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PTS ELECTRONIC
Precision Tuner Service

PAS

mast 8 hr. Service!

is proud  announce the
GRAND OPENING

of our new Service Centers in

10f Af1GELE1
COIUMBUI, OHIO

PHOEflIX
TAMPA

noR FOLK
IfDIAfAPOIII

LET US TAKE CARE OF YOUR TUNER PROBLEMS...
PTS will repair any tuner-no matter how old or new. Fastest Service -8 hour-in and out the same day.

Overnight transit to one of our strategically located plants. Best Quality-you and your customers are satisfied.
PTS uses only ORIGINAL PARTS! No homemade or make -do, inferior merchandise (this is why we charge

for major parts!). You get your tuner back in ORIGINAL EQUIPMENT condition.
PTS is recommended by more TV Manufacturers than any company

tuners than all other tuner services combined.

PTS ELECTRONICS, INC.

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

Major parts and shipping
charged at cost.

(Dealer net!)

HOME OFFICE BLOOMINGTON, INDIANA 47401 5233 S. Highway 37 Tel. 812-824-9331

ALABAMA BIRMINGHAM, ALABAMA 35222 524 32nd St. So. Tel. 205-323-2657
ARIZONA PHOENIX, ARIZONA 85061 2412 W. Indian School Rd. Tel. 602-279-8718
CALIFORNIA Central LOS ANGELES, CA. 90023 4184 Pacific Way Tel. 213-266-3728

North SACRAMENTO, CA. 95841 4611 Auburn Blvd. Tel. 916-482-6220
South SAN DIEGO, CA. 92105 5111 University Ave. Tel. 714-280-7070

COLORADO ARVADA, COLORADO 80001 4958 Allison St. Tel. 303-423-7080
FLORIDA North JACKSONVILLE, FLA. 32210 1918 Blanding Blvd. Tel. 904-389-9952

South MIAMI, FLA. 33168 12934 N.W. 7th Ave. Tel. 305-685-9811
Central TAMPA, FLA. 33690 2703 S. MacDill Tel. 813-839-5521

INDIANA South BLOOMINGTON, IND. 47401 5233 S. Highway 37 Tel. 812-824-9331
Central INDIANAPOLIS, IND. 46202 28 E. 14th St. Tel. 317-631-1551

KANSAS KANSAS CITY, KANSAS 66106 3116 Merriam Lane Tel. 913-831-1222
LOUISIANA METAIRIE, LA. 70003 2914 Wytchwood Dr. Tel. 504-885-2349
MARYLAND SILVER SPRING, MD. 20919 8880 Brookville Rd. Tel. 301-565-0025
MASSACHUSETTS East SOMERVILLE, MASS. 02144 52 Holland St. Tel. 617-666-4770

Central SPRINGFIELD, MASS. 01103 191 Chestnut St. Tel. 413-734-2737
MICHIGAN DETROIT, MICH. 48235 13709 W. 8 Mile Rd. Tel. 313-862-1783
MINNESOTA MINNEAPOLIS, MINN. 55408 815 W. Lake St. Tel. 612-824-2333
MISSOURI ST. LOUIS, MO. 63130 8456 Page Blvd. Tel. 314-428-1299
NEW JERSEY E. PATERSON, NEW JERSEY 07407 158 Market St. Tel. 201-791-6380
NEW YORK BUFFALO, NEW YORK 14212 993 Sycamore St. Tel. 716-891-4935
NORTH CAROLINA CHARLOTTE, N. CAR. 28205 724 Seigle Ave. Tel. 704-332-8007
OHIO South CINCINNATI, OHIO 45215 8180 Vine St. Tel. 513-821-2298

Central COLUMBUS, OHIO 43227 4003 E. Livingston Ave. Tel. 614-237-3820
North PARMA, OHIO 44134 5682 State Rd. Tel. 216-845-4480

OKLAHOMA OKLAHOMA CITY, OK. 73106 3007 N. May Tel. 405-947-2013

OREGON PORTLAND, OREGON 97213 5220 N.E. Sandy Blvd. Tel. 503-282-9636
PENNSYLVANIA PITTSBURGH, PA. 15202 257 Riverview Ave. W. Tel. 412-761-7648

UPPER DARBY, PA. 19082 1742-44 State Rd. Tel. 215-352-6609
TENNESSEE MEMPHIS, TENN. 38118 3614 Lamar Ave. Tel. 901-365-1918
TEXAS South HOUSTON, TEXAS 77032 4324-26 Telephone Ave. Tel. 713-644-6793

North LONGVIEW, TEXAS 75601 Mopac Rd. Tel. 214-753-4334
VIRGINIA NORFOLK, VA. 23504 3118 E. Princess Anne Rd. Tel. 804-625-2030
WASHINGTON SEATTLE, WASH. 98108 432 Yale Ave. Tel. 206-623-2320

We offeryou finer fast 1 YEAR

y GUARANTEE. i. iltl ELECTRONICS, INC....
...Number ONE and still trying harder!

(Not a Franchise Company)

Precision
Tuner Service
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"Breaker ... Breaker ..."

Break -through with
BREAKER:

The New Freedom Line of CB Mobile and Base Antennas
and Accessories made in the U.S.A. for communications be-
tween people.

A wide selec"ion of "revolutionary" new CB High Efficiency
communications antennas of superior strength, electronically
and physically, for all the talk power your CB rig will deliver
-coming and going in the 27 Megahertz frequency band.

Mobile Breaker antennas for cars, trucks, trailers, sports
cars, station wagons, motorcycles, boats. Breaker base sta-
'ion antennas to communicate with mobiles and hand helds
.... all designed specifically for the outstandiig transmission
and reception of CB signals.

The high quality and materials of the Breaker CB antennas
and accessories assure you the maximum in performance for
many years and at reasonable cost. Performance -tested
Breaker CB antennas offer you these advantages plus more:

* Easily adjust for lowest VSWR
* Long -life stainless steel and fiberglass whips
* Highest quality coaxial cable with solderless connections
* Innovative engineering designs
* Packaged for quick, easy installation to get you on the air

fast, complete with cables and hardware

All Breaker antennas are American mace in Arlington,
Texas. In keeping with the tradition of the Bi-Centennial they
are proudly named after our revolutionary heroes and places.
Red, white and blue are also the colors of Breaker. Chosen
because we too are very proud of our heritage and contribu-
tion to mak ng exciting products for use by people com-
municating with people. See and buy the Freedom line of
Breaker antennas and accessories at your nearest electronic
distributor. Look for the red, white and blue packaging.

WRITE FOR FREE CATALOG.

GEORGE WASHINGTON
West Coast Mirror Mount
Dual Truck, RV Antennas

Model 10-200
Weather resistant dual 57"
stainless steel whip anten-
nas with static arrestor tips.
Secure horizontal or verti-
cal mounting to West Coast
side view truck type mir-
rors. Twin antennas co-
ohased for more directional
power and easily adjustable
-or fine tuning. Hermetical -
y sealed, white oversized
4ES center load. Dual 18'
ow -loss coaxial phasing
iarnesses with solderless
donnectors and quick dis-
onnect PL -259 plugs. Com-
olete with corrosion resis-
!ant mounting hardware.

0101"-&-k,

1!!

INDEPENDENCE
Gutter Mount Antenra

Model 10-2t-5
Low -profile 21"stainless stml
whip antenna with static rr-
restor and flex-matic shock
spring. Fits practically aey
vehicle rain gutter. No nter-
ference with door opening Dr
passenger exit. Heavy -duly
molded clamp bracket insu-
lates and supports antenra.
Center loaded ABS load coil
for excellent transmission and
reception. 14' coaxial :able
with solderless connectcr and
quick -disconnect PL -259 plug.
Complete with corrosion ee-
sistant mountirg hardware.

THE PATRIOT
Omni -directional
1/4 -Wave Base Antenna
Model 11-101
High in quality, perfor-
mance and efficiency,
low in cost. Hss three
108" quarter wave tubu-
lar aluminum radials
plus a quarter -v -ave ra-
diator (vertical e ement).
Heavy-duty U -cl amp fits
mast up to 11/2" diam-
eter. Built-in I ghtning
protector. SO -239 style
connector mount. Males
with PL -259 plug. Shunt
loaded coil. Heavy duty
insulated molded clamp
bracket. Easy tc assem-
ble and dis-assemble.
Fixed construction.

PAUL REVERE
Roof Mount Antenna

Model 10-215
Special "power -plus" 42" base -
loaded roof mount with long-

. life stainless steel whip, rugged
sta nless steel shock spring
and high -quality 16 -ft. shielded
coax cable and solderless con-
nections for fast "on -the -air"
Installation. Named after the
famed communicator and hero
of revolutionary era.

THE MINUTEMAN
Trunk Mot.nt Antenna Model 10-230

Sturdy, durable, do -hole required in
trunk c -f vehicle. Super 44" stainless
steel wnip, base loaded low -profile an-
tenna with stainless shock absorbing
spring, chro.-ne plated brass bell hous-
ing, 18 -foot shielded coaxial cable and
solderless connections.

..Jor more details circle 117 on Reader Service Card
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New Mallory Ni -Cad Batteries.
Rechargeable 1000 times.

al recharging-
arger draws only two watts.

Team these long -life nickel -cadmium cells
with an automatic Mallory Charger, and you
can recharge them 1000 times, or more.
You'll be sure of having fresh D, C, and AA
batteries, while saving money, time and
trouble. Mallory Rechargeable Nickel -

Cadmium Batteries keep on coming back for
more in electronic calculators, tape recorders,
radios, cameras, toys, other battery -powered
products.

steep a spare set of Mallory Ni -Cads on hand,

MALLORY

nafap, o.oe'

f+ufitre

and you'll never run out of battery power
again. They recharge to full strength, two or
four at a time. And unlike ordinary dry cells
that lose voltage during discharge, Mallory
Ni -Cads with a full charge maintain operating
voltage during the entire work cycle. You get
maximum power, continuously, for top product
performance.

For the long run, Mallory Rechargeable
Ni -Cads ... the 1000 -time batteries. Get them
now at your Mallory Distributor.

MALLORY DISTRIBUTOR PRODUCTS COMPANY
a division of P. R. MALLORY 8n CO. INC.
Box 1284. Indianapolis, Indiana 46206; Telephone: 317-856-3731

Batteries  Capacitors  Controls  Security Products  DURATAPE'  Resistors  Semiconductors  SONALERT'  Switches  Fastening Devices
DURATAPE" and SONALERT' are registered trademarks of P. R. Mallory & Co. Inc.

...for more details circle 122 on Reader Service Card
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THE COVER: Mel's N -Audio, Duluth, Minnesota, is a $1,300,000 -a -year electronic sales and
service business whose owner/operator, Mel Cohen, believes in diversification. Cohen,
who has been in business 29 years, sells and services a broad range of consumer and
commercial electronics, including home entertainment products, antenna systems, com-
mercial audio, CCTV and VTR's. Last year, his six electronic technicians produced gross
service revenue totaling $200,000 and his sales operation grossed $1,100,00-all from a
market area of about 150,000 people.

BUSINESS MANAGEMENT/SHOP OPERATIONS
16 MATV Leasing

By leasing instead of selling large, multi -dwelling MATV systems, dealers and
servicers can convert a relative small capital investment into a long-term annuity
type of income which offers tax advantages and stabilizes the seasonal nature of
their businesses. By J. W. Phipps.

20 Profitably Speaking
Editor J. Phipps takes a "facts and figures" look at the profitability of color TV
modules.

HOME ENTERTAINMENT ELECTRONICS
22 GE TV 1976

Analysis of the new and most significantly changed features and circuits in
General Electric's 1976 color and b/w TV chassis. By Joseph N. Zauhar.

26 Color TV Module Guide
This month: RCA

COMMUNICATIONS ELECTRONICS
44 Equipment For SSB Servicing

A general overview of what you need and do not need to service single-sideband
equipment. By David F. Norman, ET/D Communications Editor.

42 Comm Chat
ET/D Communication's Editor Dave Norman examines the concept of servicing
electronics on a contract labor basis.

VEHICULAR & OUTDOOR ELECTRONICS
36 FM Receiver Alignment

General procedures for non -swept, standard -sweep and dual -sweep alignment
of FM receivers. By Joseph J. Carr, ET/D Vehicular Electronics Editor.

46 Carr Talk
ET/ D Vehicular Electronic's Editor Joe Carr digresses this month to answer
reader's questions about how to break into medical electronics servicing.

DEPARTMENTS

6 ELECTRONIC ASSOCIATON DIGEST
9 NEWS OF INDUSTRY

12 TECHNICAL LITERATURE
28 TECH DIGEST
48 TEST INSTRUMENT REPORT

51 NEW PRODUCTS
56 CLASSIFIED ADS
58 ADVERTISERS INDEX
61 READER SERVICE
63 TEKFAX
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WINEGARD
OGITP

THE RUGGEDIZED
NEW
GENERATION OF
TV ANTENNAS!
40 Models
With Far -Ahead
Features For
Finest Color
Reception Ever!

NEW TRI-LINEAR UHF DIRECTOR SYSTEM:
Increases Gain up to 30%'

Provides broader signal capture area in a more compact configuration.

ORDINARY UHF Director
System.

Ask your distributor
for complete information!
 New Standard Of Excellence In

Uses half -wave directors
long which respond
of the band, with very

5'/."
the high end

on the low end

5Y2"

approximately
primarily to
little gain

Construction And Performance.

Anodized and Ruggedized for
Weather Protection and Long Life.

Models To Solve Every Area
Reception Problem.

Most Powerful UHF and VHF 55"

Performance Ever. Boom length required for 12 directors

New Tri-Linear UHF Director
System Extends UHF Reception
Distance Up To 30 Miles Farther
From Station in Many Areas.

PLUS... 'Jew Generation FM Antennas.
High Performance Ruggedized Yagis.
New Sol d State Preamplifiers. Typical gain curve w th ord nary UHF directors.

Note low response on low end of band.

WINEGARD High Gain Tri-Linear
Directors

15%"
Act as 3 half -wave directors on the high end
of the band, and re -resonate as a loaded half -
wave director on the low end of the band. This
results in high linear gain on all UHF channels,
giving the antenna sharper directivity and up
to 30% more gain over other high gain UHF
antennas.

10"
Boom length required for 12 directors

r-

Typica gain curve with Winegard Tri-Linear
directors. Note high uniform gain across entire
band,

WINEGARD 3000 KIRKWOOD
TELEVISION SYSTEMS BURLINGTON, IOWA 52601

4 / ELECTRONIC TECHNICIAN/DEALER, NOVEMBER 1975



ANODIZED!
Exclusively Winegard! Elements are

silver anodized, the boom blue anodized
for the best possible protection

for aluminum against
corrosion and weather.

FROM WINEGARD
THE FIRST REALLY NEW LINE OF

TV ANTENNAS IN YEARS!
Sells Easier/Goes Up Easier/Performs Better/Stays Up Longer

Cuts Down Call-backs./Try One On Your Next Installation.

Chromstar... a new word for a superior new line
of antennas-engineered in the Winegard tradi-
tion of integrity, quality, craftsmanship.

Rugged construction and advanced electron-
ics move this new line even farther ahead of
other antennas. More powerful performance all
down the line. New Tri-Linear director system
gives sharper directivity and up to 30% more
gain over other high gain UHF antennas. New

features. More benefits. Greater advantages.
More of everything for you and your customers,
to meet today's demand for years of quality
performance.

GET ALL THE FACTS FROM YOUR WINE-
GARD DISTRIBUTOR, PLUS FREE SPEC
CHARTS ON ALL MODELS. Try Chromstar on
your next installation and see the big difference.

RUGGEOIZEO! Chromstar antennas are designed to defy weather and wear-are engineered for

extra strength at all points of stress. You can actually see the difference in the rugged construction.

Exclusive 'Sé' diameter
aluminum tubing for
30% greater strength.
better performance,
longer life. Winegard is
the first and only manu-
facturer to use this
larger diameter.

New scissors - type
struts between upper
and lower booms and
center boom on wedge
models. for extra sup-
port. easier installation.

Newtruss-type phasing
bars, top and bottom.
with more conductive
surface. give maximum
transfer of signal.Truss-
type "bridge' construc-
tion more than doubles
boom strength.

High -impact girder de-
sign support insulators
are moulded of super-
tough Noryl G -E plastic.
Four positive locks
give maximum support
and permanent align-
ment.

TV ANTENNAS MORE PEOPLE LOOK UP TO

Double boom on longer
flat line models for ex-
tra strength & rigidity.

Critical -point weather
protection! New com-
pact weatherproof car-
tridge housing for
downlead. preampli-
fiers and filter
New printed cir uit
downlead module ith
both twin lead and 75
ohm coax connections.
No separate matching
transformer requirefl.

...for more details circle 137 on Reader Service Card
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It's hard to find a better
10 MHz scope value than the
Heath 4530. It features DC -10 MHz bandwidth,
10 mV sensitivity ...trigger bandwidth guaranteed to 15 MHz, AC &
DC coupled...TV coupling for service work...time bases from 200
ms/cm to 200 ns/cm...and true X -Y capability. The 4530 is easy to
operate and offers a lot of performance for the money. Only $425.00*
for the factory assembled & calibrated SO -4530. Or order the easy-

to -assemble Heathkit 10-4530, only $299.95*

Heath scopes give
you more than
you bargain for.

The single trace 4530...a professional
service scope

The dual trace 4510...a precision
lab -grade scope

EZriiWEwltr1til_
hi.IlII111
111111111111111111111

swillaTiEZZ

The 4510 is our best
scope value - and it's easy
to see why. With DC -15 MHz bandwidth...1 mV/cm
input sensitivity...45 MHz typical triggering bandwidth, 30 MHz
guaranteed...time base sweep 100 ns/cm...post-deflection accel-
erated CRT for high brightness...vertical delay lines for complete
waveform display...X-Y capability ...operates on any line voltage
from 100 to 280 VAC. Assembled & calibrated S0-4510, only $775.00*.
Klt-form 10-4510, only $569.95*.

e
e

For information on all the Heath scopes
...send for your free copies of our latest
catalogs. The Heath/Schlumberger As-
sembled Instruments Catalog features a
complete line of high performance, low
cost instruments for service and design
applications. Our new Heathkit Catalog
describes the world's largest selection of
electronic kits - Including a full line of
lab & service instruments.

HEATH COMPANY
Dept. 24-11
Benton Harbor, Michigan 49022

 Please send the latest Heath/Schlumberger
Assembled Instruments Catalog.

 Please send the new Heathkit Catalog.

HEATH

Schlumberger

Name

Title

Company/Institution

Street

City State Zip
IIAIL orencR PRICES; F.D.a. FACTORY.

EK-451APRICES AHD SPECIFICATIONS SUaJECT TO CHANGE WITHOUT NOTICE.

...for more details circle 118 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.

NARDA Member Experiments With $25 One -Year, Labor -

Only Service Contract For Three TV Sets

Dewey Reinhard, an electronics servicer from Colorado
Springs, Colorado, and a member of the Board of Directors
of NARDA, Inc., is currently "experimenting" with a $25
one-year, labor -only service contract which covers any
three TV receivers or appliances in a home, according to a
report in NARDA News, the official publication of the
Chicago -based association.

Describing his "experiment" to the other 290 retailers
and servicers attending NARDA's 1975 Institute of Man-
agement at the University of Notre Dame in South Bend,
Indiana, in August of this year, Reinhard stated that "it is
too soon to say how this will work out," but he did reveal
that, by paying careful attention to overhead and by elimi-
nating unprofitable in -warranty work, in fiscal 1975, he
netted 13 percent on sales of $101,000 from 2,300 calls
compared to 9 percent on sales of $158,000 from 6,051 calls
in 1973.

NESDA Membership At 2,105 As Of July 1975

Membership in the National Electronic Service Dealers
Association (NESDA) was 2,105 as of July 1975, down 13.6
percent from the 2,434 members reported in July 1974.

