adjustment in the Motorola eight -track player.

MOTOR

TAPE HEAD

TRACK SWITCH US

TAPE GUIDE
BRACKET

ilk 4'4 1 AM.'

AZIMUTH
ADJUSTING

SCREW

C31

ROO

MICRO
SWITCH
E21

CAPSTAN

MICRO
SWITCH

ACTUATING
ARM

MfU142
RELATCHINC ARM

1974

Fig. 6-Azimuth adjustment in the Motorola eight -track player.



achieved, tighten the ad-
justing screw lock nut
while holding the screw in
place.

The azimuth adjustment,
Figure 6 on this unit, is

Fig. 5-Tape head alignment tool.

used to obtain maximum
output. The AC VTVM
(or oscilloscope) is recon-
nected across the right -
channel output (track 6
signal) to monitor the 8

B HEAD HEIGHT ADJUSTING NUT

cf3 ....-

A HEAD AZIMUTH ADJUSTING SCREW

4

HEAD AZIMUTH

4CH DETECTING

HEAD HEIGHT

C:
P.CENA-070)

Adjust ents can be made by removmg the top cover.

Fig. 7-Panasonic Model CX601EU eight -track, two/four-charnel player
head alignment diagram.

REAP POSITION
PROGRAM KM/ POS,T.ON

PROGRAM  2 .(AD POG1,ON
PROGRAM  5 MEAD POS,nON

PROGRAM .4

,AtIS1111

DIRECTION OF TAPE TRAVEL - 015.

kHz signal. Repeat the ad-
justments for optimLm
output. Glyptal or some
other type of nonharden-
ing cement should be used
to secure the screw in
place when the adjustment
is completed.

The diagram in Figure
7 shows the head adjust-
ments for a Panasonic
eight -track, four- and two -
channel player. In this
unit, head azimuth is ad-
justed first by inserting a
Panasonic test tape (VTT-
801 ) and setting the play-
er for program 2. The
head azimuth adjust_ng
screw, accessible at :he
top of the unit, is turned to
provide maximum output
from the right -channel
speaker. An AC VTVM
connected across the
speaker is the normal
means of measuring this
output. An alternate meth-
od of adjusting the head
azimuth, when no test tape
is available, is to use a
music tape with lots of
treble and adjust the tape
head for maximum treble
response from the speaker.
Obviously, the best and

surest azimuth alignment
requires a test tape.

The head height adjust-
ment on this tape player is
made in the same manner
as previously described,
except that the head height
adjusting nut is turned to
produce maximum output
at the left -channel speaker.
As shown by the eight -
track configuration dia-
gram in Figure 8, aligning
the tape head in the pro-
gram 2 mode results in
pickup from tracks 2 and
6. When adjusting the
head height, be sure to
check for any crosstalk
when changing from two -
channel to four -channel
operation.

An RCA eight -track
player tape head adjust-
ment diagram is shown in
Figure 9. This unit is
equipped with an antitam-
per head height adjustment
which requires a special
tool. The tool can be easily
made as shown in Figure
10. Connect an AC VTVM
or oscilloscope across one
of the speakers and insert
an RCA No. 314 test tape
at the 1 kHz signal portion.

ADJUST COUNTER-
CLOCKWISE TO LOWER
OR CLOCKWISE TO
RAISE HEAD. N.

COUNTER-
CLOCKWISE
DIRECTION

CLOCKWISE
DIRECTION

LOWER RAISE

TAPE HEAD TAPE

SPECIAL TOOL

CAPSTAN HOUSING

Fig. 8-Various head positions in an eight -track tape configuration. Fig. 9-Tape head height adjustment diagram for an RCA eight -track

(Courtesy Telex.)
player.
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Using the special tool, ad-
just the head height for
maximum output on all
four program positions.

The azimuth adjustment
for the RCA eight -track
player is shown in Figure
11. An AC VTVM (or os-
cilloscope) is connected
across one of the speakers
and the 8 kHz portion of
the RCA No. 314 test tape
is played. The azimuth ad-
justment screw is turned
either clockwise or coun-
terclockwise as necessary
to produce maximum out-
put. An access hole for
this adjustment is also pro-
vided in the top of the
player case.

The azimuth adjustment
for an RCA cassette is il-
lustrated in Figure 12. The
procedure is basically the
same as indicated for the
eight -track unit in that an
AC VTVM or oscilloscope
is used to monitor the out-
put. An RCA No. 1-102
or 1-103 test cassette is
used to provide an 8 kHz
signal. The azimuth ad-
justment screw is then
turned either clockwise or
counterclockwise as re-
quired to obtain maximum
output.

The Sony cassette tape
player, Model TC-20, uti-
lizes a somewhat different
approach to adjust the
head azimuth. An AC
VTVM and an oscillo-
scope are both used to
monitor the tape player
output while the azimuth
adjustments are made. The
test equipment is connect-
ed as shown in Figure 13.
The tape player case is re-
moved to gain access to
the azimuth adjustment
screw, which is located di-
rectly adjacent to the tape
head. Insert a Sony test
cassette, No. P -4-A81,
which contains a 6.3 kHz
signal source. Adjust the
azimuth screw for maxi-
mum output on the AC
VTVM and to obtain the
Lissajous pattern shown

on the oscilloscope. To
confirm the azimuth ad-
justment, insert a Sony
test cassette No. P -4-L81.
Set the tone control to H
(high) and the balance
control to midrange. Play
the test cassette. The AC
VTVM should read more
than +14 dB (3.8V) on
each channel.

To check frequency re-
sponse, set the tone con-
trol to H, balance control
to midrange, and insert the
P -4-L81 test tape. Play the
tape and adjust the vol-
ume control for +5 dB
(1.4V) on the AC VTVM.
Remove this tape and play
back the P -4-A81 test
tape. The AC VTVM
should now read zero, plus
or minus 3 dB, or 0.5 to
1.1V. Turn the tone con-
trol to the L (low) posi-
tion. The AC VTVM
should read -15, plus or
minus 3 dB or 0.09 to
0.19V. The signal-to-noise
ratio is checked in the
same way for the same
reading up to the point of
inserting the P -4-A81 test
tape. In its place, a blank
cassette is inserted and the
AC VTVM should read
less than -45 dB (4.4
mV).

The level balance is
checked by connecting the
AC VTVM across the
right -channel output and
playing Sony test tape P -4-
L81. The tone control is
set to H (high) and the
balance to midrange. Ad-
just the volume control for
a reading of +5 dB (1.4V)
on the AC VTVM.
Change the AC VTVM to
the left -channel output.
The reading should be
within 2 dB of that ob-
tained on the right chan-
nel.

Playback Level
Adjustment

The output level of each
channel should be adjust-
ed for maximum and both
outputs should be equal.

*16 GAUGE
SOFT STEEL
STRAP OR PLATE
TRIMMED TO
THESE DIMENSIONS

As shown in Figure 14,
the left and right output
level adjustments on this
RCA cassette unit are eas-
ily accessible by removing
the mounting bolts on the
right-hand side. Set the
tape player balance con-
trol to its midrotation
point. Place the tone and
volume controls in their
normal operating posi-
tions. Insert a standard
reference level, 400 Hz
full -track cassette (RCA
No. 1-101) and adjust the

154r-

11/2 TO 2"
LONG

FILE NOTCH,
IN END

346.

Fig. 10-Special head height ad-
justing tool. (Courtesy RCA.)

right- and left -channel am-
plifier output levels for a
maximum, equal signal
level from each channel.

Another type of play-
back level adjustment is
shown in Figures 15A and
15B for a Sony Model TC-
84, eight -track unit. As in-
dicated in Figure 15A, an
AC VTVM is connected
across the speaker or a
3.2 -ohm load. The stan-
dard output reference level
measured across each out-
put should be +14.3 dB
(4V). The difference be-
tween channels should be
less than 3 dB. To set the
playback level, set the vol-
ume, tone, and balance
controls fully clockwise.
Remove the two-four
channel selector circuit
board. Insert a 400 Hz
alignment tape (Sony R -9-
L 1 ) and adjust the values
of the variable resistors

SCREWDRIVER

ADJUST CLOCKWISE OR
COUNTERCLOCKWISE TO
ALIGN MEAD GAP AREA
WITH TAPE TRACK.

COUNTER- CLOCKWISECLOCKWISE DIRECTIONDIRECTION

.-CENTER-.
TAPE

TAPE HEAD

CAPSTAN HOUSING

Fig. 11-Tape head azimuth adjustments for an RCA eight -track player.

ADJUST CLOCKWISE OR
COUNTER CLOCKWISE
TO ALIGN HEAD GAP
AREA WITH TAPE TRACK

AZIMUTH
ADJUSTING
SCREW

COUNTERr
CLOCKWISE CLOCKWISE

HEADTAP[4:3
TAPE HEAD

CENTER CENTER

Fig. 12-Azimuth adjustment for an RCA cassette player.
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VR101, 201, 151, and
251 (shown in Figure 15B)
to obtain the required out-
put of +14.3 dB (4V) on
each channel. If the speci-
fied output cannot be ob-
tained, select appropriate
resistor connections as
shown in Figure 15B.
Note: Lowering the resis-
tance increases the output.

Record Level Adjustment
Record levels are nor-

mally factory preset, but
may require readjustment
due to parts replacement
in critical circuits. The dia-
gram in Figure 16 illus-
trates the test equipment
setup for adjusting the rec-
ord level on an RCA
Model 12R100/200 cas-

sette player. However, the
same basic approach can
be followed on many tape
player -recorders.

To set the record level,
remove the cabinet covers
to gain access to the rec-
ord printed -circuit board.
Disable the bias oscillator
circuit. In this unit, the
bias oscillator is disabled
by unsoldering the lead
connected to the +B2 ter-
minal and temporarily
connecting it to the +B1
terminal as shown in Fig-
ure 17. Temporarily dis-
able the automatic level
control (ALC) circuit by
connecting a short jumper
wire as shown in Figure
17). Connect a 333 Hz
sine -wave signal at 250

TA ,1
HI AD

OSCILLOSCOPE

Fig. 13-Test equipment connections for the lissajous pattern azimuth

mV through a 60 dB pad
to the microphone input
jack. The 60 dB pad may
be assembled as indicated
and wired directly to the
microphone plug if de-
sired. Connect an AC
VTVM between one of
the shield connections at
the record head and the
minus terminal on the rec-
ord printed -circuit board
(Figure 17). Connecting
the AC VTVM here pro-
vides an indication of the
voltage developed across
the 10 -ohm resistors (R22
and R72 on the schemat-
ic). While holding the rec-

Fig. 14-Left- and right -charnel
level adjustment locations on he

RCA Model 12R100 cassette player.

ord pushbutton in a de-
pressed position, insert a
blank cassette tape in the
unit and adjust the record
adjustment (R218) on the
record circuit board for
0.5 mV on the meter. This
reading should correspond
to 50 microamperes of
head current. Depress the
eject button to remove the
cassette. Remove test
equipment, reconnect
leads, and replace covers.

Bias Trap Adjustment
The purpose of the bias

trap is to prevent stray sig-
nals from interfering with
the operation of the ALC
circuit. One method of
bias trap adjustment can
be illustrated by again re-
ferring to the RCA unit in
Figure 17. Remove the rec-
ord printed -circuit board
and connect a high -imped-
ance VTVM or oscillo-
scope between terminal T
and the minus terminal.
Disconnect the micro -

.010 cn.n.O.
ac.  4.c co . t .1

SS.

:70`2,°

alignment technique. Fig. 16-Record level test equipment setup. (Courtesy RCA.)

Fig. 15-Test setup
and method of adjusting

playback level in Sony
tape player. A) Test

setup. B) Playback level
resistor connections.

A
32 OHM
SPEAKER

AC VT JAI

Nolo Lower testotanot uncre.ms output

0703
0753

0203
02,53

0711 sal--'-- e- 070
3311 - - o 338
2211 "61_4,- ' 2211

OJUST L201 FOR
MV BIAS

R/P HEAD

INSTALL SHORT JUMPER
TO DISABLE "ALC- FUNCTION

RIM
BLUE WIRE

CHANGE POSITION TO
DISABLE BIAS
OSCILLATOR

10.r.

.S MV SIGNAL LEVEL 1W/0 BIASI

Fig. 17-Record circuit board lest terminal locations on an RCA Model

128100/200 cassette player.
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phone. While depressing
the record pushbutton on
the tape unit, adjust the
core of L201 on the rec-
ord printed -circuit board
for a minimum reading on
the meter. The reading
should be less than 50 mV
RMS. Disconnect the test
equipment and replace the
circuit board. 

TECH BOOK REVIEW
Title: Auto Stereo Service,

& Installation (TAB
BOOK No. 694)

Author: Paul L. Dorweiler
& Harry E. Hansen

Price: $8.95, hardbound
$5.95, paperback

Published: April, 1974
Size: 252 pages, 258 illus-

trations

 A one -stop source of
service information for all
types of automotive stereo
equipment, plus detailed
installation procedures for
FM radios, 8 -track car-
tridge units, and cassette
players.

For the service techni-
cian eyeing the growing
field of auto stereo system
installation and service,
here is an extremely useful
book. It covers every
phase of installation, in-
cluding mounting and ad-
justment of FM stereo re-
ceivers and tape players,
and it tells how to get rid
of troublesome interfer-
ence caused by the auto-
motive environment. Also
included are 48 complete
schematics representing 13
major manufacturers, plus
many other servicing dia-
grams and sketches. Actu-
ally, the book is a veritable
one -stop source of service
data, not just for the spe-
cific models covered, but
for all units with similar
operating characteristics.

The volume begins with
a survey or review of
available popular units -
both FM stereo receivers
and tape players -and one
of the most lucid descrip-

tions of magnetic -tape
theory ever published.
Readers will find it useful
not only for their own ser-
vicing needs, but as an aid
in getting their customers
to understand those as-
pects they ask about most
often. The text on the art
of installation is very thor-
ough and detailed -even
to the point of explaining
and showing how to make
a hole in carpeting!

But the largest part of
the book is devoted to ser-
vicing. The subject of gen-
eral maintenance covers
the mechanical aspects,
which consume much of
a technician's time - dial
cord and lamp replace-
ment (illustrated, of
course, with many draw-
ings), replacing controls,
cleaning and adjusting tape
players, demagnetizing,
and tape splicing.

Without going into un-
essential basics, the au-
thors cover the electronics
of stereo receivers and tape
players by examining a va-
riety of complete schemat-
ics plus a smattering of the
more unique circuits found
in such equipment. Trou-
bleshooting tips and align-
ment data are also includ-
ed.

The following manufac-
turer's products are cov-
ered in this service techni-
cian's book: Automatic
Radio, Blaupunkt, Craig,
Lear Jet, Medallion, Mid-
land, Motorola, Panasonic,
Peerless, RCA, Sony, Ten-
na, and Toyo. Complete
schematics are provided
for these models: SPE-
5004 (Automatic Radio);
30-629, 9 404 230 018
(Blaupunkt); 3108, 3119,
3126, 3129, 3132, 3505,
3506 (Craig); A-25, A-
75, A-125, A-225 (Lear
Jet); 65-500, 65-501B,
65-509, 65-240 (Medal-
lion); 65-486 (Midland);
ARIP, CTZMX, PCZMX,
TF802S, TM204S, TM -

920S, TP10, TP14 (Mo-
torola) ; CJ-81REUEN,
CQ-909EU, CR-008EU,
CX-131EU, CX-601EU,
RS -248S (Panasonic); CS-
532, CS -700B, CSR -977
(Peerless); 12R200, 12R-
301, 12R600, 12R800
(RCA); TC-10, TC-20,
TC-84 (Sony); R203
(Tenna) ; CS -300, CS -304,
CS -721, CS -722 (Toyo).
In addition, there are
many partial schematics,

and drawings that show
specific receiver circuits,
mechanical functions, and
adjustments -over 150 in
all, plus over 80 photos,
for a total of almost 250
illustrations!
CONTENTS: Auto Stereo
Equipment - Accessories
- Installation - General
Maintenance - Servicing
FM Stereo Receivers -
Servicing Tape Players
Glossary - Index. 

MANUFACTURERS' TEST TAPE LIST
Motorola

Eight -track test cartridge, P/N99P43309A01: head
height and azimuth.

Nortronics

Eight -track test cartridge, AT -820, and cassette align-
ment tape: level, azimuth, and frequency response; re-
corded at 1.875 ips.

Panasonic
Eight -track test cartridge, VTT-801: head height and

azimuth. Cassette test tape, C -FD.

RCA

Eight -track test cartridges, NO. 312 (3 kHz), No.
314, No. 323 (400 Hz), No. 326 (azimuth), No. 328
(head height), No. 339 (level and signal-to-noise).
Cassette test tapes, No. 1-102 and No. 1-103.

Sony
Eight -track test cartridge R -9-T1: head height.
Eight -track test cartridge R -9-L1: level and signal-to-

noise.
Eight -track test cartridge R -9-F1-200: frequency re-

sponse.
Eight -track test cartridge R -9-F1-400: frequency re-

sponse.
Eight -track test cartridge R -9-F 1 -SK: frequency re-

sponse.
Cassette test tape P -4-A81: 6.3 kHz at -10 dB.
Cassette test tape P -4-L81: 333 Hz at zero dB.
Cassette test tape SPC-4: 1000 Hz at zero dB.
Cassette test tape WS -48: 3 kHz at zero dB.