According to the state membership figures listed in
NESDA's annual report for the year ending June 30, 1975,
about 47 percent of NESDA's total membership is concen-
trated in three states: California (621 members), Texas
(221 members) and Wisconsin (141 members).

The NESDA year-end report also reveals that the follow-
ing 27 states have only 25 or less NESDA members:
Alabama (1), Alaska (1), Arizona (25), Colorado (25), Dela-
ware (2), Idaho (9), Kentucky (13), Louisiana (14), Maine
(6), Maryland (25), Massachusetts (0), Minnesota (6), Mis-
sissippi (5), Montana (5), Nevada (8), New Hampshire (4),
New Jersey (18), New Mexico (1), North Carolina (24),
Oklahoma (4), Pennsylvania (14), Rhode Island (2), South
Carolina (3), Tennessee (9), Utah (24), West Virginia (2),
and Wyoming (1).

NARDA 1976 Annual Convention To Be In Las Vegas

NARDA's 1976 annual convention will be held March
29 -April 1, 1976, at Caesar's Palace in Las Vegas.

The registration fee for NARDA members is $115 ($75
extra for spouses), and includes admission to all sessions,
four luncheons and the closing -day banquet. Nonmember
registration is $145 ($220 per couple). Special "early bird"
fees for members who register before December 31, 1975,
are $100 per member or $175 for member and spouse, and
for nonmembers they are $130 per individual or $205 for
nonmember and spouse.

Special NARDA convention room rates at Caesar's
Palace are $32 for a single room and $36 for a double room.

For further information about the NARDA convention or
to register, contact Jules Steinberg, Executive Vice Presi-
dent, NARDA, 318 W. Randolph St., Chicago, Ill. 60606. (If
registering, send check for full amount.)Z



RC/II
ck series

top of the line
1975

replacement
guide

over 103,000

410 to 1

you'll find
th_

devices
you need

here.

Over 103,200 devices can be replaced by 250
RCA SK Series types. That's 410 to 1! Best ratio in
the industry. Which means the odds are, SK is
your best, fastest way to get what you need. With
minimum inventory.
And RCA provides the
top quality you'd expect
from a top manufac-
turer of OEM devices.
Same strict AQL stand-
ards, same strict Direc-
torofQualityAssurance.
Get SK devices and
your free 1975 SK
Series Replacement
Guide from your local
RCA distributor.

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

ONLY

WITH CABLES
311111 Rom

.S.A.
ONLY

MAJOR PARTS
AND SHIPPING

CHARGED
AT COST

FEATURES

 A UHF Tuner with
70 channels which are
detented and indicated
just like VHF channels.

 A VHF Hi Gain
Solid -State Tuner

 AC Powered

 90 -Day Warranty

Demonstrate the P777177~1 to
your customers and show improved
reception with their TV sets.

You may place your order through
any of the Centers listed below.

TSC

WATCH US
GROW

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

VHF OR UHF ANY TYPE
UHF/VHF COMBINATION

IU.S.A- ONLY) $ 9.95
IU S.A ONLY) $15.00

Major Parts and Shipping Charged at Cost.

 Fast, efficient service at our conveniently located
Service Centers.

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

UNIVERSAL REPLACEMENT TUNER $12.95 (U.S.A. only)

 This price buys you a complete new tuner built spe-
cifically 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 450 mA.
or 600 mA.

CUSTOMIZ
 Customized tuners are available at a cost of only

515.95. With trade-in $13.95. U S A only)

Send in your original tuner for comparison purposes
to any of the centers listed below.

HEADQUARTERS BLOOMIN N, INDIAAA 47401 537 South Walnut Street Tel. 81 34-0411
ARIZONA . ¡ CSON¡RZDiI 5713 1528 S. 6th Avenue Tel. 60'-7' -9243CALIFORNIA `( ... N.' LLYW D, 41+ toFSa ..anolia ou : ard T . 2 -76. 2720

BUR~ AME, CA 94010 1324 Mars e :a T= 5-3 7-5728
MOrE ffffffO, CALIF JJJJ9 51 123 'hoenix . eL'2'9 .21.8051

FLORIDA TA P, ' 3!6 1505 ypre t Tel. 81.3- -0324
F.I., i UDERDAL- FL ID 15 W. 2 rd Sf. Tel. 305- -0914f

L TA, GEOR IA 31 646 E ans S S y 4y 58-2232
H IL INOIS 6 820 405 E rsit FA7 -356-6400

K4 1E, IL I 1r est Bro
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NEWS OF THE INDUSTRY

Installation And Reliable Service Essential To Successful CB
Marketing Say Manufacturers

Executives of three national manufacturers of CB equipment, speaking to more than
700 electronic retailers at a CB Symposium in Houston, Texas, on September 13 and 14,
urged retailers to be prepared to provide installation and servicing.

Kirby West, CB Products Sales Manager, Regency Electronics, Inc., pointed up the
need for what he calls "total service" and added that "if you can't install CB equipment, at
least recommend an installation source."

"Know the equipment and always have someone on the premises who is well ac-
quainted with the equipment, its capabilities and limitations," advised Ed Walsh, Na-
tional Director, Communications Div., Craig Corp.

Commenting on the essentials for successful retailing of CB, Roy Myers, Sales Man-
ager, Consumer Products, E.F. Johnson Company, said that retailers must "have reliable
service available" and "have a CB department with someone running it who knows the
equipment."

BRH Eyes Distributors And Retailers In Panasonic Color TV
Excessive X-radiation Problem

The Bureau of Radiological Health (BRH), according to Television Digest, believes that
distributor's and dealer's failure to record and furnish purchasers' names is part of the
reason that about 10,000 affected color TV owners have not yet been notified of an offer
whereby Panasonic will at no charge, modify their sets to eliminate the possibility of the
emission of excessive X-radiation.

Despite this alleged obstacle, during the past nine months Panasonic has been able to
locate and notify about 278,000 of the 288,000 owners of Panasonic color TV sets involved
in the recall program ordered last year by BRH to eliminate the possibility of excessive
X-radiation in these sets.

According to the Television Digest report, BRH Assistant Director Arthur Lazell
"hasn't ruled out possible legal action against some large offending dealers or dis-
tributors, to set an example." Commenting about dealer's and distributors' customer
record -keeping obligations, which are required by the Radiation Control Act, Lazell
stated, "We're taking a good hard look at this problem, and what should be done."

Ban On "Hobby Use" Of CB Seemingly Dropped By FCC
The Federal Communications Commission (FCC) recently amended its rules which

govern how Citizens Band (CB) radio can be used. Some of the amendments seemingly
legalize practices which previously were banned to prevent the use of CB as a "hobby."

One amendment eliminates the restriction on inter -station contacts and establishes
Channel 11 nationwide as a "calling channel" which can be used only for initial contact
and to arrange follow-up contact on another channel. Although Channel 11's use is
restricted to that of a "calling channel," other channels may be used for the same purpose.

Two other amendments, one of which limits conversations to five minutes, with one
minute of silence between successive conversations, and another which extends to
receiving antennas the height restrictions which already apply to transmitting anten-
nas, should help ease the present congestion on some Citizens Band channels.

Station identification procedures also have been modified so that call letters are
required only at the beginning and end of conversations, and nicknames may be used as
supplementary identification.

Throwing Away Repairable Modules A Waste Of Vital
Energy Says GTE Sylvania Product Manager

The accelerating need for increased conservation of energy could make the concept of
throw -away TV modules unrealistic, according to Gerald L. Quint, Product Marketing
Manager, ECG Semiconductor Line, GTE Sylvania.

In a speech on August 15 to members of the National Electronic Service Dealers
Association (NESDA) attending that Association's annual convention in Winston-
Salem, N.C., Quint stated that he believes the energy crunch and the resultant on -going
need for increased conservation of energy "will probably exert more influence over the
future of our industry than any other single circumstance."

After reviewing how the need for energy conservation has contributed to the elimina-
tion of the instant -on feature in new TV receivers, Quint asked NESDA members to
consider how much energy is expended in the manufacture and assembly of every
component part of a TV receiver. Using semiconductors as one example, Quint said, "...it
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has been suggested that one kilowatt hour of electricity will produce about three dollars
worth of semiconductors. On this basis, it is estimated that, in 1974, the U.S. semiconduc-
tor industry consumed 800 million kilowatt hours of electrical energy...this is roughly
the equivalent of one million barrels of oil, enough to run the whole country for one
hour...imagine the energy that is thrown away any time an entire TV receiver or any
product is scrapped."

Relating the concepts of energy conservation and energy recycling to TV modules,
Quint said, "With the rapid trend toward modularization of all consumer products, we
could be well on our way to, or lured into, a throw -away module concept. But aren't we
really throwing away energy? Suppose a module were inoperable due to a single compo-
nent failure. Aren't we throwing away all the energy that was consumed to produce that
module, while the expenditure of a minute amount of energy for the replacement part
could salvage this energy? Perhaps I'm really reaching a little, but the day could come
when literally millions of modules could be scrapped, with a resultant waste of energy."

Suggested Quint, "Perhaps we should encourage the consumer to repair his enter-
tainment products not just to save the replacement cost but to conserve energy. I believe
that it is becoming a fact of life that we cannot tolerate a throw -away life style forever."

Admiral Warns of Possibility Of Defective Line Cords
On Some Of Its Color TV Receivers

The Admiral Group of Rockwell International Corporation has informed the Con-
sumer Product Safety commission and Admiral authorized service centers that the line
cord on about 500 of its color TV receivers distributed since October 1973 might be
defective.

Some of the models involved were marketed through Montgomery Ward and K -Mart,
who, along with Admiral, reportedly already have sent letters to an estimated 45,000
customers as part of a program to locate and have repairs made on what Admiral says is
"a small percentage of color TV sets that are in the hands of consumers, dealers and
distributors."

The possible defect, which Admiral says might have occurred during manufacturing, is
a break, crack or cut in the insulation which can expose the conductor of the line cord at
any point between the plug and the cabinet.

The Admiral color TV models in which this defect might exist are:
5L5921 19C657 25L41 SK25L161 25C631
5L5925 19C658C 25L53 SK25L165 25C633
5L5928 SK19C677 25L55 SK25L168 25C635
5L5941 SK19C678 25L71 SK25L177 25C636
13C628 25L11M 25L77 25C611 25C643

SK13C668 25L25 25L91 25C615 25C657
17C638 25L28 25L98 25C618 SK25C671

19C638C S25L38 25L101 25C628 SK25C673
SK25C676

The allowance which Admiral is paying its Mastercare Maintenance Service Centers
for replacing the defective cord on customer -owned units is $15 for carry -in portables and
$20 (plus approved mileage, where applicable) for console units.

PTS Opens New Tuner Repair Centers In Tampa And Indianapolis

PTS Electronics, Inc., an Indiana -based TV tuner repair company, recently announced
the opening of two new repair centers, one in Tampa, Florida (2703 S. Macdill, P.O. Box
14301, 33690) and one in Indianapolis, Indiana (28 E. 14th St., 47401).

GTE Sylvania To Buy Motorola's Hotel/Motel TV Business

GTE Sylvania Inc. and Motorola Inc. have announced an agreement in principle
whereby GTE Sylvania will purchase certain assets of Motorola's Institutional Elec-
tronics Unit which leases and sells television receivers and associated equipment to
hotels and motels.

George Konkol, GTE Sylvania Senior Vice President, said GTE Sylvania plans to form
its own hotel/motel TV business as part of its Entertainment Products Group, which is
headquartered in Batavia, N.Y.

GTE Sylvania will make service available to Motorola hotel/motel customers, and will
assume Motorola's obligation for current maintenance contracts.

The probable reasons for the sale, according to a recent report in Television Digest, are:
1) Since the sale of its TV set operation to Quasar, Motorola has had no in-house supply of
TV receivers, and 2) unlike Sylvania, neither Motorola nor Quasar has a company -owned
national TV servicing organization.

According to Television Digest, RCA Service Company is number one in the hotel/
motel TV business and, prior to the Motorola -Sylvania sale, Motorola was ranked
number two but its share was significantly reduced when Holiday Inns Products recently
switched to Zenith as its exclusive supplier of about 20,000 receivers annually. 
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The difference
in flybacks is
a hot subject

Ask your independent distributor for
your free THORDARSON Pocket
Replacement Guide or write to ...

T$DAoN
Established 1895

THORDARSON MEISSNER INC.
A subsidiary of Components Corp. of America
Electronic Center Mount Carmel, IL 62863

After numerous lawsuits and liability
claims against electronics service
dealers, government regulations now
require flame retardant flybacks in all
new TVs. But most OEM replacement
flybacks for pre -regulation sets do not
meet those standards. Does it make
sense to install a part that would be
illegal in a new set today?

That's a risk THORDARSON believes
you shouldn't have to take. So every
color replacement flyback we make
meets today's fire retardance standards.

99% of THORDARSON replacements
sold are exact replacements, right down
to the mounting holes and wiring color
code.

And THORDARSON knows you can't
afford long waits for replacements ... so
your TM distributor stocks in depth. And
he can use our unique Rush Order
system for factory shipment of hard -to -
get parts directly to you!

It almost always costs less to specify
THORDARSON quality... and it could
keep you out of some very hot water.

Support your independent parts distributor ... we do! NEDA

...for more details circle 133 on Reader Service Card
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TECHNICAL
LITERATURE

display. Tektronix, Inc., P.O. Box 500,
Beaverton, OR. 97077.}irti~Rvw

IAUTOMATIC

STAPLE GUNS
CUT WIRE & CABLE

INSTALLATION COSTS
. . without cutting into insulation!

SAFE! Grooved Guide positions wire for
proper staple envelopment! Grooved Driving
Blade stops staple at right depth of penetration
to prevent cu:ting into wire or cable insulation!

No. T-18-Fits wires up to
3/16" in diameter.

BELL,
TELEPHONE,

THERMOSTAT,
INTERCOM,
BURGLAR

ALARM
and other low

voltage wiring.

Uses T-18
staples with 3/16" round crown
in 3/8" and 7/16" leg lengths.

C'No. T-25-Fits wires up to
1/4" in diameter.
Same basic corstruction
and fastens sane
wires as No. T-:8.

Also used for
RADIANT

HEAT WIRE

Uses T-25 staples
with 1/4" rounc crown in 9/32",,

3/8", 7/ 16" anc 9/16" leg lengths

NEW! Intermediate
No. T-37 -Fits wires and cables

Jp to 5/16" in diameter.
,Same basic construction

as Nos. T-18 & T-25.

Also used for
CATV and

DRIVE RINGS in
stringing wires.

Uses T-37 staples
with 5/16" round crown in 3/8",

1/2" and 9/16" leg lengths.

(No. T-75-Fits wires and cables
up to 1/2" in ciameter.
RADIANT HEAL

CABLE,
OF CABLE,

WIRE CONDUIT ,"
COPPER TUBING
or any non-metallic

sheathed cable.
Also used as

DRIVE RINGS
in stringing wires.

Uses T-75 staples w th 1,2"
flat crown in 9,16", 5; 8"
and 7i8" leg lengthy.

...tor more data á circle 108 on Reader Service Card
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PICTURE TUBE BRIGHTNER GUIDE

A new Perma Power Color-Britener
Selector Guide is now available. It
contains a complete listing of all color
picture tube numbers, color -coded to
simplify proper britener selection. The
guide also calls attention to a number
of unusual picture tube styles with
special sockets, which cannot be
brightened with a plug-in britener,
but can be brightened with a wired -in
Perma Power Tech-Brite. Chamber-
lain Manufacturing Corp., Perma
Power Division, 5740 North Tripp Av-
enue, Chicago, Il. 60646.

TEST EQUIPMENT

A new 24 -page, 1975-76, up -dated
catalog on RCA's broad line of elec-
tronic instruments for use in elec-
tronic servicing, industrial mainte-
nance, schools and safety tests is now
available. The catalog provides high-
lights on the features of 58 instru-
ments, detailed specifications, photos
and applications information for each.
In addition, an array of 89 accessory
items (probes, cables, etc.) that can be
used with these RCA instruments, or
with similar instruments manufac-
tured by other companies, is also pro-
vided. RCA Distributor and Special
Products Division, Cherry Hill Office,
Camden, NJ. 08101.

TV SYSTEMS EQUIPMENT

A 40 -page, Television System
Equipment catalog, No. 110 is now
available. The products listed include;
amplifiers, antenna couplers, at-
tenuators, band separators, cable,
closed circuit equipment, enclosures,
converters, line drop taps, line split-
ters, matching transformers, outlets,
power supplies, rack mounts, tap -offs,
tools, traps, filters, and miscellaneous
items. Four pages are devoted to sam-
ple antenna systems layouts. Also
listed is a page of television frequency
allocations. Winegard Television Sys-
tems, Winegard Co., Burlington, IA.
52601.

OSCILLOSCOPES

A new 12 -page catalog describing
the new T900 Series of oscilloscopes,
which includes five new instruments
is now available. The oscilloscopes all
feature a large, bright 8 x 10 cm CRT,
beam finder, single knob trigger con-
trol, delay line, to enable viewing of
the waveforms leading edge, and au-
tomatic selection of TV line or frame

BROADBAND ANTENNAS

An 8 -page catalog describing
broadband antennas and systems is
published. Spiral, horn, biconical,
Lindenblad, log periodic, and rotating
direction finding antennas are cov-
ered along with a description of GTE
Sylvania's antenna systems capabili-
ties. GTE Sylvania, Antenna Depart-
ment, Box 188, Mountain View, CA.
94042.

SEMICONDUCTORS

A new 116 -page semiconductor re-
placement guide and catalog, is now
available. It provides interchangea-
bility data for more than 22,000 types
of transistors, rectifiers, zeners,
SCR's, triacs, and IC's. The guide
cross-references universal replace-
ments, registered types, and domestic
and foreign set manufacturers' part
numbers to the new Raytheon "RE"
line of replacement semiconductors. It
also contains complete specifications
and outline drawings for all "RE"
types. Raytheon Co., Distributor Op-
eration, Fourth Avenue, Burlington,
MA. 01803.

AUDIO CABLES

Seven molded cables ranging in
length from 20 to 50 feet for use in long
audio cable runs, such as stereo and
quad speaker wiring, are described in
a new product bulletin. A clear plastic
sheath provides low cable visability
and options of molded phono plug ter-
minations, stripped and tinned leads,
and spade lugs are available. Com-
plete information on the seven cable
series, which offer a variety of lengths
and the advantages of low visability in
home or apartment use, are presented
in the New Products Bulletin No. 290.
Switchcraft, Inc., 555 No. Elston Ave.,
Chicago, IL. 60630.

FM SIGNAL GENERATOR

Descriptive literature about the
Model 800A Measurements FM Sig-
nal Generator is offered. This fully
solid state unit is designed to meet
precision and reliability requirements
for mobile communications, laborato-
ries, and on-line quality control.
McGraw -Edison Co., Edison Elec-
tronics Div., Grenier Field Municipal
Airport, Manchester, NH. 03103.

SECURITY EQUIPMENT

A new 96 -page alarm and security
equipment catalog, A-76, is offered
which features an informative guide

continued on page 14
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continued from page 12
to alarm equipment applications. The
guide includes general alarm system
discussion, basic installation proce-
dures, and detailed connection dia-
grams. It describes and offers over 500
intrusion and fire alarm products,
many UL listed. Broad product lines
provide a one -stop source of supplies
for alarm installers, dealers, business
and industrial security departments,
and skilled electronic and electrical
technicians who require alarm sys-
tems, parts and accessories. Products
are described in detail regarding ap-
plication, principle of operation and
specifications, with many connection
diagrams included to allow skilled
technicians to make the right choices.
Mountain West Alarm Supply Co.,
4215 North 16th Street, Phoenix, AZ.
85016.

SEMICONDUCTORS

A new 60 -page catalog which pro-
vides complete electrical and mechan-
ical characteristics on more than
10,000 power semiconductors includ-
ing high-speed switching transistors,
Zener diodes and TransZorb transient
voltage suppressors is now available.
General Semiconductor, 2001 W. 10th
Place, P.O. Box 3078, Tempe AZ.
85281.