Telex

Cassette test tape, P/N86524-005: level, azimuth,
and frequency response; recorded at 1.875 ips.
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SERVICING FUTURE....
continued from page 21

is no device so far that produces a
bright, snappy picture in color, even
in the laboratory. When that lab de-
vice is perfected -call it "time t." -
add a few years to learn how to
manufacture it, and a few more to
make it competitive.
SW: Which adds up to?-
ADLER: T. hasn't arrived yet, so let's
say 1983 for flat panel TV. I think
it will be quite a revolution when the
panel really takes over. Also, don't
forget that the flat screen will be
wider than the picture tube. More
detail, more information can be
placed on it. A lot of people will
want to use it this way. But to do so,
new transmission facilities with
higher resolution capabilities would
have to be set up. Signals could be
transmitted on cable or over the air
with millimeter waves. All this will
take time to develop and put into
operation; also, a great deal of mon-
ey.
SW: What about the video disc play-
er?
ADLER: Let's just say that we're a lit-
tle closer to this one. There'll be the
usual sorting out of systems, of
course.
SW: Projection TV gets talked up in
the news occasionally. What are its
possibilities?
ADLER: The perennial difficulty is
getting enough light for daylight
viewing. We demonstrated a laser
system some years ago, but it was
impractical because of low laser effi-
ciency. Other systems are now trying
to make the grade. I don't really
know whether or not the public
would accept a projection system.
SW: So it could be said that, except
for the video disc player, there will
be no radically new products on the

BUILT-IN
SPEAKER

Finest in its Class

market within the next few years?
ADLER: That's quite an exception,
you know. It will keep us all busy
for awhile.

And with any new product, there
is a long time lag from the first ap-
pearance of that product in the mar-
ket -place until the time when the
designers can make it essentially ser-
vice -free. Television has been in
homes for nearly 30 years and no
manufacturer has yet achieved a
service -free set.
SW: Would you like to sum up the
situation?
ADLER: Perhaps in a hundred years
everything will work so dependably
that we'll no longer need service
people. Of course, at that time we
won't need engineers either, or sci-
entists like myself. Computers linked
to production machines will do ev-
erything. including having babies, I
suppose.

In the meantime, though, there
will be plenty for all of us to do. 

MATV TAPS ...
continued from page 28

all aspects of MATV design, and
are arranged to assist the novice as
well as the experienced installer.
The seminar costs $35.00 and in-
cludes lunches and refreshments for
three days plus the necessary in-
structional materials. Upon comple-
tion of the seminar you will receive
a certificate of completion, and you
will be able to lay out a complete
MATV system. This training,
coupled with the systems layout ser-
vice, will start you on your way to
a successful career in MATV sys-
tems design and installation, and,
equally as important, your television -
viewing customers will enjoy sharp-
er, clearer and more colorful TV
pictures. 

SADELCO FS719B!

Offers the Best!
 Features

SINGLE INPUT
UHF/VHF/FM  Accuracy

Price
For the name of your local distributor, contact:

SADELCO, INC.
299 Park Ave.
WeehaNken, N.J. 07087
201 863-0912

T & T
VALUE SALE
RAYTHEON, ICC NEW JOBBER (BOXED)

77% Off LIST
 D 1B3 5 for $5.10 ij 61105 5 for $6.55

D 1V2 5 for $3.11 L] 6HV5 5 for $11.65
O 24V2 5 for $4.08 0 6106 5 for $5.80
O 383 5 for $5.23  61E6 5 for $11.44
O 3AT2 5 for $5.06  61S6 5 for $9.54
E 3GK5 5 for $5.00 0 6)88 5 for $5.75
E 3HA5 5 for $4.95 0 6KA8 5 for $6.35
U 4BZ6 5 for $4.85  6KE8 5 for $7.90
E 5GH8 5 for $6.10  6KM6 5 for $11.75

 E 6AX4 5 for $4.95  6KN6 5 for $13.80
11) 6AY3 5 for $4.85  6KT8 5 for $7.00
17] 6BK4 5 for $9.60  6KZ8 5 for $5.30
E 6CG3 5 for $5.05  6LB6 5 for $11.00
E 6CG8 5 for $5.60  8FQ7 5 for $3.85
 6006 5 for $6.95 0 12AX7 5 for $3.60
[ 60W4 5 for $4.83  12GN7 5 for $7.19

6EH7 5 for $4.95 0 171Z8 5 for $4.65
[ 6E17 5 for $4.65  21GY5 5 for $6.00
 6FQ7 5 for $3.85  23Z9 5 for $5.65
E 6GF7 5 for $6.85  31106 5 for $11.50

6GH8 5 for $4.05  33GY7 5 for $8.30
O 6617 5 for $3.91  38HE7 5 for $9.45
 6GU7 5 for $5.40  38H87 5 for $9.25
 61185 5 for $4.95 171 42KN6 5 for $13.25

Free: Weller Soldering Gun Kit with purchase
of 100 tube order.

RCA NEW JOBBER (BOXED)
75% Off LIST

61)W4 5 for $5.25 r] 61E6 5 for $12.44
6F07 5 for $4.19 I 1 6156 5 for $10.35
6GH8 5 for $4.37 f 6KT8 5 for $7.63
6BK4 5 for $10.44 311E16 5 for $11.31

TRANSISTORS XACT. REPLACEMENT (BOXED)
80' off LIST

SK3006 5 for $2.35 SK3035
CI SK3009 5 for $3.90 SK3036
 SK3018 5 for $2.25 SK3040

SK3020 5 for $2.20 SK3041

 SK3024 5 for $3.15 1 SK3042

 SK3025 5 for $4.50 SK3054

 SK3026 5 for $3.00 i SK3114

GENERAL

O 6500 PIV ITT Focus Rect. 10 for $4.00
O Blue Lateral Magnets incl. P.R. 2 for $2.50
o 2.5 amp 1000 PIV IR170 20 for $3.00
0 Color Burst Boost Rect. 7 for $2.00

D 66 meg res. [_1 53 meg res. 10 for $3.00

ID 19" & 25" Color Boosters. 21"
Color Boosters 3 for $11.95

O 60 min. Irish Cassette Tapes 6 for $2.50

YOKES - TUNERS - FLYS
 Y 130 Zen. 95-2874 ea. $6.95 4 for $25.00
O Zen. B&W 95-2779 ea. $6.95 4 for $25.00
 1105 B&W . $6.95

10 Y107 21" Color 2 fee 01.00
 Y110 Mag. Color Yoke DY92 ....$5.95
E Y104 DY68AT Fits Y105C without

plug
.'

.$3.95

Syl. Color Yoke for E01 Cb.
51-29978-1 $7.95

 Syl. Tuner 54.35055-44 incl transistor
Hep 50009 SK3018, 3019 $6.95

ANTENNA SUPPLIES
Finco MATV Mod. G922 300 Ohm
input 4-300 ohm output $27.95

 Finco ::3020 2 Way Signal Splitter
UHF VHF $1.75

D JED Signal Splitter 82 Channel SS21 $1.50
JFD BC2 Two Set Coupler $1.50

O 72 ohm to 300 ohm matching
transformer $1.00

2 set 72 ohm coupler $2.95

Ei 4 sct 72 ohm coupler $3.95

O 1000 ft. foam wire Columbia #22 $23.95
I] 500 ft. Coax White 72 ohm $16.95
O Finco CA 9 Color Antenna $6.90

Finco CA 13 Color Antenna $9.90

Minimum Order $35-F.O.B. Brooklyn
Catalogs $1 -Refundable upon your order

5 for $9.15
5 for $9.75
5 for $3.75
5 for $4.20
5 for $6.20
5 for $4.50
5 for $2.40

CT & T SALES CO)
4802 AVENUE K

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

 THE LARGEST MANUFACTURER OF TELEVISION FIELD STRENGTH METERS IN THE
. . . for more details circle 125 on Reader Service Card

U.S.A.
. . . for more details circle 127 on Reader Service Card
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TECHNICAL DIGEST

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

ADMIRAL
Product Safety Maintenance

Although your primary responsibility as an electronics
service technician is to correct a reported product defect,
your responsibility does not end there.

Before you release a product repair to the customer, you
should perform a safety inspection. You should not only
thoroughly inspect your work, to make sure that you have
not inadvertently created an unsafe condition, but you
should also make a general inspection to uncover any
hazards that may have been created by previous sloppy
service by an unqualified technician (or do-it-yourself cus-
tomer). Carelessness, ignorance and/or the use of improper
replacement parts can defeat even the best built-in safety
features.

Before servicing a product, make sure that you are fa-
miliar with the service notes contained in the service man-
ual covering the specific product that you are servicing,
particularly those specifically related to product safety.

After you have corrected the original service complaint,
you should make a visual check of the following items:

1) No insulated lead or component should touch a re-
ceiving tube, resistor rated at 1 watt or higher, or any
other hot surface. Tight lead dress around protruding
metal corners or edges must be avoided. All original insu-
lating materials, strain relief devices, shields, etc., must be

4 Money -saving reasons
to buy EICO's Solid State
Test Equipment.

EICO 242 FET-TVOM. Peak -to -peak
measurements of AC volts and milli -
amps. 61/2" meter. 7 non -skip ranges.
High input impedance. Low 1 volt
scale. DC/AC Multi -Probe. AC or bat-
tery operated. Kit $19.15, Wired
$129.15.

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 $79.15,
Wired $119.95

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
MAC Wired $121.15.

EICO 7R-410 Triggered Sweep Scope.
100% solid state. DC to 10MHz band-
width. Sweep synchronized gate out-
put. Z -Axis input. Use as vectorscope
for color TV servicing. One probe for
direct and 101 measurements. Wired
$439.95.

FREE 32 PAGE EICO CATALOG
For latest catalog on Eico 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 0 for fast first class mail service.

EICO, 283 Malta Street, Brooklyn, N.Y. 11207 EICO /-7

properly reinstalled.
2) All solder connections should be inspected for cold

solder joints, sharp solder points, solder splashes, frayed
leads, damaged insulation, etc. Remove all loose foreign
particles.

3) Never release a repair until all ground straps, shields
and other hardware have been reinstalled as originally de-
signed.

4) Any components showing physical evidence of dam-
age or deterioration should be replaced.

5) Only factory approved replacement fuses, circuit
breakers, receiving tubes, solid-state devices, coils and
transformers should be used. If you spot any unapproved
substitutes, remove them and replace them with factory
approved parts.

Do not use bare wire or solder to short across a fuse or
circuit breaker while troubleshooting! When you find it
necessary to temporarily bypass any component, especially
fuses and breakers, use only clip -equipped test leads of
sufficient length to make their presence obvious and do not
operate the product in this manner any longer than is
necessary for analysis.

Fuses and circuit breakers are selected during product
design for maximum circuit protection. The original device
was incorporated into the product as a built-in safeguard;
do not replace it with anything other than the factory speci-
fied replacement.

Fusible resistors (Fusistors) are used as a combination
fuse and surge resistor. These devices have special charac-
teristics-a standard resistor of equal value and wattage
is not a suitable replacement, even as a temporary measure.

Wire fuse links must be replaced only with the exact size
and length specified to maintain product safety. Fuse hold-
ers should be inspected for loose contacts and/or corrosion
when fuses are replaced. We do not approve the use of
"piggy -back" clip -on fuse mounts for replacement of
soldered -in pigtail fuses. The added weight of this type of
mounting can cause the original supporting leads to sag or
move sufficiently to create a short-circuit hazard.

Radio Model YI1401-Volume Control

The 2075A89-24 volume control for the YH401 radio
(Service manual S1064) is no longer available. However, if
a broken black shaft is the only problem, a replacement
black shaft can be supplied-order Part No. 2033A642-
197.

Color TV Chassis 3K19-Service Hint

If you encounter a symptom of insufficient or no vertical
sweep, resistor R1012 overheated, and capacitor C1008

Security is the
infant TV was in 1954

By 1994 most American homes and businesses will have
security systems just as most have a TV set today.

In 1974 some electronic service technician and
communication specialists are going to enter the security

field by itstalling 8 to 10 security systems.

PLC Security Systems are designed and prepackaged for
installation by electronics businessmen, and the proof is in

the PLC catalog. Send for your free copy today.

Ofr/ PLC Electronics, Inc.
39-50 Crescent St., L.I.C., N.Y. 11101

... for more details circle 106 on Reader Service Card
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with the end blown out, the possible cause is as follows:
You will likely find filament -to -cathode leakage in the

10GF7A vertical -output tube. (Output section; pin 3 to
pins 4 and 5).

With filament -to -cathode leakage in this tube, AC volt -
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SECTION OF 3K19 CONVERGENCE BOARD SCHEMATIC

age is connected into the convergence assembly.
Replace the 10GF7A tube, resistor R1012 (82 ohm, 1/2

w) and capacitor CI008 (25 mfd, 25 v). The replacement
should be made with Part No. 67A200-250-7.

MAGNAVOX
Record Changer Model W712-Stalled or Slow Speed Turntable

Record changer operational problems in the Model
W7I2 record changer are usually related to the turntable
drive mechanism, resulting in stalled or slow speed turn-
tables.

Magnavox has improved the efficiency of the turntable
drive mechanism and is now supplying replacement turn-
table/idler wheel kits for all orders received for either
the turntable or the idler wheel.

The part number of the kit is 171341-1, and as noted in
the kit instructions, until further notice full credit is offered
for all defective turntables with idler wheels returned to the
Magnavox District Parts Center front which the replace-
ment was ordered.

MOTOROLA
Color TV Chassis TS-934-Thin Vertical Line Near Left Edge of Screen

RF radiation may be caused by damaged insulation on
the red wire between pin 5 of the high -voltage transformer

DAMP!vruet HORIZ
OUTPUTruse

0, 0 0

CNA 5515

UNSOLDER
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TC FLYBACKSA- 49 ji--A P/N S

PINCUSHi0
ASSEM
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PAQT ',view

PLACE
PLASTIC
SLEENG
OVER REP

' WIRE.

and pin 9 of the damper tube. Place plastic sleeving over
the wire, to prevent leakage to the chassis edge, as shown
in the accompanying illustration. 

a-26year
PRICE

FREEZE
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.

aim

I

°7;1'Noir.
,Tuner Tonic CONTRO
OLUML

L

Cleans and lubricates TINI1=11110

o
tuners (incl. wafer CONTACT

oi IL' type) -- economical, RESTORER
a little does a lot. illmosomoVI

Tune'

For Color and B/W

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

Super Spray Bath
Dissolve and flush away Ptikt
grease, dirt, oil and ox-
idation. Used for mag-
netic heads, computers,
relays and switches, Tel
& Tel equipment, switch-
boards and switching
devices, record changers,
timers, automotive and
aircraft equipment, print-
ed circuit boards.

Often imitated
but never duplicated

Other "No -Noise" Products:
.Ec.44 STape-Rico He..Fardigcldh.Air

Cleaner

110110MIII
ga NS

WW1 ./110.1a.
.,71116

ELECTRONIC CHEMICAL CORP.
813 COmmunipaw Avenue Jersey City. N. J 07304

We help him
make it

easier for you.
Your GE tube distributor is always there
when you need him. With a complete line of
GE entertainment receiving tubes. replace-
ment semiconductors and ULTRACOLOR
or all -new Spectra-Brite" picture tubes.

Competitively priced. With fast de-
livery assured by his balanced inventory and
the GE tube warehouse network. Along with
all the technical information, business and
technical aids you'll ever need. You can de-
pend on him and GE tube products,

Tube Products Department.
General Electric Company,

Owensboro. Kentucky 42301

Were in
this business

together.
GENERAL t, ELECTRIC

.
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The right
control for
over 1,000

applications

he right control for exact
replacement is most often a
Centralab miniature wire -

wound control. They're the
time and temper savers for
all your trouble shooting.

Centralab wirewounds
are available in both 11/2

and 3 watt ratings in four
mounting styles: flange, PC.
tab and bushing mount. Re-
sistance values range from
1.5 ohm to 15K ohms. And,
for added convenience,
nylon plug-in shafts and
tandem twin couplers are
available. Ask for Centralab
wirewound controls from
your Centralab stocking
distributor.

DISTRIBUTOR PRODUCTS

MIMI\
IMMIIME

CENTRALAB
Electronics 0.sion
GLOBE -UNION INC.

5757 NORTH GREEN BAY AVENUE
MILWAUKEE, WISCONSIN 53201

. .. for more details circle 104 on Reader Service Card

NEW PRODUCTS

T

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

BURNISHING TOOL 700

Includes six flat blades
and six ball -ended rods

A pocket -type burnishing tool fo:
cleaning relay contacts is added to the
line of specialized equipment tools of-
fered by Utica Tool Company, Inc. The
case is constructed of dielectric plastic

Six flat blades and six ball -ended rods,
all conveniently stored in the handle,
are supplied with the pocket burnisher.
The non -residual blades do not leave
grit or dust on contacts.

VOLTAGE REGULATOR

Controls tip -temperatures on
desoldering and soldering tools

A lightweight voltage regulator for
controlling tip -temperature on desold-
ering and soldering tools is developed
by Air -Vac Engineering Co. Measuring 2
inches by 3 inches by 4 inches, the
molded plastic module is self -extin-
guishing and features in -line male and
female connections, for fast, sure con-
nect and disconnect. Numerical dial
allows operator to "dial -in" selected

0

variable voltage, with individual set -
point calibration provided with each
unit. Pilot light indicates "on -off," and
replaceable fuse protects critical com-

ponents. Maximum continuous power
limit is 100 watts restricted load. Price
is $27.75.