SOUND REINFORCEMENT PRODUCTS

Offered is an easy -to -use guide
showing which products from its SR
Line of professional audio equipment
are needed to provide a complete, but
not excessive, sound system for instal-
lations of virtually any size. Called
Sound Ideas, the guide lists the SR
components needed for both portable
and permanent sound reinforcement
systems for clubs, churches, etc. The
systems described in the guide range
from a small stage monitor to a high-
powered, wide -range, 1,000 -watt sys-
tem. Also included is a block diagram
of each system, showing the intercon-
nections of the individual components
together with technical data such as
the resultant frequency response of
each system, the continuous RMS
wattage output, and the number of
available microphone inputs. Shure
Brothers Inc., 222 Hartrey Avenue,
Evanston, IL. 60204.

HIGH FIDELITY PRODUCTS

A 16 -page High Fidelity Products
catalog, No. AL210-P is now offered.
It lists high fidelity phono cartridges,
replacement styli, tone arms, pream-
plifiers, headphone amplifiers and
stylus force gauges. Also, a com-
prehensive guide for selecting the cor-

Triad
EverytNng
from A -1X

to YT -116-2.
Whatever your transformer requirements, there's a Triad trans-
former to satisfy them exactly. Triad manufactures one of the most
complete lines in the industry - including power, audio
and filament transformers, filter chokes, width and
linearity coils, vertical outputs, blocking oscillators, deflec-
tion yokes, flybacks and more. And they're all available

worldwide. Write Triad today for your free catalog.

® TRIAD-UTRAD
Litton Distributor Services

305 N. Briant St Huntington, Indhana 467'P

...for more details circle 134 on Reader Service Card
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rect replacement styli is contained in
the catalog. Shure Brothers Inc., 222
Hartrey Avenue, Evanston IL. 60204.

BUSINESS FORMS

An all new, full -color catalog featur-
ing over 200 standard and per-
sonalized time -saving business forms,
designed with both traditional and
striking graphics is now available. It
includes a new, complete selection of
office paper, labels, and filing acces-
sories, and an assortment of employ-
ment applications, newly revised in
accordance with federal and state re-
quirements. Mattick Business Forms,
333 W. Hintz Rd., Wheeling, Il. 60090.

CB ANTENNAS

The latest antenna information is
fully illustrated in the new Hustler
CB catalog including the "Power
Packer", advanced design "Hi -Q"
Twin Huskies and the customized
"Super Hustler". Antenna mounts,
cables with noise immunity, acces-
sories and monitor antenna systems
are just a few of the items described.
New-Tronics Corp., 15800 Commerce
Park Drive, Brookpark, OH. 44142.

TEST EQUIPMENT

A 64 -page catalog No. 39, lists per-
formance verified test equipment spe-
cials at beat inflation prices. Also
listed are wave guide components,
coaxial components precision meters,
recorders, environmental equipment,
line regulators, frequency changers,
400 cycle supplies, variable auto
transformers, constant voltage trans-
formers, power supplies, Simpson
meters and many more. Baynton Elec-
tronics Corp., 2709 North Broad
Street, Philadelphia, PA. 19132.

CLOSED-CIRCUIT VIDEO EQUIPMENT

A new 8 -page product guide cover-
ing RCA's line of general purpose,
high performance cameras and video
products is now available. The general
purpose, low cost cameras include the
TC1000 family used widely for sur-
veillance systems. The high perfor-
mance cameras cover the TC1005 fam-
ily for CCTV, CATV, MATV, broad-
cast and demanding industrial use. In
addition, the booklet lists VTR
cameras and CCD cameras. Other
video products include monitors, ac-
cessories, a sequential switcher, a date
and time generator, and VidAlert mo-
tion detectors. The publication "Gen-
eral Purpose, High Performance
Cameras and Video Products", CCV-
118, provides a quick overview of your
CCTV system product needs. RCA
Solid State Division, Route 202, Som-
erville, NJ. 08876.



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

The death of
a solid-state device
needn't complicate

your life.

You take a look at the job and the brand
name's Bigston or Kobekiito or Teaberry or
Pace.

No problem!
Sylvania replacement modules and IC's

fit these brands like a glove. They also fit over
122 other brands, including RCA, Panasonic,
Sony-and, of course, Sylvania.

For the vast majority of domestic and
imported electronic equipment, all you
need is a basic stock of Sylvania ECGTM Semi-
conductors. And our new Replacement Guide
to show you which ones go where.

For a copy, see your Sylvania distributor.

We're helping you make it.ajj SYLVANIA

Repair over 126
domestic and imported
brands with
Sylvania modules and IC's.

IF., ;r;i3irti

,in9,ieZt
wo71 89V 19Zj91

)( i09Tt9 rii m9,dye
, riiunne '10 .nTTst

xe.t eleTto Xlrio Jon
dale brief n19 ogle

h«l,o,ginne)
..\),N -;k, zoto><q

.ni1ok, vd
Y)^9d nt19Q ,191,IIrinil

NOVEMBER 1975, ELECTRONIC TECHNICIAN/DEALER / 15



MAN
Leasing

By J.W. Phipps

An alternative, long-term
source of income

for electronic servicers

 Mike Gast is presently install-
ing a master antenna television
(MATV) system in a large mobile
home park. When it is completed,
Gast will not present the owner of
the mobile home park a bill for the
equipment and installation, nor
will the park owner ever have to
pay Gast for maintenance or ser-
vicing of the system.

No, Mike Gast is not an egocen-
tric millionaire whose guilt about
making so much money has driven
him to installing, maintaining
and servicing MATV systems free
for disadvantaged owners of
mobile home parks. Not by a long
shot!

Instead, Gast, who is the
owner/operator of Mike's Antenna
Service, Buffalo, New York, is one
of a small but growing number of
antenna installers and electronic
servicers who recognize the finan-
cial viability of "leasing" MATV
systems to the owners of large
apartment, townhouse and mobile
home complexes.

These "leased" MATV systems
are operated much like commun-
ity antenna television (CATV)
systems. The tenants of the
multi -dwelling complexes in
which the MATV systems are in-
stalled pay a monthly fee for use of
the system. The complete system
remains the property of the in-
staller, who also is responsible for
all maintenance and servicing.

Once the installer recovers his
initial capital investment in the
system, the monthly revenue he
receives from subscribers to the
system in effect becomes a long-
term, or annuity, income, which
not only offers tax advantages but
also can lend stability to the sea -

(Background information and
photos for this article were supplied

by John F. Galko, MATV Sales
Manager, Delta Benco Cascade, Inc.)
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Fig. 1-Functional diagram of the multi -channel MAW system which Mike Gast, Buffalo, New York,
is leasing to the owner of a mobile home park.

sonal income and profit structures
inherent in most antenna instal-
lation and electronic servicing
businesses.

A functional diagram of the
multi -channel MATV system
Gast is installing in the mobile
home park is shown in Fig. 1, and
a financial projection of it is pre-
sented in Table 1.

Gast has estimated that his ini-
tial capital investment, including
equipment and installation costs,
will be $15,000, a portion of which
he has financed with a bank loan
secured by the lease contract. If
his projections in Table 1 prove to
be reasonably accurate, Gast
should be able to recover his ini-
tial capital investment within at
least two years.

Of the projected 300 mobile
homes which will occupy the park
when it is completed, Gast esti-

mates that an average of 60 per-
cent, or 180 tenants, will subscribe
to his MATV system at an initial
monthly fee of $4.00, which is sig-
nificantly less than the average
$6.50 monthly fee charged by
CATV operators. Gast's estimate
of the average number of sub-
scribers might seem conservative
considering the fact that the
owner of the mobile home park, to
maintain the park -like environ-
ment of his complex, activity dis-
courages the use of single -
residence TV antennas by the ten-
ants, plus the fact that for a rela-
tively modest fee Gast's system
will provide subscribers with at
least eight TV channels whose
amplified signals will produce
significantly better pictures than
those presently being received by
conventional, single -residence an-
tennas in the area. However, in
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Fig. 2-A partial view of one of the streets of the
mobile home complex in which Gast is installing
and leasing an MATV system. By eliminating the
need for individual outside TV antennas, Gast's
MATV system will help the owner maintain the
uncluttered, park -like appearance of the com-
plex and yet provide tenants with high -quality
multi -channel TV and FM reception.

Fig. 3-Gast, owner/operator of Mike's Antenna
Service, is shown here connecting a multi -tap to
one of the .412 underground trunk cables he is
installing in the mobile home park. All cable in
the park is run underground.

Fig. 4-Pedestal type enclosure which houses
one of the multi taps Gast is using to split and tap
off the signals from the underground trunk cable.

arriving at his projection of the
average number of subscribers,
Gast has wisely taken into ac-
count the fact that every space in
the park will not always be oc-
cupied, plus the fact that, regard-
less of the modest cost and the
quality and variety of signals, a
small percentage of tenants will
not subscribe either because they
feel they cannot afford it or be-
cause they feel that they do not
watch TV enough to justify sub-
scribing to the system.

Excluding the cost of operating,
maintaining and servicing the
system, if his projections are cor-
rect Gast will realize over the 15 -

year term of the lease contract a
gross return of over 800 percent on
his original $15,000 capital
investment-and even more if he
minimizes his financing costs by
paying off the financed portion of
his capital investment as quickly
as possible. And, unlike the rela-
tively large tax rate he would have
had to pay on the lump -sum profit
from an installation/sales con-
tract, the annuity -like net income
he will receive from "leasing" the
system provides a definite tax ad-
vantage because it is averaged out
over a 15 -year period.

SELLING THE LEASE CONCEPT

As is true in promoting and sell-
ing any viable product or service,
selling the concept of a "leased"
MATV System to owners of
multi -dwelling complexes is prin-
cipally a matter of pointing out the
financial advantages it offers.

In addition to the obvious indi-
rect financial benefit of being able
to guarantee his tenants consis-
tently good multi -channel TV and
FM reception at a relatively mod-
est monthly fee, a "leased" MATV
system offers the owner of an
apartment, townhouse or mobile
home complex the following direct
financial benefits not inherent in
a purchased system:
 No capital investment-Because
the cost of purchasing and install-
ing the MATV system is borne by
the installer, there is no capital
investment required of the com-
plex owner, who, in many cases,
already has a heavily financed
capital investment in the complex
itself.
 No maintenance and servicing
costs-Because the system in-
staller is responsible for all
maintenance and servicing, the
complex owner is freed of all
maintenance and servicing costs.
 Guaranteed optimum system
performance-Because the in-
stallers income from the System is
directly dependent on the perfor-
mance of the system, the complex
owner (and his tenants) have a
greater assurance of consistently
good system performance and,
when needed, rapid servicing.

If the system installer wishes to,
or believes there is a need to, he
can "sweeten the deal" for the
complex owner by 1) paying for
the power consumed by the sys-
tem, 2) paying a nominal rental

fee for the space occupied by the
system's equipment, and/or 3) by
giving the complex owner a mutu-
ally satisfactory commission in
exchange for promoting the sys-
tem to new tenants and for collect-
ing the monthly subscriber's fees
(which the complex owner can col-
lect along with his monthly rent-
als at no additional administra-
tive cost).

CONTRACT PROVISIONS

Although the specific terms of
the formal lease contract between
the MATV equipment installer
(leaser) and the complex owner
(leasee) depend on the specific ar-
rangements negotiated and
agreed on by the two principals,
the equipment leaser generally
should be certain that the con-
tract:
 Covers a long term (ten to
twenty years), with a renewal
provision
 Stipulates that all equipment
purchased and installed by the
leaser remains the leaser's sole
property during and after the con-
tract period, even if the complex is
sold
 Guarantees the leaser con-
tinued use of an unrestricted ac-
cessability to the space(s) in which
the system equipment is installed
 Stipulates that the monthly
subscription fee will be estab-
lished and changed only by the
leaser
 Stipulates that, within the limi-
tations of local, state and federal
laws, no competing TV and FM
signal distribution system will be
permitted to serve the complex
during the term of the contract.

The formal contract should be
prepared or, at least, reviewed by
the leaser's attorney prior to sign-
ing. In addition, the leaser should
obtain liability insurance which
covers the installation, operation
and storage of the MATV equip-
ment.

CATV: COMPETITOR OR
POTENTIAL CUSTOMER?

Regardless of whether or not a
CATV system is presently operat-
ing in or is being planned for the
MATV leaser's area of operation,
the present and/or future effect of
CATV on his operation must be
considered at the outset by the
MATV leaser.

CATV can be either a direct
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competitor to or a potential cus-
tomer of an MATV system leaser
and consequently should be con-
sidered from both viewpoints.

One of the principal reasons
that MATV leasers can compete
with CATV is that MATV is not
subject to the various municipal
and federal regulations which re-
quire CATV operators to build
into their systems various
capabilities and specifications
which are not essential for con-
ventional, high -quality reception
and distribution of TV and FM
signals. These nonessential re-
quirements increase the cost of
CATV systems. Consequently,
MATV leasers, who have more
flexibility in the planning of their
systems and in the selection of
their equipment than do CATV
operators, can purchase, install
and operate a signal distribution
system within a cost -profit struc-
ture which makes it possible for
them to offer comparable (or even
better) local, medium -distance,
and network TV reception at a
substantially lower cost to sub-
scribers than can most CATV
operators. In addition, an MATV
leaser, if necessary, can put the
complex owner in his corner by
giving him a percentage of the
subscription fee in exchange for
collecting it.

Despite the advantages of lower
systems costs and resultant lower
subscription fees, to successfully
compete with CATV, MATV leas-
ers must provide the best possible
picture quality and most, if not all,
of the regular over -the -air chan-
nels which CATV provides (or will
provide when it is introduced into
the area).

On the other hand, as implied
previously, CATV could end up
purchasing an existing MATV
system at a price which provides
the MATV leaser with a generous
return on his investment. If the
equipment and operating charac-
teristics of the existing MATV
system are compatible with the
requirements of the CATV sys-
tem, the CATV operator might
find it more economical to pur-
chase and use the existing MATV
distribution system than to install
a new one.

John Galko, MATV Sales Man-
ager, Delta Benco Cascade Inc.,
who has an intimate knowledge of
MATV leasing, recently told me

Fig. 5-Pete Wunsch, an employee of Mike's
Antenna Service, is shown cutting a trench for
the underground cable. Note multi -tap pedestal
behind Wunsch.

Fig. 6-To get the antennas above the surround-
ing trees and terrain. Gast had to install them on
the relative high tower shown here. Each an-
tenna feeds a single -channel amplifier. The an-
tenna site is in a remote, out-of-the-way location
near the back of the mobile home park.

TABLE 1
FINANCIAL

PROJECTIONS
Mobile Home Park Leased

MATV System
Installed & Operated By
Mike's Antenna Service

Mobile homes (projected)

Average hook-up percentage

Average number of customers

Monthly fee

Average monthly gross income

300

x 60%

180

x $4.00

$720

x 12 months

Average annual gross income $8,640

Term of contract x 15 years

Total gross income over
contract term $129,600

Initial system cost (install
& equip.) - $15,000

Gross return on original
capital investment 864%

about one MATV leaser whose
principal goal is to build up what
the leaser calls an "MATV land
bank." According to Galko, this
leaser presently has about 1400
MATV subscribers within a few
franchised CATV operating areas.
He was able to attract this rela-
tively large number of subscribers
by charging only $2.00 per month.
When the CATV operators in his
area are ready and offer the right
price, he will sell them his MATV
distribution systems, the
amplifiers and passive network of
which he purposely designed to be
compatible with CATV. It is on
these sales of his systems to CATV
operators, and not the lease in-
come, that he intends to make his
investment pay off.

CONCLUSION

MATV leasing can be profitable
1) if you have or can get the fi-
nances needed to start and sustain
the operation throughout the cr t-
ical two -to -three-year start-up
phase, during which most sub-
scriber income should be used to
pay off your initial capital invest-
ment; 2) if you design and install a
system whose initial and long-
term costs make it possible to re-
cover your investment and realize
a reasonable investment return
from a subscriber fee which is
competitive with that charged by
CATV, and, yet, is a system which
provides the consistently high -
quality, multi -channel, trouble -
free reception required to attract
and retain a high average number
of subscribers; and 3) if you choose
a multi -dwelling complex with a
size and location and with a man-
agement whose attitude and
policies help assure the number of
subscribers needed to make the
operation profitable.

Although the preceding number
of "ifs" might seem formidable,
they merely represent the type
and amount of consideration and
planning which should be under-
taken in any new business ven-
ture.

If you are interested in a sup-
plemental, long-term source of in-
come that can help stabilize the
seasonal nature of your present
electronic servicing business,
choose and evaluate the potential
of one or two new or existing com-
plexes in your area, then present

continued on page 55
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General Electric

TV 1976 By Joseph Zauhar

Two general production changes have
been made in GE's new color TV line.
The Insta -View and Insta -Color circuitry
have been eliminated for energy
conservation and the B+ boost
potential has been removed from all
printed circuit boards of all chassis

Fig. 1-Rear view of General Electric's 10 -inch (diagonal) YC modular
color TV chassis.

 General Electric's 1976 Color TV line consists of
three basic chassis types. The MB -2 and MC -2 chassis
are employed in the large screen 25 -inch (measured
diagonally) color TV consoles. The YA and YC chas-
sis shown in Fig. 1, are used in the 13-, 17-, and
19 -inch (measured diagonally) color TV receivers.
The 10HE chassis is retained in the new line and is
used with small screen color TV portables.

YA COLOR TV CHASSIS

The General Electric YA chassis is a carry-over
from last year's color TV line. The modular chassis is
100 percent solid state (excluding the picture tube)
and is built around a swing -away chassis concept,
which allows access to all of the modular sub-
assemblies.

There are seven modules employed in the YA chas-
sis receivers, and contain most of the electrical com-
ponents in the receiver.

Four of the modules are mounted on a hinged mod-
ule pack which can be swung out to permit trouble-
shooting of the modules with the power applied to the
chassis. The modules can be removed separately with
the aid of plastic pull -tabs, as shown in Fig. 2. The

Illustrations and photos supplied through the courtesy
of General Electric.

Fig. 2-A plastic pull -tab aids the removal of the modules from the module
pack.

complete module pack is removable from its hinge to
permit access to other areas of the chassis. Each of the
modules on the module pack feature a plastic pull for
easier removal of the module from the pack.

All five of the integrated circuits used in this chas-
sis plug into sockets for easy troubleshooting.

The Quadline picture tubes used with this chassis
have slotted shadow masks and striped phosphor
faceplates. Some models also feature a composite
black matrix faceplate which combines the advan-
tages of both positive and negative guard band ma-
trix systems. This matrix system is designated MX -2.

The Quadripole Spectra -Line convergence system
used in conjunction with the Quadline picture tubes,
has only eight adjustments; four static and four
dynamic. The static adjustments are on an assembly
which also contains the purity magnet, and the
dynamic adjustments are located on the convergence
module.

Custom Picture Control

The Custom Picture control permits balanced ad-
justment of picture contrast, brightness, and color.
Once the controls have been adjusted for the desired
ratio of contrast, brightness, and color, the ratio will
remain the same with subsequent adjustments of the
control. This feature is made possible because the
control is coupled into the contrast, brightness, and
color circuits.

One Touch Color System

The improved One Touch Color System incorpo-
rates Tint Lock, AFC, and "AUTO" Present controls.
The Tint Lock circuit has the effect of widening the
color demodulation angle by cross -coupling the B -Y
and G -Y signals at the output of the chroma demod-
ulator IC. The brightness, and tint controls which are
less accessible to the user than the manual color,
brightness, and tint controls. The advantage of these
preset controls is that an experienced user can adjust
them for the best compromise of color reception for all
the stations in an area.

19YC COLOR TV CHASSIS

General Electric's 19YC chassis is a continuation
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Fig. 3-Block diagram of General Electric's YC color TV chassis.

of the modular, solid-state YA line of color TV receiv-
ers introduced in 1974. Only minor circuit modifica-
tions have been incorporated in the YC chassis to
accommodate the larger screen size. The modules
employed in the Y -Series chassis are interchange-
able and the adjustment procedures remain essen-
tially the same.

Special features such as Quadline picture tubes,
Custom Picture Control Improved One Touch Color
system, Automatic Frequency Control (AFC), Au-
tomatic Color Control (ACC), DC restoration, and a
Sharpness Control are standard features for the 13-,
17-, and 19 -inch (measured diagonally) color TV sets.

The YC chassis layout Fig. 2 is very similar to the
YA chassis. Seven modules (shown in block diagram
Fig. 3) contain the bulk of the receivers circuitry.

The Vertical, Horizontal Oscillator, IF/Audio, and
Chroma/Video modules plug into a hinged, moveable
interconnect board. The module pack (four modules
and interconnect board) can be swung out or com-
pletely removed to provide access both to the modules
and to the interior of the receiver. The receiver re-
mains operable with the assembly swung out or even
dismounted from the chassis.

Other components not located on the modules are
very accessible. The speaker, customer controls,
tuner assembly, auto pre-set controls, high voltage
rectifier, and pincushion transformers are found in
convenient accessible areas of the main chassis.

The 4 -ampere AC line fuse and the 1% ampere B+
fuse plug into clips which are a part of the AC inter-
lock bracket. The complete assembly may be dis-
mounted by removing two screws.

Plugs and connectors are used extensively
throughout the 19YC chassis. All modules are pro-
vided with disconnect devices. The high voltage recti-
fier, audio output transistor, horizontal output trans-
istor, integrated circuits and fuses are mounted on
plug-in sockets.

Horizontal Output Circuit

There are only minor differences between the hori-
zontal output circuitry of the 19YC chassis as shown
in Fig. 4, and the 13- and 17 -inch YA chassis. The
19YC chassis employs a different deflection yoke and

T710
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Fig. 4-Schematic of the horizontal output circuit employed in the 19YC
color TV chassis.
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Fig. 5-Diagram of the B+ distribution system employed in the YC chassis
which provides voltages for the audio output, horizontal output and sweep
oscillator circuits. The remaining B+ voltages, except the boost voltage is
supplied by scan rectification.

horizontal output transformer to produce adequate
sweep and high voltage for its 19 -inch picture tube.
The high voltage potential of this chassis is 29.5 kv.

More pincushion correction circuitry has been
added to the 19YC chassis. A pincushion transformer
T817, has been placed in series with the vertical
deflection coils to correct the horizontal bending that
might be present at the top and the bottom of the
raster. The top and bottom pincushion correction ad-
justment are the same as the MA/MB/MC chassis.

Low Voltage Distribution System

The block diagram of the B+ distribution system
employed in the YC chassis is shown in Fig. 5. A
conventional 60 Hz power supply provides the B+
voltage for the audio output, horizontal output and
sweep oscillator, the remaining B+ supplies, with
the exception of boost voltage, are supplied by scan
rectification.

The scan rectification is dependent on the horizon-
tal sweep for its operation. The 60 Hz low -voltage
power supply, horizontal oscillator, buffer, and hori-
zontal output stages must operate properly before
any output voltages can be obtained from the scan
rectified sources. There are two 22 -volt sources. One
is derived directly from the 60 Hz rectifiers and the
other from a scan rectified source. 10') 7erbo brrb a1yi1

.saildrm'
M -SERIES CHASSIS

The M -Series modular, solid-state chassis have one
major design change. The high -voltage transformer
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Fig. 6-DC coupling is used from the video detector to the cathode of the
picture tube in General Electric's XB chassis.

Fig. 7-Schematic of the vertical sawtooth generator circuit employed in
the XB chassis.

and high voltage multiplier used in the MC -2 chassis
is now a voltage tripler arrangement instead of the
quadrupler which was employed in last year's MC
chassis. This new high voltage transformer employed
in the MC -2 chassis develops 10 kv which is tripled to
produce 30 kv of picture tube second anode voltage.
The MC chassis high voltage transformer developed
7.5 kv which was quadrupled to 30 kv. The trans-
former cannot be interchanged between the chassis.

You may already be familiar with the serviceabil-
ity features found in the "M" series chassis:
 Individual plug-in modules.
 Sectionalized main chassis construction allowing
the functional assemblies to be removed and ser-
viced.
 Quick -disconnect plug-in interconnecting harness
wiring.
 All test points, main chassis components and ad-
justment controls are readily accessible.

Simplified construction to allow for relatively easy
disassembly and reassembly in the field when replac-
ing controls, sweep transformers, high voltage recti-
fiers and other components mounted on the subas-
semblies.

B -W XB TV CHASSIS

General Electric's b -w line of TV receivers will

employ one basic chassis type. The 19 -inch (mea-
sured diagonally) TV receivers will employ the famil-
iar XA chassis introduced last year. The 12- and
15 -inch receivers will use the XB chassis, which is a
modified version of the XA chassis.

The basic layout of the XA and XB chassis are very
similar. Their printed circuit board layouts are prac-
tically identical. The solid state devices and approx-
imately 90 percent of all components are identical.

Several areas of the circuitry differ in the XB chas-
sis from the XA chassis.

The picture tube filament voltage is now tapped
from a winding on the horizontal output transformer,
eliminating the need for a step-down filament trans-
former in the low -voltage power supply.

The noise canceler stage transistors Q161 and
Q162, has been removed from the XB chassis. The
sync clipper stage in both the XA and XB chassis is
relatively immune to noise conditions by vitue of its
dual time constant input circuit, making active noise
cancellation an unnecessary feature for small screen
B -W receivers.

In the XB chassis, the DC controlling voltage for
the IF AGC stages are not adjustable. An optimum
fixed -voltage is supplied by the voltage -dividing re-
sistors rather than a potentiometer.

Possibly, the most major change which took place
in the XB chassis is the introduction of directly
coupled video amplification, Fig. 6. DC coupling is
used from the video detector to the cathode of the
picture tube. This feature provides a brighter,
sharper picture containing the video DC level. The
brightness control, R129, now varies the bias of the
picture tube grid, rather than the cathode and has a
potential of +20 to +30 volts DC. Horizontal blank-
ing is introduced into the control grid through cou-
pling capacitor C137.

If a problem would occur in the video amplifier,
detector or IF stages of the SB chassis, the video
output transistor, Q103, may cease to conduct. Under
this condition, no voltage will be dropped across its
collector load resistor, R124, and the DC voltage on
the picture tube cathode will rise to approximately
120 volts DC, biasing the tube out of connection. Any
failures in the DC coupled video stages can cause a no
raster symptom. This differs from the AC coupled
circuitry employed in the XA chassis where any fail-
ure in the circuitry would result in a no video
symptom.

A diode is employed as the vertical sawtooth
generator in the XB chassis, Fig. 7. Operation of the
circuit remains practically the same as the XA chas-
sis, which uses a transistor in this stage. Capacitor
C206 charges from the 22 volts DC source. A negative
triggering pulse from the vertical oscillator biases
Y207 into conduction at the proper time allowing
capacitor C206 to discharge and produce the 3 volt
p -p vertical sawtooth. This circuit change also is
scheduled to be incorporated into the XA chassis.

The high voltage rectifier in the XB chassis is en-
capsulated with the horizontal output transformer,
except in a few early production receivers. This sin-
gle, sealed -unit design will eliminate any problems of
arcing rectifiers or becoming loose in its socket be-
cause of rough handling.
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COLOR TV MODULE GUIDE

Module

RCA Color TV Modules

RCA Color TV Chassis
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CRMO0IA Memory 131789
CRM002A Memory 135081
MAA001A Sound 130753
MABOO2A Power Supply 132581
MABO03A111 Power Supply 133563
MAB0038 Power Supply 133563
MAC001A Chroma I 139546
MAC002A(2) Chroma I 134007
MAC002B Chroma I 138697
MAD001A(3) Kine Drive(3) 132579
MADOOIH Kine Drive(3) 139685
MADOO1J Kine Drive(3) 139685
MAE001A141 Chroma II 132580
MAE001B Chroma II 136691
MAG001A151 Vertical Osc. 132585
MAG001 B Vertical Osc. 135871
MAG004A Vertical Osc. 139340
MAHOO1A Horizontal Osc. 132582
MAHOO4A(6) Horizontal Osc. 137604
MAH004B Horizontal Osc. 139042
MAHOO7A Horizontal Osc. 140068
MAH008A Horizontal Osc. 139857
MAHOO9A Horizontal Osc. 140502
MAJ002A Voltage Control 134400
MAJ003A Voltage Control 137062
MAK001A(7) Pix IF/AFT

_
132586

MAK001B Pix IF/AFT 137186
MAK002A Pix IF/AFT 140069
MAL001A(8) Video Sync. 132584
MAL0018 Video Sync. 137187
MAN002A Audio Output 133455
MAN003A Adaptor 135054
MAN004A Audio Output 140066
MAP001A Motor Control 134397
MAS001A(9) Demod. Non.Accutint 133620
MAS002A(10) Demod. Accutint 133144
MAS003A Demodulator 135332
MAS004A Demodulator 136590
MAY001A Preamplifier 137356
MAY002A(11) Preamplifier 137357
MAY003A Preamplifier 137358
MAY004A Preamplifier 137417
MAY005A Preamplifier 137358
MAY006A(12) Preamplifier 139152
MAY007A Preamplifier 139153
MAYOO8A PreIifier 139031
MAZOO1B Memory 137366
PM200A Sound 140067

111 MAB003A use MAB003B Stk. No. 133563
21 MAC002A use MA0002B Sri No 138697
31 MAD001A use MAD001H/J Sri No. 139685

1 J: ;e, . . ,

JLif1J -

(41 MAE001A use MAE0018 Stk. No. 1'+6691
15) MAG001A use MAG00 B Stk. No. 135871
(61 MAHOO4A use MAH004B Stk. No. 139042

(7) MAK001A use MAK001B Stk. No. 137186
(81 MAL001A use MAL001B 51k. No. 137187
191 MAS001 A use MAS003A Stk. No. 135332

(101 MAS002A use MAS004A Stk. No. 136590
(11) MAv002A use MAv004A Stk. No. 137417
112) MAv006A use MAY007A Stk. No. 139153

26 / ELECTRONIC TECHNICIAN/DEALER, NOVEMBER 1975



Stock
Number

RCA Color

z

Y

U
U

TV Modules

RCA Color TV Chassis

Module
Designation Function

U
~U

X

F
V

D

m=

Q

XX

X%
u W
Ú X

X

U
U

X
m

Ñ
U

V

4
i
V

U

W

1
U

U

z

b
6

Q.:V S

=Xsii
F

X X
J

P
U

Ú X

b
U

Ú

Q

U
~V

Q H
Q

Q
CQ1
=Q
e. J

11
V Qf
U Q

U
U

i
YOO1`
U
~V

J

X.
W

V
[a

V
~U

c

o,

z
mM1

V

~U

ñ
V

~U
U

~U
U

~U

CRM001A Memory 131789

CRM002A Memory 135081

MAA001A Sound 130753

MABOO2A Power Supply 132581

MAB003A(1) Power Supply 133563

MAB003B Power Supply 133563
MAC001A Chroma I 139546

MAC002A121 Chroma I 134007
MAC0028 Chroma I 138697

MAD001A(3) Kirie Drive(3) 132579
MADOOIH Kine Drive(3) 139685

MADOO1J Kirie Drive(3) 139685
MAE001A(4) Chroma II 132580
MAE001B Chrome II 136691 ' i
MAG001A(5) Vertical Osc. 132585

t MAG0OIB Vertical Osc. 135871

MAGOO4A Vertical Osc. 139340

MAH001A Horizontal Osc. 132582 e

MAH0O4A16) Horizontal Osc. 137604
MAH004B Horizontal Osc. 139042
MAHOO7A Horizontal Osc. 140068
MAHOOBA Horizontal Osc. 139657
MAH0O9A Horizontal Ose. 140502
MAJ002A Voltage Control 134400
MAJ003A Voltage Control 137062
MAK001A17) Pix IF/AFT 132586
MAK0018 Pix IF/AFT 137186
MAK002A Pix IF/AFT 140069
MAL001A18) Video Sync. 132584
MAL001B Video Sync. 137187
MAN002A Audio Output 133455  -
MAN003A Adaptor 135054
MAN004A Audio Output 140066 -
MAPO01A Motor Control 134397
MAS001A19) Demod. Non.Accutint 133620
MAS002A(101 Demod. Accutint 133144
MAS003A Demodulator 135332
MAS004A Demodulator 136590
MAY001A Preamplifier 137356
MAY002A(11) Preamplifier 137357
MAV003A Preamplifier 137358
MAY004A Preamplifier 137417 .,,
MAY005A Preamplifier 137358
MAY006A(12) Preamplifier 139152
MAY007A Preamplifier 139153
MAY008A Preamplifier 139031

MAZ0018 Memory 137366
PM200A Sound 140067 e

11 MAB003A use MA8003B Stk. No. 133563 141 MAE001A use MAE001 B S k. No. 136691 171 MAKOO1A use MAK001 B S k No 137186 1101 MAS002A use MA5004A 51k No 136590
121 MAC002A use MAC002B Stk No. 138697 151 MA0001A use MAGOO1B Stk. No. 135871 181 MALOOIA use MAL001B Stk. No. 137187 1111 MAY002A use MAY004A Stk. No. 137417
13) MADOO1A use MAD001 H/J Stk. No. 139685 161 MAHOO4A use MAH004B Stk. No 139042 191 MASOO1A use MAS003A Stk. No. 135332 1121 MAYOO6A Isle YPVQQilislro, 138.153
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TECHNICAL DIGEST
tfle~111..The Money Generator

A BETTER
APPROACH

TO TV ANALYZING
The ATC-10 is different from other color bar pattern generators. It's like a
portable test lab with the versatility to p: 'orm the most commonly used
functions of an analyst and a substitute Amer. It's a time saver for both
in -home and on -the -bench servicing. That's why we've nicknamed it the
MONEY GENERATOR. Since it takes more than a few words to describe the
ATC-10's many unique features, we'd like to send you our big 4 page
illustrated brochure.

This brochure tens you about the ATC-10's unique patterns which include
RED RASTER, 3.58 MONITOR, GRAY QUAD, and HATCHDOTS. It also
describes some unusual test capabilities such as:  A full range of crystal
controlled RF, IF, and video injection signals  Receiver sensitivity and
dynamic range checks using the calibrated RF output control  Fast accu-
rate purity and 3.58 oscillator checks with no need to disable guns or short
test point(s)  Extra clear oscilloscope and vector patterns  In -Home re-
ceiver bandpass checks at 60 Hz, 1.78 MHz, and 3.56 MHz  Complete
convergence series using a single composite pattern  (all of these and many
more for only $299.95.)

Pat. Pend.

'the brochure is free, but, if ,Mail Request To:

you'd like still more informs- AMERICAN TECHNOLOGY CORP.

lion on the operation of the Dept. 1113, Canon City, CO 81212
ATC-10, you can obtain a copy'

Nameof the 2 volume (home -shop)
owner's manual. Just include
$1.00 for postage and handling. I Address

Act now and evaluate for your- I cnself the many ways the ATC-l0 y
can be a real MONEY GENER-
ATOR for you. Slate Zip

...for more details circle 154 on Reader Service Card
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NE Mal 911

You 1
can study 1

FM
two - way

radio
at

home
Thousands have increased their knowledge of FM
two-way radio through the MTI home -study courses.
Now, newly revised and better than ever!
Cut me in, send free information. (No salesman will
call)

Name
Address

Code

MT/
Formerly

MOTOROLA TRAINING INSTITUTE
College Hill Road, Summerdale, Pennsylvania 17093

...tor more details circle 121 on Reader Service Card
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MAGNAVOX
Star Remote Control-Tuner Subber Aids Troubleshooting

When troubleshooting a STAR equipped T995 chassis,
the trouble must first be isolated to a chassis problem or a
STAR problem. A tuner subber can easily determine where
the fault lies. A tuner subber is a commercially available
self contained tuner which can be used to substitute the
original tuner. The tuner subber connects to the IF input of
the TV chassis. If the television produces a good picture
with the tuner subber, the fault must be with the STAR. If
not, the fault lies in the TV chassis and the STAR system
need not be replaced unnecessarily.

To use a tuner subber, unplug the TV IF cable from the
STAR Tuning Assembly and plug the cable into the IF
receptacle provided in the tuner subber. Also, connect the
antenna to the tuner subber. When connected in this man-
ner, the STAR system should operate normally except for
channel selection. The tuner subber is also helpful when
performing the T995 Chroma Oscillator adjustment, which
requires detuning of a station.

Star TV Remote Control-Random Shut Off

If a STAR equipped instrument randomly turns itself off,
the cause could be a momentary interruption of AC power
to the STAR Tuning Assembly. The AC line cord, circuit
breaker, and AC wiring to the STAR Tuning Assembly are
likely items to check for intermittent power interruption.
Whenever the AC power is interrupted, the STAR DC
power supply drops, turning the set off.

Switching the Remote switch off, can help isolate the
source of the random shut off problem. If the set no longer
turns itself off, the problem is likely in the STAR Remote
Receiver. If the set continues to randomly turn off, the
problem is likely with the STAR Tuning Assembly or in-
termittent AC power interruption.

ZENITH
Color TV Chassis 17EC35, 17EC45, 19EC45 (Run No. 401 and higher only)
17FC35, 17FC45, 19FC45, 19FC45Z, 19FC46, 23FC45, 25FC45 (all). Color
TV Models E, F, S, and T.

Field experience has disclosed a reliability problem with
the 22-7233 capacitor that was not discovered in laboratory
or quality controls tests.

Typically, the failure occurs after many months of opera-
tion. The capacitor fails suddenly, causing a secondary
failure of one or more other components and immediately
disabling the receiver. Horizontal output transistor, tri-
pler, vertical module, picture tube (neck crack), or other
parts may be affected.

An intensive engineering investigation of this problem
has been carried out both in the laboratory and in field
service and has established that there is no safety problem
involved. However, the failure repair costs may be higher
than the customer should be expected to pay.

Failures, occurring within warranty are, of course, cov-
ered by the warranty. Failures occurring due to this prob-
lem after warranty will be covered by the Zenith Policy
Adjustment Program until further notice. Policy Adjust-
ment claims for this problem only are to be made on War-
ranty Claim Form number 3744C.

To minimize continuing failures of this part and the
attendant consumer dissatisfaction, the following .proce-
dure is to be instituted by distributor -approved Zenith Ser-
vice Centers. This applies to any of the above chassis when
serviced for any reason, in -home or in -shop, and also to any
stock merchandise still in distributor or dealer inventory.
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NEW FROM JERROLD!

eveI!!

INSTANT GO, NO-GO
TV SIGNAL INDICATOR

Levelite is not just a new product, it's a completely new type
of test instrument ... so different it has been granted a U.S.
patent. About the size of a pocket calculator, it makes
instant go, no-go tests for TV signals at antennas, preampli-
fiers, downlead, splitters and MATV outlets.

Just plug Levelite into an outlet, press the button and watch
the green light. If the green light glows, you have TV sig-
nals. If not, there is insufficient signal.

Levelite is invaluable for troubleshooting TV and MATV
signals. A handy range switch enables you to set the
threshold signal level to -6 dBmV for weak signals or
+6 dBmV for strong signals. The kit comes complete with
adaptors for most types of 75 -ohm and 300 ohm connec-

- tors, plus a padded holster -type
carrying case that clips to any
belt. Powered by 9 -volt transistor
battery (not supplied). One hand
operation.

Ask your Jerrold distributor for a
demonstration of the remarkable
new Levelite.

JERROLD
a GENERAL INSTRUMENT company

PATENTED

EVERY TV-MATV
TECHNICIAN
NEEDS ONE!