OSCILLOSCOPE PROBE 702

Perform three functions
with one probe

This lightweight probe from Valor En-
terprise, Inc., lets you perform three
functions with one easy -to-use oscillo-
scope probe. The unit is designed to
give you fingertip selection of demodu-

N

lation, direct or low capacity mode of
operation for simplified use of your
oscilloscope. The insulation piercing
prod makes quick, positive contact
through wire insulation, solder flux of
MIL conformal coatings. The probe
works with any oscilloscope and
shielded signal cable is available with
PL -259, BNC, banana plugs, or forked
lugs to fit any oscilloscope.

701 AUTO FM/AM STEREO
PREAMPLIFIER 703

Provides 20 dB
of signal boost

The Model ASC-100 FM/AM
Stereo Preamplifier is introduced by
ASCOM Products. The device, which can
be installed between the radio receiver

and broadcast antenna, is an FM/AM
stereo preamplifier which provides 20
dB of signal boost. There is no degra-
dation of radio performance in close -in
areas, yet full quieting is provided at
distances where the signal is not ordi-
narily discernible. Instead of a conven-
tional "black box" container, the en-
tire circuit board is imbedded in trans-
parent lucite, with a safety LED which
glows if the device is properly connect-
ed. It measures 2 inches by 11/2 inches
by 3/8 inch.
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DISTRIBUTION AMPLIFIER 704

Includes two
built-in FM traps

Antennacraft is introducing a com-
pletely new solid-state, 20 -dB home
distribution amplifier. This compact

MCO(L UVFf 5.20
SOLID STATE AmPuriER

011.tlf

CAUTION111

Imogi

a

unit has two built-in FM traps and a
lighted on/off switch. Rated at 75
ohms, the Model UVF-1520 has a
front -mounted fuse for easy replace-
ment.

MICROPHONE GAIN CONTROL

Eliminates most
background noise

Shure Brothers Inc. announces a new
device that can be used to eliminate
most of the background noises that
plague multiple microphone tape re-
cording and public-address installa-
tions. This unit, called the Model

705

M625 Voicegate, is a voice -activated
microphone gain controller with a re-
sponse -shaped "voice -frequency" sen-
sor. Functioning between the micro-
phone and the mixer, the unit attenu-
ates the microphone output signal by
approximately 16 dB until the micro-
phone is excited by a voice. It then re-
moves the attenuation almost instan-
taneously, allowing the unattenuated
microphone signals to enter the mixer.
The unit is designed especially for im-
proving the combined output from
sound reinforcement systems employ-
ing multiple microphones, particularly

when recorders are used in the system.
The gain controller is available in two
models: The Model M625 is AC -pow-
ered and also can be powered by either

a 9 or 30 v external DC source. The
Model M625AM is a "modular unit"
which receives its power from the
M625. The price is $120 for the Mod-
el M625 and $97.50 for the Model
M625AM.

FM INTERFERENCE TRAP 706

Can ke tuned to eliminate
strong local FM interference

A tunable trap that eliminates FM
interference from TV sets is an-
nounzed by Jerrold Electronics. Designat-
ed Model RFT-300,
the trap connects to
the 300 -ohm anten-
na terminals on the
back of any TV re-
ceiver or indoor am-
plifier. The unit can
be tuned to any in-
dustrial radio (72 to
76 MHz) or FM
broadcast (88 to 108
MHz) frequency.
The user simply
watches the TV
screen and turns the
knob until the FM
interference disap-
pears. The tunable notch is 0.25 MHz
wide and 18 dB deep. Price is $3.95. 

.1J

A Heath meter for every

service job...from $26.95*
Check these Heath values: a full -function kit -
form 21/2 -digit DVM, just $79.95'...a high

accuracy 31/2 -digit DVM with a kit price of
$229.95'... and a complete line of kit or

assembled VOMs and V'VMs priced as
low as $26.95'. complete descriptions

and specs are incluced in the latest
Heathkit Catalog & the Heath/

Schlumberger Assembled Instru-
ments Catalog.

rs Send for your FREE catalogs now!

HEATH C3MPANY
Dept. 24-,
Benton Harbor, Michigan 49022

HEATH

Schlumberger

LI Please send latest Heathkit Catalog.

 Please send latest Heath/Schlumberger Catalog

Name

Company

Address

City State Zip

'rices & specifications subject to change without notice. 7E-308
Mail order prices; F.O.B. factory.

I.
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VOM MULTITESTER
16 RANGE, 20,000 OHMS/VOLT

31201

THE BIGGEST SELLER with a unique, heavy,

Rubber Molded, Form -fitted BUMPER CASE!
FEATURES:
 20,000 OHMS/Volt DC; 10,000 OHMS/Volt AC

1 year guarantee

± 1% resistors for high accuracy
Meter overload protection

 Double -jeweled ± 2% meter
 16 excellent ranges
 Off range which shunts meter during transportation
 Heavy rubber molded, form fitted, bumper carrying

case, offering maximum protection with handy test
lead compartment

 28 ohm center scale for low ohms requirements
FINCO, the Champion of all Electronic

Independent Service!
Write for Catalog 20-647; Dept. ETD 7.74

34 West Interstate Street
Bedford. Ohio 44146

. for more details circle 109 on Reader Service Ca d

FREE CATALOG
HARD -TO -FIND PRECISION TOOLS
Lists more than 2000 items-pliers,
tweezers, wire strippers, vacuum systems,
relay tools, optical equipment, tool kits
and cases. Also includes ten pages of
useful "Tool Tips" to aid in tool selection.

J EN SE DJ TOOLS
4117 N. 44th Street, Phoenix, Arm. 85418

0
D9.

. . . for more details circle 1t9 on Reader Service Card

DISCOUNT
TEST

EQUIPMENT
SPECIALISTS

Ai3 HICKOK

I\JC 0 F=1 E RCA

L?Eic02-7
'COt.'-UETE LINE OF ELECTRONIC SUPPLIES

ICC/Mullard & Raytheon Tubes
Telematic Test Rigs

FREE CATALOG
QUOTATIONS ON REQUEST

FOADHAM
Radio Supply Co., Inc.

558 Morris Ave., Bronx, N.Y. 10451
Tel. 12121 585-0330

. . . for more details circle 110 on Reader Service Card
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DEALER SHOWCASE
Descriptions and specifications of the products in-
cluded in this department are provided by the mar-
ufacturers. For additional information, circle the cor-
responding numbers on the Reader Service Card in
this issue.

MULTI -BAND RADIO 707

Tune in on police, fire
and other emergency calls

Tune in on police, fire and other
emergency calls at the touch of a but-
ton with this Public Service Band -
equipped Magnavox Model 3090, multi -
band portable radio. The PSB band
enables you to receive ambulance, taxi

and a special government weather
broadcast. In addition to standard
FM/AM bands, you can receive
ground -to -aircraft, aircraft -to -ground
and ship -to -shore, shore -to -ship trans-
missions on the set's VHF -air and
marine bands. Price is $57.95.

DISPLAY ADVERTISEMENTS
Suitable for yellow page 708
and newspaper advertising

The General Electric Co. is currently
offering a variety of professionally -

prepared display advertisements to
service dealers. The display advertise-

ments are part of a new, national yel-
low pages program currently being of-
fered to authorized distributors. The
display ads, which are suitable for the
service dealer's yellow pages and news-
paper advertising, stress "any make
and model" service capability. Dealers
desiring to use the display ads need
only have a printer add the dealer's
name, address and phone number be-
fore placement.

ANTENNA COUPLER 709

Couples up to five bands
without special antenna

A multi -band antenna coupler,
Model GLC 1079, is designed to en-
able the use of your standard car ra-
dio antenna to monitor 20-70MHz,
148-175MHz and 250-470MHz, as
well as your AM/FM car radio fre-

quencies. It can reportedly couple up
to 5 bands without a new or special
antenna. Two cables are included for
easy hook-up. Gold Line.

TAPE HEAD CLEANERS 710

Provides polishing action
to remove dust and oxide

Included in 3M's tape accessory line
are these new Scotch brand head
cleaners, which are inserted into cas-
sette and 8 -track cartridge units in the

same manner as regular tapes. The
cleaners provide a polishing action
which removes accumulations of dust
and oxide from capstans, rollers and
magnetic heads. Price is $1.75 for the
cassette and $3.00 for the cartridge. 



GREATEST TV Schematic Bargain EVER Offered

NOW -Complete TV Schematics for less than each

COLOR TV BLACK & WHITE
Covers ALL Coverage for
Color Sets 23 U.S. Brands
1960 - 1968 1965 - 1968

TV TECH / MATICS-
8 Giant Volumes

Cover 99 cri, of Color TV -4 Years B&W!

Here are FABULOUS savings on
nationally -known TV schematic and
service data. Here is everything
you need to fill your vital service
data needs for TV model years 1965
through 1968 . . . plus COLOR TV
coverage from 1960 through 1968!
What it amounts to is a low, low
cost of less than $9.00 per year for
your TV service data . . . with an
extra 5 years of Color TV coverage
thrown in for good measure!
Compare that with the over $100 a
year you may now be paying for
comparable information.

SERVICE DATA FOR MORE
THAN 20 BRANDS
TV TECH MATICS is the ideal Ser-
vice Data package for today's mod-
ern technician. It includes com-
plete schematic diagrams and vital
servicing data for every TV receiv-
er produced by more than 20 lead-
ing American Manufacturers for
1965, 1966, 1967, and 1968. All dia-
grams and servicing details are
completely authentic, based on in-
formation provided by the original
equipment manufacturers. Each
year's coverage is permanently
bound into two convenient -to -use
volumes which open flat to 11" x
291/2", ready to provide you with in-
stant service data at your work-
bench. Some of the diagrams are
as large as 58" x 22".

EASY TO USE
TV TECH MATICS is easy to use.
Brand names are arranged alpha-
betically by model year. No more
hunting through several file draw-
ers to find the schematic you need!
And at the special low price, think
of the savings you will enjoy on
your schematic needs . . . think of
the time you'll save by having the
schematics you need right at your
fingertips in handy, permanently -
bound form!
TV TECH MATICS is the ideal way
to cut down your schematic expen-
ses, and to enjoy the convenience
of having all your data needs right
at your fingertips.

8 BIG Volumes

Regular Price $79.60
... NOW YOURS

for only $35.95
HERE'S WHAT YOU GET
You receive 8 BIG volumes in all,
two for each year from 1965
through 1968. Included is a clearly
detailed and annotate° TV sche-
matic diagram for each specific
model. You also get complete re-
placement parts lists, alignment in-
structions, tube and component lo-
cation diagrams, plus key wave-
forms and voltage readings . . . a'l
the information you need to service
over 90% of the TV receivers you'll
encounter!

STREAMLINED AND CONVENIENT
All the information for a given mod-
el is contained on two facing
sheets. The special bound -leaf for-
mat allows pages to lie flat when
open. Each volume is organized al-
phabetically by manufacturer, then
numerically by model number. In
addition, a handy Chassis 'Model
Finder is bound into each volume.
Regular list price for each year's
coverage - 2 BIG volumes - is
$19.90. All 8 volumes normally sell
for $79.60. Your price is ONLY
$35.95... a savings of nearly $45 00!

---
LARGE PAGES contain complete circuit schematics, replacement parts lists, alignment instructions
critical part locations, important waveforms and voltage readings.

MONEY -BACK GUARANTEE
You MUST be satisfied that TV
TECH MATICS is the greatest bar-
gain in TV Schematics ever offered.
Order at our risk for FREE 10 -day
examination. Prove to yourself they
are worth many times the price.
You can return them in 10 days for
fill refund or cancellation of in-
voice. No need to send money. But,
the supply is limited, so fill-in and
mail the NO -RISK coupon today to
ootain these time -saving, money-
making manuals.

-CONTENTS-
CONTENTS 1965 MODELS

Covers all 1965 models for: Admiral, Airline,
Andrea, Coronado, Curtis Mathes, Dumont, Elec.
trohome, Emerson, Firestone, General Electric,
Magnavox, Motorola, Muntz, Olympic, Packard -
Bell, Philco, RCA Victor, Sears-Silvertone,
Setchell-Carlson, Sylvania, Truetone, Westing-
house, and Zenith . . plus all color sets 1960-
1965, at no extra cost!
PUBLISHER'S LIST PRICE ... S19.90

CONTENTS 1966 MODELS
Covers all 1966 color and B & W models of: Ad-
miral, Airline, Andrea, Coronado, Curtis Mathes,
Dumont, Emerson, General Electric, Hoffman,
Magnavox, Motorola, Olympic, Packard -Bell, Phil -
co, RCA Victor, Sears-Silvertone, Setchell-Carl-
son, Sonora, Sylvania, Truetone, Westinghouse,
and Zenith.
PUBLISHER'S LIST PRICE ;19.90

CONTENTS 1967 MODELS
Covers all 1967 color and B & W models of: Ad-
miral, Airline, Andrea, Coronado, Curtis Mathes,
Dumont, Emerson, General Electric, Hoffman,
Magnavox, Motorola, Olympic, Packard -Bell,
Philco-Ford, RCA Victor, Sears-Silvertone, Setch-

Truetone, Westinghouse, and Zenith.
PUBLISHER'S LIST PRICE . $19.90

CONTENTS 1968 MODELS
Covers all 1968 color and B & W models for: Ad-
miral, Airline, Andrea, Coronado, Curtis -Mathes,
Dumont, Emerson, General Electric, Hoffman,
Magnavox, Motorola, Olympic, Packard -Bell, Phil -

co -Ford, RCA Victor, Sears-Silvertone, Setchell-
Carlson, Sonora, Sylvania, Truetone, Westing-
house, and Zenith.
PUBLISHER'S LIST PRICE $19.90

53.95
BONUS OFFER

Send remittance with
order and we'll add 5
different SINGLPAK
Manuals (79c list each)!
These are 16 p. reprints

of mfr's. TV data...
yours at no extra

charge

NO RISK COUPON-MAIL ODAY
(AB Books, Blue Ridge Sjmmit, Pa. 17214
U 1 enclose $35.95 for which please send me your complete 8 -Volume

postage prepaid.
0 Please invoice me for $35.95 plus postage. Sane return privileges.

Name

Company

Address

Tech. Matics Schematic offer

. Mem

City State Zip

(Paid orders shipped prepaid. Pa. resident add 6% Sales Tax. Outside USA 10% extra.)
ET -74

... for more details circle 102 on Reader Seri/lee Card



World's
best

Multimeter
93 Ranges. 1.5% Basic Accuracy.

100W Impedance. FET Input.
Frequencies to 1GHz

MASTERANGER
gives you 61 built-in ranges with
+1.5% accuracy or better:
 0-1.5mV to 0-1500V AC & DC
 0-0.15pA to 0-1.5A AC & DC
 0-10k!! to 0-10,000M(..t, output <24mV
 -60dBm to 60dBm in 10dBm steps
 Galvanometer & Null Detection

32 additional ranges with optional
accessories:
 0-1.5kV to 0-50kV AC & DC @ ± 1.5% acc.
 0-5V to 0-1500V AC (P -P) @ ±1.5% acc.
 0-1.5V to 0-500V RF & VSWR @ ± 5% acc.
 0-5A to 0-150A AC & DC @ ± 5% acc.
 -150°C to 500°C in 5 ranges @

±1.5% acc.

More ranges, better accuracy than
Triplett. HP, and others. Send now
for brochure and address of local
sales office.

$245 MONEY BACK if not
satisfied for any reason

 in first 30 days

INTERNATIONAL, INC.
Instrument Division

3-01 Twenty -Seventh Ave.,
Long Island City, N.Y. 11102 (212) 726-1200

... for more details circle 105 on Reader Service Card ... for more details circle 121 on Reader Service Card
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READERS

SERVICE INDEX

ADVERTISER'S INDEX
101 B & K Division Dynascan Corp. 19

102 Book Club-Schematics 51

103 Book Club-Tab Books 34.37

104 Centralab Distributor Products 48

105 Durable International Inc. 52

106 Eico Electronic Instruments Co. 46

107 Electronic Chemical Corp. 47

108 Enterprise Development Corp. 10

109 Finney Company 50

110 Fordham Radio Supply Co., Inc. 50

General Electric Tube Division 47

111 General Electric TV Business Division 9

GTE Consumer Renewal 25

GTE Consumer Renewal 3

114 Heath Company 49

115 International Rectifier Corp. 12

119 Jensen Tools & Alloys 50

116 Jerrold Electronics Corp. Cover 3

117 Leader Instruments Corp. 10

118 LPS Research Labs 8

120 Mallory Distributor Products Co. 5

121 Mountain West Alarm Supply Co. 52

122 PLC Electronics, Inc. 46

123 PTS Electronics, Inc. Cover 2

124 RCA Electronic Instruments 7

125 Sadelco 45

126 Sprague Products Co. 13

127 T & T Sales Company 45

128 Tech Spray 33

129 Tech Spray 52

130 Tektronix, Inc. 29

131 Triplett Corp. Cover 4

132 Tuner Service Corp. 15

133 Winegard Co. 33

134 Workman Electronic Products Inc. 11

NEW PRODUCTS
700 Burnishing Tool

701 Voltage Regulator

702 Oscilloscope Probe

703 Auto FM/AM Stereo Preamplifier

704 Distribution Amplifier
705 Microphone Gain Control

706 FM Interference Trap
707 Multi -Band Radio

708 Display Advertisements

709 Antenna Coupler
710 Tape Head Cleaners

TEST INSTRUMENT
900 Leader Model LCG-395 Universal

Color Bar Pattern Generator

48

48

48

48

49

49

49

50

50

50

50

30

FREE ALARM CATALOG
Full line of professional burglar and
fire alarm systems and supplies. 96
pages. 450 items. Off the shelf delivery.
quantity prices.