Distributor Sales Division

CHECKING
ANTENNA
SIGNALS

CHECKING
$PLITTERS

CHECKING
TAP -OFFS

HEADQUARTERS & EASTERN OFFICE 200 Witmer Rd., Horsham, Penna. 19044, (215) 674-4800
SOUTHERN OFFICE 1 Perimeter Place, Suite 101, Atlanta, Georgia 30339, (404) 432-3102
WESTERN OFFICE 1255 Veterans Blvd., Redwood City, Calif. 94063, (415) 365-5050
MIDWESTERN OFFICE 1334 Atlantic Street, North Kansas City, Mo. 64116, (816) 474-0450

...tor more details circle 120 on Reader Service Card
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FROM FORD: THE BIGGEST
PARCEL VAN EVER BUILT

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

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

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

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

2,400 lbs. more
weight rating than older
Fords. GVW's now go to
10,725 lbs.

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

Wide doors
ano forward axle location
make it easy to step into
the roomy cab interior.

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

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

FORD MEANS DURABILITY
93 out of 100 of all Ford trucks built
in the last 12 years are still on the
job (R.L. Polk & Co. figures).

FORD
ECONOLINE

VANS
FORD DIVISION

..for more details circle 115 on Reader Service Card
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Inspect the
four -lead capac-
itor below the
heat shield and re-
place it if it is
part number 22-
7233 of any suffix
version. (See
Photograph). Use
only kit 800-854
(with new ca-
pacitor 22-7465)
for replacement
or alternate kit
800-860 with ca-
pacitor 22-7504,
which will also
be supplied lat-
er this year.
Always follow
servicing guidelines and safety checks given in service
manuals.

The replacement capacitor will be supplied through
Zenith distributors. A labor claim of $4.50 for preventive
maintenance will be paid through the Zenith distributor on
Warranty Claim Form Number 3744C.

All labor claims associated with this capacitor problem
are to be made on Warranty Claim Form Number 3744C
and submitted to the Zenith distributor.

A special code number must be written in the box la-
belled, "On Special Distributor Instructions" as follows:

Situation:
Routine in -warranty service:
Also replace 22-7233 as Preventive

C
REMOVE SCREW TO

eRELEASE HEAT
SHIELD. TILT DOWN-
WARD TO OBSERVE

{{{((!{{{

4 -LEAD CAPACITOR
RT NUMBER

423'
C

IF PART NUMBER
-º" IS 22-7233 (ANY

' SUFFIX), REPLACE
"4"3"-.' WITH KIT 800-854

OR 800-860.

,J)

Code Number
18

Maintenance and add $4.50 to
profile rate

In warranty
Capacitor Failure
Repair labor at profile rate

Out of Warranty
Preventive Maintenance
Special labor charge of $4.50

Out of Warranty
Capacitor failure, Policy Adjustment
Repair labor at profile rate

19

20

21

Credit will be given for all parts replaced under this
program. Parts are to be returned to the Zenith distributor
accompany labor claims and with a Defective Warranty
Parts Tag attached (old form 901-82 or new form 3618).
Parts Tag must show:

Warranty Claim number
Date failed or replaced
TV model and serial numbers
TV date code
The letters " PM " written in the upper left corner for

22-7233 capacitor replaced for preventive maintenance
only (not failure).

MOVING?

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

More for your money - $199.00* - than any other
Color Bar/Pattern Generator
Superpulse - Provides a big, fat square pulse
for easy CRO tracing in the set, and a white
window pattern for quick checks of gray -scale
tracking, smearing, and ringing right on the
TV screen.

The RCA WR-515A
offers time and money-
saving returns in fast
diagnosis and adjust-
ment in both home TV or
commercial/ industrial
broadcast installations,
including VTR's and
video monitors. More
details at any of the more
than 1,000 RCA Distributors
worldwide. Or contact:
RCA Distributor and Special
Products Division, Bldg.
206-2, Cherry Hill Offices,
Camden, N.J. 08101
(Phone 609 779-5715).
Specialists demand the best tools of their trade.

ftc,'

"Cl'
WR-515A

CHROME

'Suggested Price

Electronic
Instruments

Bar Marker - Identifies
color bars, 3, 6, 9 -a "must"
on overscanned sets.

IF Output - at 45.75 MHz for
troubleshooting in mixer
and IF stages. Excellent for
servicing "modular" solid-
state sets.

St1PER-
PULSE COI.OR BLANKI LINES DOTS 10 VERT-3 tl,HCAZ3

MASTER
CHRO-BAR
GENERATOR

11111111111111~®11111111/11111
SUF'FRPJLSE

svrtic

MARKER

11.

Video Output = 2 volts,
max. "+" and "-" at 75 ohms
for commercial/industrial
closed-circuit TV.

75- and 300 -Ohms Output -
at both RF and IF. Snap -on
BNC heads for fast
impedance changes. RF
works into MATV, CATV
systems.

100% Digital ICs - Computer -type counters need no
adjustments - ever! Patterns stay locked -in.

...for more details circle 128 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

THIS for 9,
NEW Jack Darr's Service Clinic No. 3 only R252 -Page MIALEMBER.

SHIP

May we send you this helpful new
book as described on the facing

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

This is a quality hardbound volume,
especially designed to help you in-
crease your know-how, earning power,
and enjoyment of electronics.

This handsome, hardbound book
is 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 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 "JACK
DARR'S SERVICE CLINIC No. 3" ...
publisher's list price $7.95. . for
only 490 with your Trial Membership.
2. Guaranteed Savings: The Club
guarantees to save you 15% to 75%
on all books offered. All books are of-
fered at low Member prices (plus a
small shipping charge).
3. Continuing Bonus: If you continue
after this trial Membership, you will
earn a Dividend Certificate for every
book you purchase. Three Certificates,
plus payment of the nominal sum of
$1.99, will entitle you to a valuable
Book Dividend which you may choose
from a special list provided members.
4. Wide Selection: Members are an-
nually offered over 50 authoritative,
new books on all phases of electronics.

5. Bonus Books: If you continue in
the Club after fulfilling your Trial
Membership, you will receive a Bonus
Dividend Certificate with each addi-
tional Club Selection you purchase.
For the small charge of only $1.99,
plus three (3) Certificates, you may
select a book of your choice from a
special list of quality books periodical-
ly sent to Members.
6. Prevents You from Missing New
Books: The Club's FREE News gives
you advance notice of important new
books . books vital to your con-
tinued advancement.

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

How the Club Works
Forthcoming selections are described

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

Limited Time Offer!
Here, then, is an interesting oppor-

tunity to enroll on a trial basis ... to
prove to yourself, in a short time, the
advantages of belonging to Electron-
ics Book Club. We urge you, if this
unique offer is appealing, to act
promptly, for we've reserved only a
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 "JACK DARR'S
SERVICE CLINIC No. 3" for 10 -day
inspection.
SEND NO MONEY! If you are not
delighted, return it within 10 days
and your Trial Membership will be
cancelled without cost or obligation.
Electronics Book Club, Blue Ridge
Summit, Pa. 17214.

Typical Savings Offered Club
Members on Recent Selections

Master Handbk. of 1001 Pract. Elec. Cir.
List Price $12.95; Club Price $7.95

Central Heating/Air Cond. Repair Guide
List Price $9.95; Club Price $5.95

Aviation Electronics Handbook
List Price $11.95; Club Price $7.95

Small -Screen TY Servicing Manual
List Price $9.95; Club Price $5.95

Step -by -Step Guide: Carburetor Tuneup
and Overhaul

List Price $7.95; Club Price $3.95
Electronic Music Circuit Guidebook

List Price $9.95; Club Price $5.95
Pract. CB Radio Troubleshooting & Repair

List Price $8.95; Club Price $5.95
2nd Class FCC Encyclopedia

List Price $10.95; Club Price $7.95
Color TY Case Histories Illustrated

List Price $8.95; Club Price $5.95
The Complete Auto Electric Handbook

List Price $8.95; Club Price $5.95
Computer Programming Handbook

List Price $12.95; Club Price $8.95
Transistor Theory for Tech. & Engineers

List Price $8.95; Club Price $5.95
Adv. Applications for Pocket Calculators

List Price $8.95; Club Price $5.95
Integrated Circuits Guidebook

List Price $8.95; Club Price $5.95
Auto Electronics Simplified

List Price $8.95; Club Price $5.95
The Complete FM 2 -Way Radio Handbook

List Price $9.95; Club Price $6.95
RCA Color TV Service Manual -Vol. 3 & 4

List Price $17.90; Club Price $8.95
Introduction to Medical Electronics

List Price $9.95; Club Price $6.95
Basic Digital Electronics

List Price $7.95; Club Price $4.95
Auto Stereo Service & Installation

List Price $8.95; Club Price $5.95
Effec. Troubleshooting with EVM & Scope

List Price $8.95; Club Price $5.95
Modern Communications Switching Sys.

List Price $17.95; Club Price $13.95
Pract. Circuit Design for the Experimenter

List Price $8.95; Club Price $4.95
Installing TV & FM Antennas

List Price $7.95; Club Price $3.95
Sears Color TV Service Manual

List Price $8.95; Club Price $5.95

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



. 252 pages
. Over 121 illustrations

. Handsome, hardbound volume

Partial List of Contents

Color Problems
Color Oscillator: It's Easy to Know-
Categorizing the Trouble-Diode Grid
Leakage-Smeary Color-Convergence
Controls-Comb Color Troubles Out of
Your Hair!-AFPC Troubles-Reader
Questions.

Sweep & Deflection Problems
Heeding the Clues-Same Trouble, Dif-
ferent Causes!-Vertical Output Cir-
cuits-Vertical Output Transformer-
Yoke-White Vertical Line-Vertical
Controls - Complementary Vertical
Sweep Circuits-Reader Questions.

Component Peculiarities
Checking the Chip-A Dropping Diode
-What Is It?-ICs. TV and You-Re-
placement Parts-Solid State "Tubes"
-Getting to Know Varactor Diodes-
Replacing Hard -to -Find Transistors-
Reader Questions.

CRT Troubles: Flyback, Focus,
Voltages, Etc.

Heater -to -Cathode Shorts-Focusing-
Flyback Transformers-Reader Ques-
tions.

Tuners, Noise, and AGC Problems
Mixer Noise-TV Boosters-Interference
-Reader Questions.

Diagnosing Trouble & Shaking
Down Intermittents

Asking the Right Questions-The Trou-
ble Tree-Case History-Recognising
lntermittents-Reader Questions.

TV Sets and CATV
Cable Systems-The Videotape Ma-
chine-Reader Questions.

Test Equipment
Capacitances - Cable Reaks - Home-
brew AC Ammeter Wattmeter-Home-
brew Scope "Prescaler"-The VOM
Around the Car-Reader Questions.

The Open Forum
Voltage Problems-Horizontal and Ver-
tical Problems-AFC Problems-Sync
Problems-Non-TV Equipment.

Jack Darr's
Service Clinic
No. 3

By Jack Darr

Jack Darr's direct, right -to -the -point service
wisdom amounts to an advanced course in elec-
tronics servicing!

Here are straightforward solutions to
over 200 individual servicing problems

from the wizard of electronics repair, Jack
Darr, who has become something of a
"landmark" in servicing: a repairman's
repairman. Jack has been turning tough
dogs into pussycats for as long as TV sets
have been acting up. Now, this single,
practical volume presents the very best of
Darr: his penetrating way of seeing the
source of the trouble while most of us are
wondering over the symptoms, his plain -
talk wisdom and down-to-earth humor,
and his timeless but simple philosophy
(think, think, think!).

The best of Darr's two series, The Ser-
vice Clinic and In the Shop, have been
combined with service questions asked by
practicing repairmen, and arranged into a
logical sequence according to symptom
category, which should make finding a so-
lution to a dead-end problem no more diffi-
cult than looking up a word in the diction-
ary.

It's not all TV, either. A Chapter on test
equipment contains a variety of extremely
practical advice on how to get more from
your equipment than the manufacturer in-
tended, tells how to make a simple watt-
meter using your VOM, plus a number of
special tricks the author has picked up
during his many years as an experienced

troubleshooter. This Chapter winds up
with an open forum of questions from ser-
vicemen who can't psyche out certain trou-
bles they're having with their test equip-
ment-the VOM, electronic voltmeter, and
the scope, to name but a few. Darr an-
swers them all, incorporating detailed
schematics where necessary to stress a
point or to show key trouble areas in a
specific piece of gear.

While the thrust of the book is color TV
and the perplexing problems associated
with servicing the more popular brands,
nothing in the home -entertainment field is
overlooked. The final Chapter covers tape
players, stereo systems, intercoms, car ra-
dios, and a host of other items that go on
the blink from time to time. Each of the
book's nine Chapters winds up with a
question -and -answer session relating to
material presented within that Chapter.
The questions are letters from servicemen
who got stumped at some point during
their trouble analysis. The answers to
these questions serve a twofold purpose:
They comprise a valuable, well organized
file of true case histories that are bound
to prove extremely helpful to any prac-
ticing repairman or technician who runs
into a blind alley on a repair job; and
they point the way to success in solving
unusual problems that recur in specific
color TV models.
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Over 120 schematics and complete illustrations make each of the hundreds of
entries in "Jack Darr's Service Clinic No. 3" of practical, immediate benefit.
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FM Receiver Alignment
A review of traditional and not -so -

traditional techniques

By Joseph J. Carr, ET/D Vehicular Electronics Editor

 There are at least four different
methods commonly used for
alignment of an FM receiver (five
if you consider "by ear" a valid
method). Each is described in the
following paragraphs.

INPUT SIGNAL CONNECTIONS

If your signal generator is
equipped with a suitable RF out-
put (88-108MHz), you can connect
the generator output to the an-
tenna input terminals of the re-
ceiver through a suitable pad or
dummy antenna, as specified by
the manufacturer.

If your generator has only a
10.7 -MHz IF output, you can use
any of at least three different
points for injection of the test sig-
nal: the base of the mixer transis-
tor, the RF-IF connection link
(usually a piece of coaxial cable),
or through a "gimmick" placed in-
side the first IF transformer. For
the first two types of connections,
connect the generator output to
the appropriate injection point
through a small -value capacitor or
any RC -networks which the re-
ceiver manufacturer specifies. For
the "gimmick" types of connec-
tion, connect the signal generator
"hot" wire to a one inch (or less)
piece of insulated wire and drop
this inside the first IF transformer
primary slug. (Use of the "gim-
mick" technique is limited to those
receivers which use "hex tool" ad-
justment slugs. Those which use
"slot" type slugs are more difficult
to couple into.)

OUTPUT INDICATOR CONNECTIONS

As stated previously, there are
four basic methods of alignment,
and some of them require their
own special hook-up techniques.
In general, though, several pieces
of advice can be offered which are
reasonably universal.

In most cases, you need to know
when two things occur: 1) correct

adjustment of the RF/IF tank cir-
cuits, and 2) correct adjustment of
the demodulator transformer sec-
ondary tank circuit.

If nonswept alignment tech-
niques are used, the first of these
can be determined by connecting a
DC voltmeter to some point which
has a DC level proportional to the
signal strength. In limiter -
equipped sets, this would be the
limiter emitter resistor or, alter-
natively, the emitter -base voltage
drop. In receivers which use ratio
detector circuits, a good point is
the minus (-) side of the AM sup-
pression/diode-bias electrolytic
capacitor in the detector circuit. In
other cases, it is possible to
monitor the signal voltage at
either the input to the limiter or
the detector by use of a DC VTVM
equipped with an RF demodulator
probe.

If a sweep generator or a true
FM generator is used for align-
ment, the RF/IF adjustments can
be monitored on an oscilloscope.
The receiver's audio output is
applied to the input of the vertical
channel of the scope, and the hori-
zontal channel is synchronized to
the sweep rate of the generator.

Regardless of which alignment
technique is used, adjustment of
the secondary winding of the de-
modulator transformer is best
monitored at the AFC error signal
line. The voltage on this line will
be zero when the transformer sec-
ondary is correctly turned and will
deflect either positive or negative
if the transformer is mistuned.
Either an oscilloscope or a zero -
center voltmeter can be used as
the output indicator at this point.

Many late -model receivers have
output jacks which allow you to
check alignment without remov-
ing the cover of the receiver. The
"recorder" or "rec" outputs are two
such jacks. This is especially easy
if the generator has a VHF RF

Fig. 1-Two types of generator calibration oscil-
lators: A) A 100-KHz crystal -controlled marker
oscillator in which the active component is a type
SN7400 TTL digital IC, also known as a "quad
two -input NAND gate." B) A two -frequency,
crystal -controlled oscillator. The crystal fre-
quencies are 9 and 10.7 -MHz, and the transistor
can be any medium -gain, germanium RF oscil-
lator type usuable at FM IF and RF frequencies. A
similar silicone transistor also can be used, but
might require design bias
work.

output, which can be fed directly
to the antenna inputs.

NONSWEPT TECHNIQUES

Virtually any signal generator
which produces the correct output
frequency can be used for
nonswept FM alignment if the
short-term frequency stability is
good enough to allow you to get
through the job without the fre-
quency changing too much. Even
generator dial accuracy is not a
factor if some form of market
generator or other frequency cali-
brator is available to tune the
generator to the correct frequency.
These can be either 10.7 -MHz or
100-KHz crystal -controlled oscil-
lators or some similar crystal -
controlled signal source. Exam-
ples of simple frequency calib-
rators are shown in Fig.'s lA and
1B. In the circuit of Fig. 1B, an
extra crystal at 9.0 -MHz is pro-
vided, in addition to the 10.7 -MHz
output needed for calibrating the
generator to the IF signal. The
9 -MHz crystal output can be used
to calibrate or check the receiver
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Fig. 2-Equipment setup for standard sweep
alignment of an FM receiver.

Fig. 3-Standard-sweep response curve of the
RF/IF passband of a typical FM receiver. (Cour-
tesy of Sound Technology, Inc.)

Fig. 4-The standard -sweep discriminator "S"
curve, shown here, reveals the frequency re-
sponse characteristic of an FM detector.

dial because it produces usable
harmonics at 90 -MHz, 99 -MHz,
and 108 -MHz, which are reasona-
bly decent "cal", points for the 88-
108 -MHz FM broadcast band.

Connect a high -impedance, DC
zero -center voltmeter to the AFC
line and turn on the 10.7 -MHz
crystal output. Connect the coaxi-
al cable from the signal source to
one of the IF signal inputs points
discussed earlier. Turn up the sig-
nal amplitude, if possible, until
the receiver "quiets". Adjust the
slug which tunes the detector
transformer secondary until zero
voltage is indicated across the
AFC line.
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Fig. 5-Sound Technology Model FM1000A dual -sweep signal generator.

The IF and RF tank circuits can
be adjusted by using the 9.0 -MHz
crystal, as can the local oscillator
trimmer. During adjustment of
the RF and IF tanks, the signal
should be reduced below "quiet-
ing" so that the output indicator
reading is a true indication of the
changes which occur as the tanks
are aligned. If this condition is not
established, the receiver might
"saturate."

Adjust the various RF and IF
tank slugs until no further in-
crease in signal amplitude is
achieved. This might require that
each adjustment be made several
times because they often are
slightly interactive.

For local oscillator adjustment,
a zero -center voltmeter connected
to the AFC line is used as the indi-
cator, and the 9.0 -MHz crystal is
used as the signal source. Set the
receiver dial to exactly 108 -or
99 -MHz. At the beginning, the
voltmeter probably will indicate
either a positive or negative volt-
age. Adjust the local oscillator
trimmer until the voltmeter indi-
cates zero. Check all three calibra-
tion points -90, 99, and 108-
MHz-for proper tracking. If
tracking is off, it will be necessary
to "track" the local oscillator
alignment by adjusting the coil
slug at the low end of the band and
the trimmer capacitor at the high
end. Do not, however, expect per-
fect tracking all of the time; know-
ing when to quit is important to

profitable servicing.

STANDARD SWEEP TECHNIQUES

Fig. 2 shows the equipment
setup required to perform a tradi-
tional swept alignment on an FM
receiver. Although two separate
signal generators are shown in
Fig. 2, most generator manufac-
turers incorporate both signal
sources into a single instrument.
One signal source is the sweep
generator and the other is a
crystal -controlled marker which
is used to identify specific fre-
quency points on the response -
curve waveform.

Most sweep generators either
sweep the carrier back and forth
across the RF/IF passband of the
receiver at a 30-60 Hertz rate and
have an adjustable sweep width,
or else they frequency modulate
the carrier at 400 or 1000 Hertz
and have adjustable FM devia-
tion.

The marker "pips" will show up
on the oscilloscope trace so that
you are able to see the relationship
of the swept passband and key fre-
quencies.

The adder is merely a resistive
mixer much like those used in
audio work, but with a nonlinear
element (a diode) added to cause
hetrodyning instead of simple
linear co -mingling of the signals.

Fig. 3 shows the IF/RF response
curve obtained during sweep
alignment. Ideally, optimum
bandwidth, correct shape, and
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maximum overall amplitude of
the curve should be found at the
same settings of the various trans-
former slugs. However, because
simultaneous achievement of all
three of these characteristics is
seldom possible, trade-offs usually
are necessary. My advice to all
technicians except those in
fringe -areas, is to go for optimum
"shape" at the expense of some loss
in overall amplitude.

The standard advice about
amplitude usually mentions a
"dip" in the top, center portion of
the curve. The usual "wisdom"
states that the dip should be 10
percent of the total amplitude.
(Note, however, that the dip is not
present in the curve in Fig. 3). In-
credibly, some technicians will
achieve an almost perfect band-
pass curve, such as that in Fig. 3,
and then will spend a lot of valu-
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Fig. 6-Illustration of how nonlinear dis
criminator response ("S curve in A) is revealed
by the excessively sloping envelope formed by
the amplitude of the 10-KHz dual -sweep display.
(Courtesy of Sound Technology, Inc.)

Fig. 7-Oscilloscope dual -sweep display pro-
duced by a correctly aligned FM receiver. Align-
ment is performed by adjusting the secondary of
the detector transformer to produce optimum
flatness of the top portion of the envelope. (Cour-
tesy of Sound Technology, Inc.)

able time attempting to produce
the 10 -percent dip. They fail to
realize that the "10 percent rule"
only applies if the curve already
has a dip which cannot be
"tweaked out". The actual mean-
ing of the "service literature ad-
vice" is "...a dip not greater than 10
percent of total amplitude..." If
you achieve a response curve with
a dip of less than 10 percent, leave
it alone.

Fig. 4 shows the discriminator
"S" curve obtained by connecting
the scope's vertical channel across
the AFC line and sweeping the
input signal across the passband.
As was the case with IF/RF re-
sponse, the best trade-off is to go
for best shape which, in this case,
means the most symmetrical
shape immediately above and
below the center frequency. Cor-
rect alignment is achieved when
the "S" curve is symmetrical and
the "zero crossing" is at precisely
10.7 -MHz, as indicated by a
marker "pip". Typical alignment
instructions call for a sweep width
over 250 KHz or an FM deviation
of 22.5-KHz, depending upon
which type of generator you are
using and the design of the re-
ceiver.

DUAL -SWEEP TECHNIQUES

A relatively new technique for
aligning FM receivers is the
dual -sweep method developed by
Sound Technology, Inc., of
Campbell, California. In this
method, which is "designed
around" Sound Technology's
Model FM -1000A FM stereo sig-
nal generator (Fig. 5), the normal
low -frequency modulating signal
has superimposed on it a high -
frequency (10-KHz) signal. The
10-KHz signal is separated from
the rest of the recovered audio and
is used to drive the vertical chan-
nel of the oscilloscope.

The amplitude of the 10-KHz
signal will be constant over the
entire "S" curve only if the detec-
tor transformer is aligned prop-
erly. If it is misaligned, or if there
exists a circuit defect which de-
stroys the linearity of the "S"
curve, the amplitude of the
10-KHz signal will vary in accor-
dance with the nonlinearity of the
"S" curve. Fig. 6 shows the rela-
tionship between the recovered
10-KHz signal and a nonlinear
discriminator "S" curve. Fig. 6C
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shows how a misaligned dis-
criminator affects the 10-KHz
waveform displayed on the oscil-
loscope. (This technique is the
equivalent of applying a mod-
ulated 10-KHz signal and plotting
the response of the detector on a
pont-for-point basis.)

Fig. 7 shows the curve gener-
ated by the dual -sweep method
when the detector transformer is
correctly aligned.

Fig. 8 shows the three basic re-
sponse curves and their relation-
ship-dual sweep, FM/IF response
and discriminator "S".

I had the use of an FM -1000A for
about eight weeks a few years ago
and found it to be a sensitive
method for aligning both FM
home receivers and FM car radios.
To align a receiver detector with
the FM -1000A, you connect the
generator and scope shown in Fig.
9A and adjust the secondary of the
detector transformer to produce
optimum flatness of the top of the
unique dual -sweep display on the
scope screen.

QUAD DETECTOR
ALIGNMENT WITH THD

Most IC quadrature detectors
require special techniques for
alignment of the associated phase
coil. For most of these, you connect
an AC VTVM across the audio
output (or to the "rec" jack, if
available) and apply a 10.7 -MHz
signal to the IF. As the phase coil
is adjusted through its range, two
"noise" peaks should be produced.
The correct setting is the "quiet"
point, or null, which should be
midway between the noise peaks.

Unfortunately, there often are
some difficulties involved in this
type of alignment. One is the fact
that the electrical relationship be-
tween the noise peaks and the bot-
tom of the null might not be sym-
metrical and, therefore, the null
will be closer to one peak than the
other. Another possible problem is
the existence of multiple noise
peaks.

Both of these difficulties can be
eliminated by using a total har-
monic distortion (THD) analyzer
to determine which setting of the
phase coil gives the least THD.
The phase coil setting which pro-
duces the least THD is the correct
setting.

The dual -sweep alignment
method, described previously, also

Fig. 8-Triple-exposure photo which shows the
relationships of the dual -sweep, standard -
sweep RF/IF passband response curve and
standard -sweep discriminator "S" curve pro-
duced by a correctly aligned FM receiver.
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Fig. 9-Equipment setups for use of the Model
FM 1000A for A) dual -sweep discriminator
alignment, B) RF/IF sweep alignment, and C) al-
ternate RF/IF/detector and stereo decoder
alignment.

avoids the problems of nonsym-
metrical noise peak -null relation-
ships and multiple noise peaks.

MAKING THE CHOICE

There are many different de-
signs of FM receivers. Some of
them require special alignment
techniques, while others require
none at all! Always consult the
manufacturer's service literature
for specific details and for the loca-
tion of alignment points. Then use
whichever of the preceding four
basic methods you deem is most
appropriate.



When you install a B -T Booster outside,
you get a lot of new boosters inside.

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

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

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

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

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

has separate U/V inputs and a coax
output. Finally, it's specially de-
signed for lightning prone areas.

The B -T line consists of 5 all -chan-
nel models (including the popular
VOYAGER); 5 VHF models and 4 UHF
boosters (the ABLE-U2b is a favorite).

See your B -T distributor for details.
And see why you can count on
boosters inside, when you install B -T
Boosters outside. Blonder -Tongue
Laboratories, Inc., One Jake Brown
Road, Old Bridge, N.J. 08857.
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COMM CHAT

With David Norman,
ET/D Communications Editor

 Almost every electronics
magazine contains ads which
state that jobs are available for
graduates of whichever school is
paying the freight for the ad. In
the same issue, you often find
either articles or reader letters
stating that there are not enough
jobs or pay to go around. Based on
my own observations, neither
statement is completely true nor
completely false.

Not every graduate of every
school (even my alma mater, the
school of hard knocks) is going to
have a successful career in elec-
tronics. Some simply don't have
the aptitude or attitude to hack it
when the going gets tough. Not
that they are stupid-its just a
case of "different strokes for dif-
ferent folks."

At the same time, in some areas
of electronics and some locations,
servicing is simply not being done
because no one knows how to do it
profitably.

Assuming that a technician is
competent and willing to change
specialties and place of domicile, I
see little evidence that he will
walk the street, at least for very
long. On the other hand, a techni-
cian who is locked in to a particu-
lar field or location might find
himself at the bottom of the com-
petition pile. But then he has fall-
en to the technicians anathe-
ma-being unable to change with
the times and trends. What do you

think would have happened had
the Wrights not been able to ad-
just to the interest in aviation?

Okay, maybe the analogy is
stretching it a bit, but my point is
that technicians wanting to work,
can work. The main requirement
is flexibility.

Let's assume that a technician
wants to switch to a new segment
of the industry. He needs to teach
himself, by whatever means are at
his disposal, all that he (or she)
can about this new area. After a
working knowledge is acquired,
experience is necessary if the new
skill is to be developed into a lu-
crative profession. If this sounds
too simple-it is.

To start with, no employer is
going to hire a new man at a new
job for anything like top pay.
Would you? However, many shop
operators are interested in ex-
panding the horizontal scope of
their operations-both sales and
service. They are even more in-
terested if they can try this expan-
sion at little risk or expense.

Your best approach is one of
frankness and lots of enthusiasm.
For example, suppose you decide
that you would like to repair CB
radios and have acquired the
necessary license and as much
knowledge as you can. If the per-
son you approach is already into
sales of CB but has no satisfactory
service arrangement, he may be a
real pushover for the right ap-
proach. Instead of asking him for a
job per se, what if you offered to
take care of his installations and
checkouts on a contract basis? You
will have to check on this, but even
in the states that do not recognize
contract labor, you usually can do
this legally by getting your own
business license.

A contract labor arrangement is
usually attractive to the small
shop because it means that techni-
cally you are self-employed. The
amount that you discount your
labor or shop time to the shop or
business owner is subject to
negotiations. I would try for a
75-25 split, with you taking the
large part. But until you are in a
bargaining position, take what
you can get. As a rule, this type of
arrangement won't net you a lot of
profit until after you have pur-
chased all of the equipment
needed for service and have estab-

lished enough of a reputation to
attract business from other shops.

This arrangement also has a few
other risks and drawbacks in it for
the technician. One is that you
usually must provide your own
tools and handle your own
callbacks. (If that scares you,
forget it-you'll never make it.)

The last drawback to the initial
stages of skilled labor contracting
is that you or your wife probably
will have to provide the bulk of the
income from another job. But take
heart, as your expertise and repu-
tation grow, so does the income.

While I personally can not qual-
ify as a beginner because I've had
too many hours on the bench on
my own payroll (which in the be-
ginning often amounted to almost
nothing), I recently moved to a
new area (the Gulf Coast) and the
second day here I found a contract
labor arrangement for between
$150 and $250 per week. (The
wide variation is because the
amount of work varies from week
to week.) I am not bragging, and I
am certainly not complaining; just
telling you what I know can be
done.

With my present arrangement,
I can find time for writing, fishing
and other things that make living
more than just a drag to be en-
dured.

If you are a real beginner, it
might be best to start on a part-
time basis with an established
shop. You can learn a lot in 3 or 4
hours a week. At the same time,
you can work full-time at another
trade. Believe me, it's a lot easier
to work an additional 4 hours in a
job with promise and where every-
thing is new and interesting that
it is to work 8 or 12 hours straight
at a job which offers no promise or
challenge.

Perhaps the main beauty of
labor contracting, such as I have
described, is that each person
doing so is being paid only for
what they do. And, besides the
personal satisfaction, the economy
doesn't have to absorb wages paid
for work not done. I kinda like that
idea. (If everyone was paid in this
manner, incentive would be the
norm rather than the exception.)

The labor contracting approach
can be used by retiring military
techs, students, or nearly anyone
wanting to expand their skills and
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income. And, further, during the
"learning phase" you don't have to
compete with highly skilled techs.
Just look for a need that isn't
being properly filled and jump out
there.

CB is only one of many potential
fields for labor contracting. Other
fields such as pocket calculators,
marine electronics, electric music
instruments, small appliances, or
just about anything that turns you
on, are potential gold mines-in
personal satisfaction, if not in
immediate "big money." Use your
imagination and you might sur-
prise yourself by coming up with a
service (and a job) where none
existed before.

Anybody want a prediction?
Well, here it is anyway. Within a
few months, many new communi-
cations transceivers, transmit-
ters, and receivers will be intro-
duced with digital techniques
which make it possible to obtain
many "channels", or frequencies,
from a single oscillator. Of course,
there's nothing new about this
idea; it is being used now in very
expensive communication equip-

ment. But, the price of this
technology seems to be coming
down to the level that makes it
possible to use it in less expensive
equipment. Now might be a good
time to brush up on, or else acquire
skills in digital logic. I am cur-
rently in the process of doing the
latter. I kept ignoring it and hop-
ing it would go away (I was the
same way about transistors), but
it is catching up with me.

An easy way of making up coax
connectors when you are using the
UG-175 adapters with small
(RG-58) coax, is to solder the
shield of the coax to the adapter
before assembling the connector
(PL -259).

Strip the RG-58's outer jacket
back about 11/2 inches, taking care
not to damage the outer braid.
Trim off all but 1/4 inch of the braid
and center insulator, this time
being careful not to damage the
center conductor(s). Slip the
UG-175 adapter over the end and
stop it flush with the shoulder left
when the outer jacket was re-
moved. Fold the brand back over
the adapter and solder at several

points on the forward edge of the
adapter. Use a fast -heating iron or
gun so that the coax doesn't be-
come overheated. (Solder should
be used sparingly or else the
adapter will not fit into the PL -
259.)

Now, all that remains is to as-
semble the connector/adapter as
you normally would-except that
you will need two pair of pliers. If
the solder lump is too big to permit
assembly, trim it down with a file,
knife, or try crimping it with
pliers. When the adapter
"shoulders -up", solder the center
conductor to the pin and you will
have the strongest connection you
ever made.

This procedure is almost essen-
tial for proper assembly with foam
coax because of the lower melting
point of the foam insulation. Sol-
dering the connector and adapter
together through the holes will ac-
complish little more than heat the
coax-and it might ruin the whole
thing. In addition, pulling and
twisting on the coax is apt to break
the coax as quickly as pulling it
out of the connector.

FlX

Suggested price
$249.90

a

The new Triple -
Threat renewer.
RCA's unique WT -333B is 3 ways
better than conventional picture
tube tester/renewers.
It puts 3 proven methods of cathode -emission
renewal at your finger tips: High current Pulses.
Steady Direct Current Flow. Elevated Heater Volt-
age.

It helps solve your picture tube problems in 3 easy
steps: Determines if tube is actually the source of set
trouble and isolates fault by testing under simulated
picture conditions. Repairs shorts, cleans blocked
grid apertures, welds cathodes, renews cathode
emission - where possible. Tests quality level of
repairs.
The WT -333B also compares all three guns of color
tubes simultaneously with exclusive Simul-Test 3 -
meter system. You get quantitative, meaningful and
instant indication of tube condition and renewal.
You can buy the new WT -333B with PIX-FIX at any
one of the more than 1,000 RCA Distributors
worldwide. Or for further information, contact RCA
Distributor and Special Products Division, Bldg.
206-2, Cherry Hill Offices, Camden, N.J. 08101
(Phone 609-779-5715).

ftc,' Electronic
Instruments

...for more details circle 129 on Reader Service Card
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Equipment
For SSB Servicing

What you need and don't need

By David F. Norman. ETD Communications Editor

 As single sideband (SSB) ex-
pands out of the military and
amateur domains into more di-
verse services such as long-range
marine, business, and CB com-
munications, we, as technicians,
must either prepare to service it or
be left out of the gravy.

Except for the transitory afflic-
tion known as Amplitude Modula-
tion Equivalent (AME), which has
caused problems for every techni-
cian who has encountered it, ser-
vicing SSB equipment is not any
more difficult than servicing other
types of communications gear.
The major difference is that a
multi -channel SSB transceiver
has more circuitry than most
other types of equipment and, in
most services, the operating toler-
ances are much tighter.

For example, the frequency tol-
erance of a transmitter operating
as a Marine Coastal Station is + 20
Hz. Above 20 MHz, this amounts
to less than one -part -per million
and means that, for "safe" mea-
surement, you must use an in-
strument accurate to at least 0.5
ppm, and that starts to separate
the inexpensive instruments from
the multi -kilo -buck jobs. A dodge
that has been used and probably
will be used again is to make final
adjustments "on -the -air" against
a station thought to be dead on
frequency. While it works, such a
practice is illegal. (You have to lie
about what you used as a stan-
dard, and how do you know the
other guy didn't do the same
thing?) Don't take needless
chances with that FCC license; it's
too hard to get.

When you consider a frequency
meter or counter, check the specs
carefully. Remember that an FCC
monitoring station thousands of
miles away can check your hand-
iwork without even making a local
check. When you decide to take on
SSB service (with the possible

Cl

TO P-+
SCOPE
VERTICAL
DEFLECTION

C2

CI, C2-.001MFD, 1.6KV-3KV
R1-500, NONINDUCTIVE (GLO-BAR TYPE)
J1-50 239, OR SIMILAR

RG-8 COAX

COAX
INPUT
JACK
(JJ1)

Fig. 1-The direct -to -vertical plates adapter
shown here makes it possible to display high -
frequency transmitter outputs on a scope whose
vertical amplifier frequency response does not
extend up to such frequency ranges. The values
of C1 and C2 can be changed to minimize SWR at
J1. (SWR should be checked only between J1
and the antenna terminals of the SSB trans-
ceiver.) If desired, you can attempt to tune out all
reactance by placing tunable capacitors in series
with the coax center conductor or across R1.

exception of presently type -
accepted Class D CB equipment,
and even the ±50 ppm presently
allowed for this equipment will
almost surely be tightened in the
near future), make up your mind
to spend some money or, at least,
to commit yourself to a lease.
Singer, Cushman, Lampkin,
Motorola, and several other man-
ufacturers make test equipment
which is satisfactory for SSB ser-
vice, work hand -in -hand
with one or more leasing com-
panies.

You must also have an instru-
ment capable of measuring
Peak -Envelope Power (PEP).
Standard wattmeters won't fill the
bill unless you are willing to risk
the transmitter's final by sus-
tained single -tone testing (which
gives you a fairly accurate indica-
tion of PEP output power, but does
so by operating the finals at sev-
eral hundred percent overload).

The Bird 4311 or equivalent is a
meter which will read either aver-
age power or, at the flip of a
switch, PEP. This means that you
can use a two-tone generator and
thus simulate voice modulation
under controlled conditions.

A two-tone audio generator may
be purchased either assembled,
built from a kit or from scratch, or
jury-rigged by using two single -
tone sources. The latter solution is
satisfactory only if you don't mind
the hassle of balancing the out-
puts each time you wish to check a
unit.

A scope which will handle the
high -frequency output is essential
if you are to check for distortion
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MIXTURE
OF 1 PART
MINERAL OIL
& 4 PARTS
PARAFIN
(HEAT TO
LIQUID STATE
& POUR IN
CONTAINER)

LID-

CAPACITOR
200PF

3KV

CONTAINER
(ANY TYPE METAL BATTERY CL P

BUCKET) (OR HOSE CLAMP)

TO ANTENNA
1`) TERMINALS

OF SSB
TRANSCEIVER

BINDING
POSTS

BATTERY
CLIP
(OR HOSE
CLAMP)

on
NONINDUCTIVE
RESISTOR
(GLO BAR)

Fig. 2-Side view of a dummy load which you
can build for testing transmitters under simu-
lated single -wire feed conditions (as would be
the case if the transmitter were loaded into a
long-wire antenna).

and linearity. This is one area
where you can save money by tap-
ping directly into the vertical de-
flection plates of an inexpensive
scope (Fig. 1). Be certain that the
blocking/coupling capacitors (C1
and C2) are hefty enough to carry
the power and voltage safely.
(Your safety is at stake as well as
that of the unit being tested.