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

A LITTLE EXTRA
FROM TECH SPRAY
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GROUP

263

ELECTRONIC
TECHNICIAN/DEALER

/1Ar=51
COMPLETE MANUFACTURER S' CIRCUIT DIAGRAMS
AND TECHNICAL INFORMATION FOR 5 NEW SETS

SCHEMATIC NO. SCHEMATIC NO.

ADMIRAL 1535 MAGNAVOX 1538
Color TV Chassis 741K10, T42K10 TV Chassis T963

GENERAL ELECTRIC 1536 PHILCO-FORD
Color TV Chassis 160A Color TV Chassis 4CS73

GENERAL ELECTRIC 1534
TV Chassis UB
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1535
ADMIRAL
Color TV Chassis
T41K10, T42K10

FELECHNCTRICIAN/DEALERONIC ri/WM77
JULY  1974
COMPLETE MANUFACTURERS' CIRCUIT
AND TECHNICAL INFORMATION FOR 5
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DIAGRAMS
NEW SETS

111111111M11=11
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SYMBOL DESCRIPTION

RA82 -2K AG Delay ''''''''
RA83 -2K AGC Control .........
RC64-- 10K Color Killer Control
RD38-4000, Reactance Control

ADMIRAL PART NO

R E54 -Vertical Sae Control Triple
RE55-Vertical Hold
RE56-Vertical Line Cont 300K
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75A10131 RH34 -5000, Side Tint Control 75A140-17
75A101 31 RH39 -5000. Color Slide Control 75A140-18
75A101 18 RH39 Dual Control Contrast & Color
75A10135 IT43K10-TAI 75A1324.2

RH39 -Dual Control -Contrast & Color
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RH69 -Voltage Dependent Resistor 61A46-7
RH103 - Color Control, 1K, 20%. Preset 75A13552
RH104 -Tint Control 500K, 20%, Preset 75A13551
RH117- Preset Contrast Control. 350n 75A135.54
RH118-Preset Brightness Control. 2K 75A135-53
RH125-High Voltage adl 5 M, Control 75A13557
RH128-VDR ...................... 61A4615
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CHIOA 3000. 350V
CH108 -300 uf. 350V
CH10C -80p f. 350V
CHIOD- 10 pt. 350V
LC16-Chroma Input Coil
LF24-Horiz. Hold Control
TA59-4 5MHz Trap
TB20 - Ratio ',former.

TC14-Burst ',former

Electrolytic

57B151-6
SOUND IF DRIVER
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COMPONENT REPLACEMENT IS MADE IN ANY AREA OP
RECEIVER. THE SHADED AREAS OF THIS SCHEMA
DIAGRAM AND THE PARTS LIST DESIGNATE
IN WHICH SAFETY CAN BE OF SPECIAL SIGNIFICANCE. IT
PARTICULARLY RECOMMENDED THAT GENERAL ELECTR
CATALOGED PARTS BE USED FOR COMPONENT R
1111111f IN THE SHADED AREAS OF THIS PARTS UST,
USE OF
USE OF SUBSTITUTE REPLACEMENT PARTS WHICH DO NN
HAVE THE SAME SAFETY CHARACTERISTICS AS RECO*
MENDED IN FACTORY SERVICE INFORMATION MAY CREATE
SHOCK, FIRE OR OTHER HAZARDS.

Indicates to see Production Changes.

OOOOO oTrieloweit ROTID
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C515/410055 .5111.505.e
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RN. 20-1141,.1.11/ MO Of I -0,411L
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1.1. On,  MOE TONE WOW
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1.0147.145110ETIEROTO 0051505 litTTOO
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K5. 5214t1Ci, I 110(1541(04.

16- DEFLECTION road
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1537
PHI LCO-FOR D

Color TV Chassis
4CS73

0
VVC

JULY  1974
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ANT IN

rsi.

VDT
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TUNER PA- NEL
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05202
M
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City
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ACC

Ct9u
UHF I*

.20v 511'10

VVC TUNER
C401

NII I C44 T

203 NOT VHF I
WI 0  204 SlTD

ELECTRONIC '7 /1 =7 /TECHNICIAN/DEAL/FM /

COMPLETE MANUFACTURERS' CIRCUIT DIAGRAMS
AND TECHNICAL INFORMATION FOR 5 NEW SETS
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5201-Mi6

M25

1201

1M24

IA

244

TO

C.o.B

0 SIGNAL P.W. PANEL
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41206
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1500

C2 =CO
0111

00 25v
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41205
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100
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151100
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 205

V11192A
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5201
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1202
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Ku
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11"10
4
TP6

1
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T
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TP9
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TN°

_0,25 2Lt'
1011., ---  (.'

FIAT
SUB REG

NODULE ISCRCI

 A

1111.11

TO 10641

NOTES
 USE HIGH IMPEDANCE V.T.V.M. FOR VOLTAGE MEASUREMENTS.
 RESISTANCES ARE MEASURED WITH YOKE AND CONVERGENCE PANEL DISCONNECTED
 VOLTAGES ARE NOMINAL AND CAN VARY ±10%.
 VOLTAGES AND WAVEFORMS ARE WITH SIGNAL 15000 MICRO -VOLTS). PHILCOMATIC

SWITCH (swiii SET FOR ''OFF/MANUAL OPERATION, EXCEPT WHERE INDICATED OTHER-
WISE. CUSTOMER COLOR AND TINT CONTROLS SET FOR NORMAL.

3142

STOIC OUT

Iv)

M39

ROI
NI

;sax "Nr-Nr Y'V"

4, 33

VOID

ACC

iv

11

(c 0(4

.

'11

00.

(c.

NODULE

(ROC) 0

1-3

13 TO ISV (01

.1;100,
TP5

5.1 NT/134 TOISTIo

III
TO 01101

it
$1.

iI
rOf

yv    Vatt
NI 03,4,01,.0  MI

C41140

CHRONA/DENOD/BLANKER

NODULE (CDBC) 0

IRt

ITT

1422

S pp, 11777 keg CALF

prc Znlaboy ,444I , rs
 FOR NO SIGNAL VOLTAGES AND VOLTAGES WITH MODULES REMOVED. REFER TO VOLT-

AGE CHART IN THIS SECTION.
 c3 INDICATES GRAPH LOCATION ON SCHEMATIC WHERE LUG CONNECTIONS ARE LO

CATEO.KI CRITICAL SAFETY (REPLACE WITH EXACT SPECIFIED PART AS INDICATED IN PARTS

 V FEDERAL REGULATION (REPLACE WITH EXACT SPECIFIED PART AS INDICATED IN
LIST).

SCHEMATIC DIAGBAM-SIGNAL PIN PANEL & VVC TUNER-4CS73 (19") CHASSIS

2032

TO I154) [A]

M23

uor-,11

A ,11/4
704

IL

13) To (0)

TIP2
NT

133 TO ISA

3..

(34)

M33 ;;=1
ILAN

ITO 614 [3r]

.433-02.

COMPONENTS AND LUGS ON SCHEMATIC WHICH END IN "L*, SUCH AS Ri L. MIL. ETC..
ARE LOCATED ON THE PHILCOMATIC SWITCH PANEL.
PHILCOMATIC SWITCH ISWIL) SHOWN IN -ON/AUTOMATIC" POSITION.
la I VARIES WITH BRIGHTNESS CONTROL.
101 VARIES WITH VOLUME CONTROL.
(c) NO CONNECTION -FACTORY USE ONI.y.
le) -20V NOMINAL (NORMALLY -I5V l'20%1
Ihl VARIES WITH BRIGHTNESS, CONTRAST AND COLOR CONTROLS FROM ALL CCW TO

ALL CW
III VARIES WITH TINT CONTROL.
(k) VARIES WITH COLOR KILLER CONTROL.
(m) PHILCOMATIC SWITCH SET FOR -ON, AUTOMATIC- OPERATION.
(o) VARIES WITH SCREEN CONTROL.
I') VARIES WITH FOCUS CONTROL.
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DEFLECTION P.W. PANEL
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PHILCO-FORD
Color TV Chassis
4CS73
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1Irm.!?
*,,YP033,22-10

220

L

r§CR

HEA01:01iS7,1,11K

(P_A11910,10F

POWER SI.IPKT

5111 130,-. as

052

1.472
11

M65
4461

5131

2201

fUl cs
221 7 oir

1

1123411

10468

VOXII

12K
5%

IUD $121
mg 5%

6

5... 0.
004+J c101C

Isar
0;11,7 (SOURCE)

24

101

OM)
34

101

._14. (11
'Or 10 301

151

rOf0

+150V
(SOURCE)

+50V 50 4459

(to)

+38V TO M26

(SOURCE))

+30V 70 1057

(SOURCE)

11010
15 PLAT

coo
(TO CRT jr\AMAN

IL NI
.6, OM

ON 510E

MK* MACE)
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0
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0101
1
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II M52

NOTES
USE HIGH IMPEDANCE V.T.V.M. FOR VOLTAGE MEASUREMENTS.