Your present signal generator
might fill the bill if it is reasonably
stable after warm-up and if the at-
tenuator is reasonably accurate. A
much better choice might be a
generator combined with a fre-
quency measuring unit. Some
manufacturers already offer this
combination, and others offer it as
an option. My personal preference
is an instrument such as the
Lampkin 107C, which is highly
accurate (0.5 ppm guaranteed)
and combines frequency measur-
ing and generating with AM or
FM modulation as required and,
in addition, contains an FM devia-
tion function. With coverage from
10 KHz to over 1 GHz and a cost of
about $3000, this instrument is
well suited for the shop which ser-
vices a variety of different types of
communications equipment.
There are many other choices
available; the Lampkin 107C is
just one of them.

Most of the other items needed
for complete SSB servicing are the
same as those you are now using to
service less exotic gear. Your
VTVM should have a good RF
probe. (I like the Hewlett-Packard
410B.) Some late -model VTVM's
behave strangely iñ the presence
of strong RF fields, especially at

Fig. 3-A Multi -band HF doublet antenna. Each
antenna is 1/2 wavelength at its resonant fre-
quency. Although there is some interaction be-
tween wires, for all practical purposes it can be
disregarded.

low frequencies (2 to 4 MHz). Most
FET voltmeters cannot be used
around RF.

You also will need a couple of
dummy loads. One should be 50
ohms at 150 watts or more. The
other can be made by connecting a
non -inductive 10 -ohm resistor in
series with a 200 -pf capacitor (Fig.
2). This latter dummy load is for
testing under simulated single -
wire feed conditions, as would be
the case if the unit is loaded into a
long-wire antenna.

Power supplies for SSB service
must be well regulated. A unit
which draws only 2 or 3 amps (or
less) in the receive mode might
draw ten times as much when
modulated heavily. Unless you
have one of the old heavy-duty
surplus power supplies, your best
bet is a 4- to 10 -amp charger
"floated" across a large automo-
tive or marine battery. I like to use
two 60 amp/hr batteries in paral-
lel. By changing a couple of jump-
ers (which should be No. 10 AWG,
or larger), I can obtain either 24 or
36VDC. Remember that a series
arrangement will have regulation
only as good as that of the charger.
Don't worry about 36 volts being
too high for 32 -volt equipment;
most all such equipment is rated
to operate between about 30 and
37 volts.

Another handy item is a spare
final amplifier tube(s) for the unit
being adjusted or repaired. De-
spite manufacturers claims to the
contrary, the initial transmitter
tuneup might subject the final
amplifier tube(s) to relatively long
periods of "key -down" operation
with the carrier inserted. The
same is true when turning a new
antenna system. The spare tube
can bear the brunt of the abuse
imposed on the finals during
tuneup, and final "tweaking" then

can be done with a new tube. Final
measurements should be ac-
complished with the new tube in
place because the "spare" tube
might develop 15 to 50 percent less
output. Because SSB finals are
linear amplifiers, the tube must be
in peak condition for best perfor-
mance.

To my knowledge, there is no
way that you can legally test a
Marine or Business SSB transmit-
ter over the air from your shop.
This does not mean that you don't
need a good antenna for each fre-
quency band that you service
equipment for. Your shop CB an-
tenna also can be used for CB SSB,
and if you already service 2 -MHz
marine equipment, the whip or
longwire you are currently using
is okay for SSB versions of this
equipment because most 2MHz
SSB is still operated into nominal
10 -ohm whips. The rub comes with
the HF frequencies those above 2
megs, i.e., 4.1, 4.4, 6, 8, 12, 16, 22
MHz, etc.

You have several choices of HF
antennas. One of the easiest is to
purchase an antenna/coupler
(tuner) combo and ask the factory
to pretune it for the frequencies
desired. Another solution is to
purchase a multi -band doublet.
Still another alternative is a
multi -wire doublet, which is re-
ally several dipoles with a com-
mon feedpoint (Fig. 3). These
multi -wire doublets may be
purchased more -or -less assembled
or you can "roll your own." Any
comprehensive amateur radio
handbook or antenna construction
manual contains the information
for computing wire lengths.

Because the primary (and only
legitimate) use for the HF an-
tenna is for checking receiver op-
eration under actual receiving
conditions, exact matching is not
required. However, you will find
that receiver sensitivity is se-
verely reduced by a high VSWR.

As you begin servicing different
types of equipment, you will de-
velop preferences for this or that
service aid or gadget. Fine, just let
your common sense and pocket-
book be the controlling factors.
However, remember that you sel-
dom save money by buying cheap
tools or test equipment.

NEXT MONTH: Troubleshooting
SSB Equipment.
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CARR TALK

 Although the subjects discussed
in this column are supposed to be
related directly to vehicular or
outdoor electronics, the many
reader inquiries I have received
about my two medical electronics
articles in recent issues of ET/D
make it impossible for me to an-
swer each individually. Con-
sequently, just this once, I am
going to deviate from vehicular
and outdoor electronics and at-
tempt to answer the one question
asked by almost everyone who
wrote me about medical elec-
tronics servicing: "How do I get
started in it?"

As with any type of electronic
servicing, you first should gain a
working knowledge of the func-
tions of the equipment, how it per-
forms them, and how it is oper-
ated. This knowledge can be
gained from both magazines and
books about the subject. One
magazine which I have found to be
most helpful is Medical Elec-
tronics & Data (2994 W. Liberty
Ave., Pittsburgh, Pa. 15216; $101
year).

Two books which I have read
and which I recommend are:

 Handbook of Biomedical In-
strumentation & Measurement, by
Harry E. Thomas, Reston Publish-
ing Co., Reston, Va. 22090, $24.50.
(Address your request to Mr. Wel-
don Reckley.)
 Biomedical Instrumentation
and Measurement, by Leslie
Cromwell, et al, Prentice -Hall,
Englewood Cliffs, N.J., about $18.
The first of these two books is
especially suited to servicers be-
cause it contains complete
schematics for several typical in-
struments actually used in hospi-
tals. Also, examine the TAB and
Sams book catalogs; they also
have a few listings pertaining to
medical electronics.

When you first enter the medi-
cal electronics servicing field (or
any other new field), it might be
wise to specialize in a certain class
of instruments or those of a certain
manufacturer. Electrosurgery in-
struments are a good starting
point. (These devices use spark
gap, vacuum tube or solid-state
oscillators to generate a powerful
RF signal for cutting tissue and
cauterizing blood vessels during

By Joseph J. Carr. CET

surgery.) Electrosurgical ma-
chines tend to have simple, easy-

to -repair defects, which can help
make that all-important reputa-
tion. After establishing a name in
the locale for servicing these de-
vices in your area, you can go on to
patient -monitoring equipment,
defibrillators, etc.

Your first contact with local
hospitals should be the adminis-
trator, head of purchasing or di-
rector of nursing. These people
might not actually make service
purchases themselves, but they
should know who does. Purchas-
ing policies and staff respon-
sibilities vary among hospitals.
You might hit pay dirt by contact-
ing the previously mentioned in-
dividuals, or you might be re-
quired to "sell" the head nurse or
doctor responsible for each de-
partment in which you want to do
business. In other cases, a "unit
manager" (or whatever title) may
be responsible for service and re-
pairs to equipment.

Another source of business
might be the medical supply com-
panies in your area. They sell
equipment as well as bandages
and bedpans. In some cases, their
service is handled by outside con-
tractors. In others, their service
department may be your only
competitor, so they may not be too
sympathetic! To most, though,
service is an onerous step -child
imposed on them by the manufac-
turer, and they might be very re-
septive to the idea of turning it
qver to a competent local servicer.

There are a few other points
which you should consider before
attempting to break into medical
electronics service. One is the per-
sonal appearance of your service
technicians. Although the TV cus-
tomer or industrial user of your
service might overlook the "blue
jeans technician," it may be that
hospital people will look on them
as "non-professional." Uniforms
are also a negative thing. Al-
though clean sports shirt and
work pants are usually accepta-
ble, you will find that slacks and
white shirt (with tie) elicit the best
response. This might seem silly,
but it is a fact of life that, to many

people, you are upgraded from the
status of "repairman" or "mainte-
nance man" to "field engineer" by
merely changing your clothes.

Another point for you to ponder
is the level of service which you
plan to render. Many items in the
hospital can be serviced on a
"business hours" basis. But if you
plan to service life-saving (or sup-
port) and patient monitoring
equipment, plan to offer full time,
instant -response service. This
means 24 hours a day, 365 days a
year. You need not be open those
hours, but someone in your or-
ganization will have to carry a
"beeper" (paging receiver) so that
your answering service can locate
a technician. This type of duty is
usually assigned on a rotating
basis so that one man isn't "stuck"
all the time. Local radio com-
munications firms and the phone
company rent and sell beepers.
The Bell System brand name for
them is Bellboy.

Although it should not be neces-
sary to say, I feel it imperative to
remind the reader that although
workmanship is extremely impor-
tant in any service endeavor, in
medical electronics it is critical. I
recall a case in which a defibril-
lator misfired during a nurse's
daily inspection. It was sent to the
repair shop and the defect traced
to a shorted section in a multi -
section electrolytic filter capaci-
tor. It seems that some technician
in the past had found a section of
the electrolytic open and had
bridged a tubular filter capacitor
across it to avoid changing the
whole can. Eventually, the open
section shorted to the case and
rendered the defibrillator use-
less. Fortunately, the defect was
uncovered during a routine in-
spection, before the machine was
needed for a life-saving resuscita-
tion. If you are the kind of techni-
cian who would leave that capaci-
tor in there, stay out of medical
electronics, or you will eventually
kill someone.

You probably already own most
of the instruments needed to begin
medical service. Electrosurgical
instruments can usually be ser-
viced using a VOM, an RF amme-
ter (0-2 amps) and an inexpensive,

continued on page 55
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TAB ALL -IN -ONE SCHEMATIC I SERVICING MANUALS

FOR COLOR and B & W TV, RADIOS and HI-FI

Here is complete service data, including full-size schematic diagrams, waveforms, setup and align-
ment instructions, field modification changes, trouble case histories, etc., for the most popular
name -brand TV receivers. Each manual contains everything needed to service all models of the
brands covered, including full-size schematic diagrams for every model year. In addition, each
manual has something special to offer in the way of unique or improved trouble -finding tech-
niques or in other informative material related to TV servicing in general. Most manuals hare
parts lists included. All are 8t/_" x ll", 196 or more pages, including schematic diagram foldout.
EACH MANUAL PRICED AT $7.95 IN LONG -LIFE LEATHERETTE, $4.95 IN PAPERBACK, UN-
LESS OTHERWISE NOTED.

COLOR TV MANUALS
SERVICING THE NEW MODULAR COLOR TV
RECEIVERS VOL. 1. ItCA CTC 48, Motorola
Quasar CTV7&8, Philco B -Line 3125 and 3121'
(90&91). Covers service, alignment, setup, and
adjustment for latest models. 176 sips., with 18 -
page foldout schematic section. Order No. 662
SERVICING THE NEW MODULAR COLOR TV
RECEIVERS Vol. 2. General Electric MA & JA
chassis, Magnavox T979, Packard -Bell CTS -38 &
42, Zenith 2513(1-57 & 58. Covers service, align-
ment, setup, adjustment for these solid-state sets,
plus special section on troubleshooting IC circuit-
ry. 178 pos., with 6 full-size scheluaties in big
18 -page foldout section. Order No. 663
ADMIRAL Vol. 1. Covers chassis 1111 to 121113.
incl. K 10hybrid. 196 pos., fuel. 36 -page foldout
with 12 schematics.

Order No. 545-$8.95 Leatherette; $5.95 Paper
ADMIRAL Vol. 2. Covers modular 5120. 1116
through K20. and basic 930 chassis. 196 pus..
incl. 36 -page foldout with 11 schematic diagrams.
Cross referenced to Emerson and Montgomery Ward
sets. Order No. 641
AIRLINE (for Montgomery Ward/Airline models).
Covers modular chassis, 3'1120, 201120, & 5125;
hybrids 31(19, 20K19, 21119, 20617, 211:-
17, 221(18, 231(18, 24518. 771(10. T11i10,
T20K10, T21K10, T22K10, T23K10, T24í:10,
T25K10. GEN -12743, and GEN Includes
service notes and parts lists. 196 pos., hiel. 36 -
page foldout with 12 full-size schematics.

Order No. 741-$8.95 Leatherette; $5.95 Paper
EMERSON See Admiral Vol. 2.
GENERAL ELECTRIC Vol. 1. Covers all chassis
from CA to KR, incl. HH and HI Porta -Color.
196 pus., incl. 36 -page foldout with 12 full-size
schematic diagrams.

Order No. 536-$8.95 Leatherette; $5.95 Paper
GENERAL ELECTRIC Vol. 2. Covers solid-state
JA. 11-2. 11-3, 11-4, N-1, N-2, KR -11, 42, L-2.
and L -T2 chassis. 212 pps., feel. 36 -page foldout
with 10 full-size schematic diagrams. Order No. 609
JAPANESE Vol. 1. Covers 12 models, SONY
KV -1200U' KV -1220U: KV-7010UA; KV -
9000U; SHARP CN-32T; CN-62T; CT -51P; CU -
50P: CY-61P; C2010, 2030: C6010, 8010,
9310; MIDLAND 15-214, 212 pps.. incl. 36-pg.
foldout with 12 full-size schematic diagrams.

Order No. 560
JAPANESE Vol. 2. Covers 17 models. PANA-
SONIC CT -25; CT -65; CT -95; CT -97; CT -98:
CT -99: HITACHI CFA 450, 460; CNI'-870,
880, 890: CSU-690; DELMONICO 7208; 7300;
7408: 7438; 7500; cross-referenced to BRAD-
FORD, PENNCREST & SINGER. Incl. parts list.
212 ups., incl. 36 -page foldout with 12 sche-
matic diagrams. Order No. 576
JAPANESE Vol. 3. Covers 16 models. HITACHI
SWU-220; CTU-970; ('U-100; CWU-220. CQ
Chassis; CRX: CR -350: CORONADO 611: T50110;
T5002; 9K18; 10118: SANYO 31C35; 51C -
51R; 91057: 91057R. Includes parts lists. 228
pps., incl. 36 -page foldout.

Order No. 684-$8.95 Leatherette; $5.95 Paper
JAPANESE Vol. 4. Covers 26 models, SITAItI'
4922; C-1227; C-1321; 0-1517; 0-1723; C-
1724; 41725: 41921; C-1923: 41925; C-
1926; C-2011; C-2031; C-9311; SIGA (MIT-
SUBISHI) CS -130; CS -170; CS -195; CS -197:
MIDLAND 15-212: 15-213; 15-215; 15-225.
15-228: 15-229; 15-239. Includes parts lists.
212 rips., incl. 36 -page foldout.

Order No. 692-$8.95 Leatherette; $5.95 Paper
JAPANESE Vol. 5. Covers 9 models. SONY
KV -1201; RV -1212; KV -1500: KV -1510; KV -
1710; KV -1720; KV -1722; RV -1730R; KV -
5000. 196 Pps., incl. 36 -page foldout.

Order No. 700-$8.95 Leatherette; $5.95 Paper
MAGNAVOX Vol. 1. Covers all chassis from Series
37 to T940. 196 pps., incl. 36 -page foldout with
12 full-size schematics. Order No. 526
MAGNAVOX Vol. 2. Covers all chassis from T950
to T962. 196 pos., incl. 36 -Page foldout with 9
full-size schematics. Order No. 589
MAGNAVOX Vol. 3. T974 Hybrid (chassis. T979
Solid .State Chassis. T981, T1182. '1'987 solid.State
Receivers. TO89 Solid -State I'Ilassis. Modular Solid -
State T995 Chassis, 1TL2O0 Odyssey Gamc Simu-
lator.

Order No. 770-$8.95 Leatherette; $5.95 Paper
MOTOROLA Vol. 1. Covers all chassis from TS -
907 to TS -924 including all transistor TS -915-
919. 178 taps., incl. 18 -page foldout with 6 full-
size schematic diagrams. Order No. 509
MOTOROLA Vol. 2. Covers all chassis from TS -929
to TS -938, including remote control systems. Also
additional information on TS -915-919. 196 ups..
incl. 36 -page foldout with 9 schematics.

Order No. 584-88.95 Leatherette; $5.95 Paper
PHILCO. Covers all chassis from 15M90-91 to
20QT87-90. 196 ups., incl. 36 -page foldout with

12 schematics.
Order No. 522-$8.95 Leatherette; $5.95 Pape

RCA Vol. 1. Covers all chassis from CTC12 tc
CTC40. 212 pos., incl. 36 -page foldout with 1:.
full-size schematics.

Order No. 496-$8.95 Leatherette; $5.95 Pape
RCA Vol. 2. Covers all chassis from CTC39X t(
CTC55. 212 pos., incl. 36 -page foldout with 11.
schematic diagrams. Includes parts list.

Order No. 578-$8.95 Leatherette; $5.95 Paper
RCA Vol. 3. Covers all chassis from CTC48 to
121060. 1116 pps., heel. 36 -page foldout with 12
full-size sellematies. Includes parts list.

Order No. 720-$8.95 Leatherette; $5.95 Paper
RCA Vol. 4. Covers all chassis from CTC55 to
CTC 71. 196 ups.. hiel. :36 -page foldout with 12
toll -size schematics. Includes parts list.

Order No. 721-$8.95 Leatherette; $5.95 Paper
RCA Vol. 5. (chassis í'1'1'G I, 1'Tí' 70, 1'Tí' 72,
('PI' 711. ('TI' GS and ('I'C 71.

Order No. 822-$8.95 Leatherette; $5.95 Paper
SEARS. Covers Ultra models 4059; 4064; 4072;
4195. 6. & 7; 4369; 4374, 5, 6, 7, 8, & 9:
43503 & 13. Medalist models 4360. 61. 62, 63,
67, 71, 76, & 77; 4380, 1, & 2; 438(11, 11, &
12: 43806, 16, 26. Hybrid models 4091 & 5:
41111: 4124, 6, & 8: 4314, 5. 6. &
43211. 1, & 2; 4326: 4329; 4:130- 1, 2, 3, 4,

& 6; 4350 & 2; 4358 & 9; 411(13: 41682:
41881: 43146, 56, 66, & 76; 43266; 43511,
31, 41. 51, & 61. Includes parts lists. 228
psis., incl. 36 -page foldout with 12 full-size sche-
ma ios.

Order No. 740-$8.95 Leatherette; $5.95 Paper
SYLVANIA Vol. 1 Covers all chassis from 576
to solid-state E01. 196 sips.. incl. 36 -page foldout
with 12 selminatics.

Order No. 539-$8.95 Leatherette; $5.95 Paper
SYLVANIA Vol. 2. Covers latest D14. D15
through 1)19, plus new solid-state E02 and up-
dated E01 chassis. 212 sips., incl. 36 -page foldout
with 8 full-size schemet is diagrams.

Order No. 618-$8.95 Leatherette; $5.95 Paper
TOSHIBA. Covers 24 models, C721; C721BM
0742: (27420; C924; C924BM; C932: C933
(7942; 09420: 0094; 0094C: 0335: C335C
í'6A; C7A: C8A; C501S: C802WR; C811S
('812VVD; 0912B; C927; C321, Includes parts
lists. 160 tiffs.. plus 36 -page foldout including 12
fill) -size -hem atic diagrams.

Order No. 760-$8.95 Leatherette; $5.95 Paper
ZENITH Vol. 1. Toren all chassis from 14Z5('50
to 271(020. 196 sips.. incl. 36 -page foldout with
12 full-size schematic diagrams.

Order No. 502-$8.95 Leatherette; $5.95 Paper
ZENITH Vol. 2. Covers all Inc ssis fwnu 12.55(14
through 41125C19 and 40B050. 196 pos., inri.
:31i -page foldout with 12 full-size schematic dia-
grams.