 RESISTANCES ARE MEASURED WITH YOKE AND CONVERGENCE PANEL DISCONNECTED. VOLTAGES ARE NOMINAL AND CAN VARY 1'10%.
 VOLTAGES AND WAVEFORMS ARE WITH SIGNAL (5000 MICRO -VOLTS). PHILCOMATIC

SWITCH (SW1L) SET FOR 'OFF/MANUAL OPERATION, EXCEPT WHERE INDICATED OTHER-
WISE. CUSTOMER COLOR AND TINT CONTROLS SET FOR NORMAL.
FOR NO SIGNAL VOLTAGES AND VOLTAGES WITH MODULES REMOVED. REFER TO VOLT-
AGE CHART IN THIS SECTION.

 C3 INDICATES GRAPH LOCATION ON SCHEMATIC WHERE LUG CONNECTIONS ARE LO-
CATED.
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TO
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_J
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 p CRITICAL SAFETY (REPL ACE WITH EXACT SPECIFIED PART AS INDICATED IN PARTS
LIST).

 V FEDERAL REGULATION (REPLACE WITH EXACT SPECIFIED PART AS INDICATED IN
PARTS LIST).

la) VARIES WITH BRIGHTNESS CONTROL.
1131 VARIES WITH VOLUME CONTROL.
ICI NO CONNECTION -FACTORY USE ONLY.
ie ) -20V NOMINAL (NORMALLY -154 1-20%1.
II) VARIES WITH BRIGHTNESS AND CONTRAST CONTROLS.
WI REMOVE MODULE.

TO M32 [.)

&
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1538
MAGNAVOX

TV Chassis T963

JULY  1974

6 5V P/P V 7

.40

ELECTRONIC 1-7 FTWETT-fiTECHNICSAN/DEALER I /

COMPLETE MANUFACTURERS' CIRCUIT DIAGRAMS
AND TECHNICAL INFORMATION FOR 5 NEW SETS

8V P/P V 8 1.6V P/P

re

15 11V P/P H 16

TuraTO 11

ACC 
i.Svl

TO
Tule* .
1.1

3V P/P

RIP.11,11"RR

V 9 1.5V P/P V 10

-%
Ij (

H 17 25V P/P H 18

KO., mPuT

22?

osiso - -44
,2

t

_ _ J L
TO *302

OCTECTO4
502 T303

1011
SO Sr?

C2N .103
O 24

120
cla
0323

W NWT
T202

I ;

,514
iGv 117v

1.2 SO
330

C224
*WO0.

1.2211

wV

.336

10v

 10

R30.
30.10

2010

7.;04 f
62=0 P/SOT

0302 :-
i

Tel
"

2 IN

420*

1ST
VIDEO Ir

TR4
2SCAOS

.4 40

1170

CS05
004,

GAN

IND

VICIETUP
720 2.400

,
r1 SV

.C202
PAO "31° .750 J

R204TO
RECD C205 020 0.0

11.
17.7

270 OW

*GC ARP
TR

2S145

0201

oo4rC22G.
122

Nov

0203

12341 at.
II Iv ISO

OV

12;:

340

Tp .23.

1.5
/CO

1124145

n
SR Nov

AOC METER

Fi
TRI?

17111
, ts

.3311

02.
1220 t47r

Tr5

702

flv
2.2V rep

 EV.1

0203

6V P/P

cv.
,aa

AU010 AMP
THIS

23C1145 .313
22

1V P/P

.40-1+-14P
V 2 1.2V P/P V 3

30V P/P V 11

I

.20 \1.4
it

H 19

A325
00

ow

C'W530S t1"1

C312 T
4.110

I 0311
22.

. C30
0.1
 43v

nIRP

DV.

.32

.1./ P/P

AUDIO 001'
TRI5

2.241

 SG

 5 Ov
V322

3V P/P H 12

H 20 19V P/P

CNS

? vv cjA
A zv

tOv

AWNO OUT
.3,072.443

TRIG

.5001

40010 DRIVE
TRI4

20(945

tn:

ROT P.

MN I

a v.,
CA:all',

NOTES,
UNLESS OTHERWISE SPECIFIED,

I. ALL CAPACITANCE VALUES GREATER THAN
I ARE IN PICOFARADS.

2. ALL CAPACITANCE VALUES LESS THAN I ARE
IN M1CROFARADS.

5. RESISTORS ARE 1/4 WATT, 10%.
4.A LOCATED OFF BOARD
5 Mm LOCATED COPPER SIDE OF BOARD
6  PARTS USED ON SERIAL NO. 5001 8 UP
7. ALL VOLTAGES ARE MEASURED UNDER

NO SIGNAL CONDITIONS.
8 CAPACITORS ARE 10%, 50V.
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Look up
to Jerrold's
new line of

,..
,..____. a complete line of towers forCr '1411;

j2/44

S
MATV & Home TV/ FM Antennas that are

. .

---7-7Trzax, stronger, easier to put up and last longer.

7

Of course, these are not ordinary towers. For more than a quarter of a cen-
tury, Jerrold has developed and produced the finest equipment for MATV
and home antenna TV systems. Our towers are proven designs of the
same high quality.
There are actually three complete lines of Jerrold towers.
The QDMX series are self-supporting concrete -base towers, 28 to 68

feet high. QDMX towers use heavier steel (12 to 16 gauge vs. 14 to 18
gauge) and a heavier mast than competitive towers. They are wider
at the bottom, tapering gracefully to the top.
The QDME series are bracketed towers, ranging from 20 to 52 feet
high. ConstrJction is of straight sections similar to that of the
QDMX series.
Golden Nugget series towers are the finest tubular
steel bracketed towers available, and they are
popularly priced. Unique "Golden Nugge"" welds
are extremely strong and will never rust. Whereas
competitive tubular towers use 18 gauge legs, Golden
Nuggets use 16 gauge legs for ex:ra strength.
Golden Nuggets are available in 10 -foot sections.
Jerold also offers a full line of slip-up masts and

tripods.
Jerrold towers are priced competitively,
but impossible tc match in value. For
more information, contact your local
Jerrold Distributor.

El
JERROLD

a GENERAL INSTRUMENT company

JERROLD ELECTRONICS CORPORATION
Distributor Sales Division
P.O. Box 350
200 Vitmer Road, HDrsham, Pa. 19044

. for more details circle '16 on Reader Service Card



A new 310 -Type 3.
Made to take
a fall.
The rugged new "drop -resistant,"
hand size Triplett Model 310,
Type 3 is priced at just $48.

The latest addition to the rugged
Triplett 310, general purpose, multi -
range V -O -M family-the Model 310,
Type 3-has impressive new features.
Its case and clear front are made
of high impact -resistant plastic.

The low Ohms range Rx1 has been
fused to protect against damaging
overloads. These two improvements
should eliminate over half of all
repair requirements resulting from
field use damage.

But that's not all. The case of the
new Triplett 310, Type 3 sports an
elegant new non -slip "finger -tread"
surface finish. The meter movement
brackets and pointer feature a new
rugged design as well as newly
designed lead jacks and Model 10
jack. Added to this, the front range
and tester dial markings are changed
to read easier when used with
Triplett's Model 10 Clamp -on -
Ammeter.

Outstanding features:
Drop -resistant, hand size
V -O -M with high impact
thermoplastic case.
20,000 Ohms per Volt DC and
5,000 Ohms per Volt AC; diode
overload protection with fused
Rx1 Ohms range.

(Actual Size)

3. Single range switch; direct
reading AC Amp range to
facilitate clamp -on AC
Ammeter usage.

The durable new 310, Type 3, self -
shielded for checking in strong
magnetic fields, is an extra -rugged,
high -torque, bar -ring instrument with
spring back jewels. An interchange-
able test prod fits into the top of the
tester, making it a common probe and
freeing one hand. All this for only$48.

For more information or a free
demonstration, call your Triplett
distributor or sales representative.
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.

TRIPLETT
ALL YOU'LL EVER NEED IN V -O -M's.

Triplett. The easy readers.
. . . for more details circle 131 on Reader Service Card