Order No. 562-$8.95 Leatherette; $5.95 Paper
ZENITH Vol. 3. (covers over 2:1 different chassis
designations. 141)014, 15, 15Z, 16, 16Z, 14-
('(114 I& up) ; 180027, 29 & 30: 19DCI1 &
12; 19D019Z. & 20: 200050 & 50Z; 23DC14:
25CC25, 50 & 55: 25DC56 & 57: the brand
new 1974 17-19BC45: 25EC58 series .lust re-
leased. 180 sills roil. '11; -page schenlati foldout.

Order No. 668-$8.95 Leatherette; $5.95 Paper
ZENITH Vol. 4. 17 chassis from 11(1?1'13 through
25(:1'45 and sneaker sise,it, diagrams for combo
inadels S1'259tN and 502595P.

Order No. 838-$8.95 Leatherette; $5.95 Paper
BLACK & WHITE TV MANUALS

ADMIRAL. Covers 58 different chassis designa-
tions, from C to K series, including NA1-1A solid
state. 160 pps., plus 36 -page foldout with 12
complete schematic diagrams. Order No. 569
GENERAL ELECTRIC. Covers 25 basic chassis
designations. from Series AA to V-2. 160 sips..
plus 36 -page foldout with 16 complete schematic
diagrams. Order No. 558
JAPANESE. Covers 77 models, HITACHI 1A-50
to TWU65; I'ANASONIC TR-41B to TWU-65;
SHARP SQ65P to 58D. 212 pps., incl. 36 -page
foldout with schematic diagrams. Order No. 602
MAGNAVOX. Covers all chassis designations
from Series 36 to T946 -including the latest
all -transistor models. 160 psis., plus 36 -page fold-
out with 13 complete schematics. Order No. 572
MOTOROLA. Covers all chassis designations,
from 75-454 through TS -613. 160 pps.. plus 36 -
page foldout with 15 schematic diagrams.

Order 594
PHILCO. Covers 42 different chassis designations,
from 151120 to 20V35 ("N" through "T" line).
160 pus.. plus 36 -page foldout with 24 com-
plete schematic diagrams. Order No. 564
RCA. Covers 33 different chassis designations, from
K0813(1 to 615175. 176 pps., plus 36 -page fold-
out with 16 schematic diagrams. Order No. 549
SYLVANIA. Covers 22 different chassis designa-
tions from A01 through 1114, also 572 through
598 chassis. 160 pps., plus 36 -page foldout with
22 full-size schematic diagrams. Order No. 599
ZENITH. Covers 55 different chassis designations,
from 13Al2 to 141123 and 11130T20 to 1Y22-
655. 160 pps., plus 36 -page foldout with 19
complete schematic diagrams. Order No. 552

SPECIAL SCHEMATIC /SERVICING MANUALS
SMALL -SCREEN TV SERVICING MAN "--
pars snpernlalntal with AI,l. the scrvicc info needed
to repair ANY .mall-serew T\', plus alignment/
ad lust eu'lt procedures for the :ill best-selling models
made by Admiral. Broadloom., Gambles, GE, Hi-
tachi. 1V('. Maguavus, Airline, l'anasuuie, RCA,
Sanyo, Sharp, Sony, & GTI?-St lsanin. Includes user
100 actual ease histories. 210 it 7" y 10".

Order No. 778-$9.95 Leatherette: $6.95 Paper
TV TUNER SCHEMATIC/SERVICING MANU-
AL. A one source guide to all the info you need
to adiust and repair ANY VHF or UHF TV
tuner from tube -IN -1., tends to modern
nu'urt,n fumes. Alphabet itally, brand by brand,
lest, ib,s the milwiplcs of representative rimers,

their theory of an -ration. and offers special service
tips, helpful diagrams, alignment procedures, trap
coil adlnstmeuts, "ideal" waveform photos, selected
test points, and even complete scheinata - diagrams
for every conceivable U- pc of tuner -including the
latest varactor variet Ms. -ppentlfx contains manu-
facturer's .service hints. Brands covered are: Ad-
miral, General Elect ri'-, Magnavox, Motorola,
t'hilcu-Ford, IRA, Fumy, Sylvania, Zenith, 224
lips., ion's of schematic :Ind illus.
Order No. 696-$9.95 Leatherette; $6.95 paper
JAPANESE CONSUMER ELECTRONICS
SCHEMATIC/SERVICING MANUAL. 8:1 models
of 7 manufacturers- .IVI', Lloyd's, Slidla11d, Pana-
sonic, Sanyo, Sharp, and Toshiba. ('livers AM ra-
dicm, clock radios, .571-F'11 receivers. FM stereo sets,
111119ibuu d receivers, radio & tape player combina-
tions. cassette recorders. phonographs, and TV re-
ceivers. Useful info includes: transistor and IC
ernes -reference, tip.; (at recorder -player servicing,trou-
bleshuoting and alignment help for AM -FM and
I- SI stereo receivers, and several troubleshooting
charts. 190 tips., incl. :36 -page schematic foldout.
Order No. 732-58.95 Leatherette; $5.95 Paper
JAPANESE RADIO, RECORD & TAPE PLAY-
ER SERVICE MANUAL. Schein:dies, alignment
data, service tips 1111 a ti ids ravage of import models
of record players, muultibaud radius, cassette tape
players, and 8 -track cartridge tape players. Covers
popular import brands such as Craig. Gambles. Hi-
tachi. .I\'1'. Lafayette, Midland, Muutgomcry Ward.
I'o lasm ile. Sharp, Masterwork, Itea listie, and others.
225 lips.
Order No. 642-$8.95 Leatherette; $6.95 Paper
HOW TO REPAIR SOLID-STATE IMPORTS.
Among this vast collection of nearly 100 hard -to -
Pail schematics by Allied, Lloyd's, Panasonic.
(frown, Alidland, 1'euncrest, Toshiba, and Matsu-
shita, representing the major fureigu-node chassis
distributed in the U.S. And to help you find re-
placement parts. there is a list of importers and dis-
tributors of Japanese consumer products. 100 ups.,
plus 24 -page foldout section. Order No. 532
SERVICING ELECTRONIC ORGANS. Covers the
most popular instruments in use today: Artisan,
Baldwin, Conn, Gulhrause11, Ilanutond, Lowrey,
M agua vox, Rodgers, Thomas, etc. This carefully
planned schematic service manual clearly explains
hour the various electronic circuits wrnrk-tone-gen-
ratiig. keying. "voicing. and special effects sys-
tems, etc. 1611 tips., plus 36 -page foldout section.
Leatherette cover only. Order No. 503

These Complete Schematic Servicing Manuals Available on 10 -Day Free Trial!

TAB BOOKS, Blue Ridge Summit, Pa. 17214
Please send me the Schematic/Servicing Manuals indicated below. I understand you fully guarantee
your Manuals, and that I may return them in 10 days for immediate refund or cancellation of invoice. I enclose $ Please send postpaid.  Please send on 10 -Day FREE trial.
 Please send C.O.D. (Please specify paperbound or leatherette.)
Order No. Order No. Order No. Order No. Order No. Order No. Order No.

Name

Company Phone

Address

City State ZIP

(Paid orders shipped prepaid. Pa. resident add 6% Sales Tax. Outside USA 10% extra.) ET -115

...for more details circle 110 on Reader Service Card



TEST
INSTRUMENT

REPORT

REM Cathode Recovery Unit and CRT Checker
Model CRU-1B. For more information about this
instrument circle 105 on the Reader Serivce
Card.

REM MODEL CRU-1B CATHODE
RECOVERY UNIT/CRT TESTER

 A completely new principle of
cathode repair, which practically
eliminates the danger of damage
to the cathode material, is used in
REM's Model CRU-1B Cathode
Recovery Unit and CRT Tester.

In the past, you may have had
bad experiences when you tried to
rejuvenate picture tubes, because
some of the various rejuvenator
systems depended on the breaking
away of essential cathode coatings
during the cleaning process.

The REM recovery system care-
fully avoids the removal of the
cathode material and allows it to
be used as a standard service pro-
cedure.

With good results when at-
tempting picture tube repairs, it is
now profitable to complete many
repairs rather than lose the job to
new set sales. In many cases the
customer cannot afford a new pic-
ture tube and the TV set would
otherwise be scrapped.

When a picture tube loses
brightness after a period of time,
in most cases the barium oxide on
the cathode of the picture tube be-
comes coated with impurities. The
only portion of the barium coating
that is important to the picture
quality is its surface and if it be-

comes contaminated, its emission
will be reduced, causing a loss of
brightness. It is difficult to remove
this surface contamination with-
out completely removing the oxide
coating and exposing the tungsten
base.

The REM Cathode Recovery
System, according to the manufac-
turer, employs an entirely differ-
ent process to remove the im-
purities. Instead of chipping away
at the essential barium oxide sur-
face, the objective of this system is
to prevent the removal of the
barium. It gradually raises the
current level through the picture
tube to a point so that the recovery
process can take effect. The final
current level is sufficient enough
to cause the barium coating to be-
come soft and plastic like. In this
condition, the clean material is
brought to the surface of the coat-
ing.

Since the mass of the contami-
nant is minute, usually less than
1/100 of 1 percent of the mass of
the barium, it is not necessary to
become destructive in attempting
to remove it. The entire surface of
the cathode is treated equally
without having risked stripping
the surface. The final current is
safely controlled from the instru-
ment. With fixed current levels
maintained and accurately timed
by the instrument, precise appli-
cations of power are assured with-
out damaging the cathode of the
tube.

When testing a picture tube, the
objective is to determine whether
or not the electron gun is capable
of producing an electron beam
strong enough to provide a full
range of brightness on the face of
the picture tube.

The REM unit checks the elec-
tron beam itself, after it has
passed through the control grid
and at a level more than sufficient
to provide a high brightness pic-
ture. Many testing devices in use
today check emission at the con-
trol grid and at a comparatively
low current level. Consequently,
because a tube may operate
reasonably well at low brightness
levels, and yet fail at normal or
high brightness, testing a picture
tube at low current levels most
frequently fails to disclose emis-
sion problems.

The Cathode Recovery Unit and
CRT checker is furnished with

three adapters, one being a three-

in -one. The adapters will accom-
modate the 20 mm B/W tubes
commonly found in General Elec-
tric and Japanese sets, RCA in -
line, Sony Trinitron and General
Electric 11SP22 picture tubes.
The unit will check all picture
tubes available and if the need for
additional adapters arise, they
will be readily available to the
owners of the unit.

When the picture tube is treated
with the REM Cathode Recovery
Unit, the customer receives a
one-year warranty on the picture
tube. If the picture tube does not
emit a picture of satisfactory qual-
ity, the full amount paid for its
recovery treatment will be credit-
ed toward the purchase of a re-
placement tube.

The unit performs three major
functions: First, it will check the
picture tube quality; second, it re-
stores the emission of the tube, if
necessary; and third, is to check its
estimated life expectancy.

Operation

The manufacturer felt that the
unit is so simple to operate that
they did not supply a complete op-
eration manual which would cover
each step in detail. The simplified
operating instructions are found
on the inside of the cover where
they will always be with the unit
when needed, in an easy -to -read
position with large print.

Provided with the unit is a list of
CRT types and recommended
REM sockets and filament volt-
ages taken from standard indus-
try sources.

Quality Checks

When making the quality
check, the function switch is
turned to position 2 which will
check the picture under normal
operating conditions. Next, by
pressing the supercharge button,
the quality readings will be pro-
vided simultaneously on three
separate quality meters for the
red, green, or blue/b-w picture
tube guns. The meters are sepa-
rated into three color regions and
numbered from one to ten. If the
meter pointer falls in the red area
of the meters, the picture quality
of the TV set will be poor. If it falls
in the green shaded area, the pic-
ture will have marginal bright-
ness and contrast. If the pointer
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indication reads in the green area
or above five, the picture tube
compares to a new one.

In position 1 of the function
switch, the picture tube is checked
with a 10 percent reduction in
heater voltage to detect guns ab-
normally sensitive to temperature
change. In this condition the tube
will have a short life expectancy. If
the changes are less than 11/2 units
on the quality meter, the picture
tube is normal.

For proper tracking, all meters
should move up scale. If one or
more of the meters does not move
up scale when the Supercharge
button is pressed, the picture tube
will have poor color tracking.

Short Check

If one of the guns have a heater-

to -cathode short, there will be no
change in the meter reading when
the Supercharge button is pressed.
If an inter -element short is en-
countered, it will cause the meter
to "peg" during the quality check.

To clear a shorted picture tube,
the function switch is turned to
position 4 and the timer is set to 10
seconds. Then set the Gun Selector
switch to the all position, start the
timer and allow it to complete the
cycle.

Cathode Recovery

Set the Function switch to posi-
tion 5, which is the cathode recov-
ery setting. Set the timer to 25
seconds. Set the gun selector to
red. Start timer and wait 5 sec-
onds. Press and hold the Super-
charge button for 15 seconds. If the
current meter does not rise, it will
not recover. Allow timer to com-
plete the cycle. Then repeat this
procedure for each gun.

Life Test

Allow the picture tube to
warm-up to the normal operating
temperature. Set the timer to "O"
on the outer scale. Simultaneous-
ly, turn the Function switch to po-
sition 3 and start the timer. Press
the Supercharge button and note
the time on the outerscale, at
which the first gun drops into the
red area of the quality meter. If
the first gun drops in the red area
in seconds or more, it has approx-
imately the life of a new tube. If it
takes 5 to 9 seconds, one year or
more; 3 to 5 seconds, six to twelve
months; and under 3 seconds, the

picture tube has a life expectancy
of probably less than 6 months.

We tried the unit and was quite
pleased with the results. The pic-
ture tube which we restored was
previously blasted with another
rejuvenator a number of times and
then a brightener was installed.
The green gun of the tube hardly
registered on the meter and after a
couple of tries it was restored to a
useable condition. This amazed
us, because a tube in this condition
can seldom be restored after the
cathode may have been damaged.

The instrument is enclosed in a
durable solid -wood case with vinyl
covering and steel corner protec-
tors. The price of the Model
CRU-1B is $262.45.

SANWA MODEL EM -800
ELECTROTESTER

The Sanwa Model EM -800 Elec-
trotester is a new -mode measur-
ing instrument with ultrahigh
sensitivity and employs junction -
type FET transistors which ena-
bles the instrument to have ex-
tremely high input impedance.

Its compact size, high impact
plastic case, and self-contained
battery power supply makes it an
ideal instrument for field or bench
service applications.

To meet the electronic service
demands of today, the perfor-
mance of the multitester has been
enlarged with emphasis on its cir-
cuit design in two areas which dis-
tinguishes it from other conven-
tional multitesters.

The input impedance of the
voltmeter is maintained at a un-
iform high level for all measure-
ment ranges. Its input impedance
is maintained at 12 M for every
DC volt range keeping the mea-
surement loss very low, especially
for the lower ranges.

When employed to make DC
volt measurements, 3 megohms of
the probe are placed in series with
the input circuit cutting off Cin
(parallel capacity loss across the
input terminals) in consequence,
not disturbing the condition of the
circuit being checked. The input
impedance on some conventional
testers becomes less as the range
is lowered. The frequency cover-
age of the instrument is extended
up to the MHz level.

The COM negative jack is insu-
lated from the case so that inter-
mediary voltage of a divided cir-

Sanwa Model EM -800 FET VTVM. For more in-
formation about this instrument circle 106 on the
Reader Service Card.

cuit can be correctly measured.
When the ground of the equip-
ment being measured is required
to be connected to the instrument,
a separate ground terminal is pro-
vided next to the COM jack.

We noted a number of other im-
portant features that distinguish
the Electrotester from many other
conventional multitesters:

Instant Operation-Solid-state
circuitry eliminates the trouble-
some zero adjustment, allowing
the instrument to function as soon
as the switch is turned on.

Single Control-The function
switch is eliminated and the vari-
ous measurements are controlled
by a single range switch operated
like a conventional tester.

Concentrated Input-The one
probe, which is connected to the
input positive terminal, makes all
measurements, then displays the
measured values on the meter in a
plain easy to read form.

DCV Measurement-A flip of
the polarity switch on the front
panel of the instrument readily al-
lows measurement of positive or
negative DC voltage. It is an es-
sential step to diagnose the per-
formances of various circuits.

Self -Calibrated Pointer-After
the first initial calibration of the
pointer, it is then stabilized by the
FET transistors and no further
calibration is necessary and the
instrument is ready for use.

Zero -Center Reading-By ad-
justing the meter pointer to the
0 -center of the scale, the instru-
ment serves as a galvanometer for

continued on page 54
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THE COLUMN THAT SUPPORTS AMERICA.

You, the small businessman, are
the very backbone of our country.
The heart of free enterprise. The
employer of millions.
But you're letting it down in one
respect. By not supporting U.S.
Savings Bonds.
While 40,000 American companies
operate successful Payroll Savings
Plans, comparatively few small
businesses are among them.
Why?
Maybe you feel you're too busy?

Frill A Pudic Service of This Magazine 8 The Advertising Council

CI

Well, so is General Motors, but
they have 92% participation in
Payroll Savings.
Or maybe you just think you're so
small you won't be missed?
But that's not true either. Small
business is a big and powerful
block. And it's desperately needed.
This nation still needs the kind of
backbone small business has
demonstrated in the past.
So won't you support Payroll
Savings? And America?

e
stock

inAinerica.
Buy U. S. Savings Bonds
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NEW PRODUCTS

FREQUENCY COUNTER 138

A portable high -sensitivity fre-
quency counter designed specifically
for telecommunications applications
is introduced by John Fluke Mfg. Co.
This all -new frequency counter, Model
1920A, incorporates many new and
innovative features including ad-
vanced LSI/MOS circuitry. It features
a 9 -digit LED display, sensitivity to 15
mV, AGC standard, and a frequency
range of 5 Hz to 520 MHz. Optional
internal prescalers to 1000 MHz and
1250 MHz cover the UHF television,
900 MHz telecommunications, and
TACAN/DME bands. Direct and pre -
scaled inputs are color -coded to match
their corresponding function switches
to facilitiate operation, while the
large, 7 -segment, 9 -digit LED display
incorporates full leading zero suppres-
sion, automatic annunciation, over-
flow, and a self -check mode which
lights all digit segments. In addition

to normal frequency measurements, a
burst function switch is provided,
permitting the measurement of RF
bursts having 2 ms or greater dura-
tion. To avoid erroneous reading, the
disply is automatically reset to zero if
the burst width is less than the gate
time selected. Price is $859.

VOM 139

A new solid-state, portable elec-
tronic VOM designed and engineered
primarily for servicing the needs of
the communications industry is intro-
duced by Simpson Electric Co. The
Model 303-3XL VOM features au-
tomatic LED indication of "polarity"
and "power on", switch -selectable zero
center scale for nulling, conventional
and low -power ohms and and fre-
quency response to 100,000 Hz. The
instrument can be operated by both
AC power line with battery in place
and by charged battery alone. A single
rechargeable nickel -cadmium "D" cell
for 20 -hour operation is supplied. A

battery charger adapter is also pro-
vided. Packaged in a high -impact,
shock -resistant case, the unit FET, IC
and LED components in an all -solid-

state circuitry to achieve 10 M input
impedance on both AC and DC, high
sensitivity and drift -free performance.
There are 10 AC and DC voltage
ranges from .03 volt to 1000 volt,
seven standard and low power ohms
ranges, and five AC and DC current
ranges from 30 µA to 10 A. This ver-
satile new unit is accurate to +2 per-
cent full scale in all DC ranges. Com-
pact size is 5.5 x 7.2 x 3.3 inches (140 x
183 x 84 mm) and weighs only 2.5 lbs.
Price is $165.

TV ANTENNA 140

The Target 360 TV antenna intro-
duced by S & A Electronics mounts on
any recreational vehicle and receives
signal within a range of 50 miles. Its
solid state modular construction re-

ceives UHF/VHF TV channels 2
through 83 in color and b -w, as well as
AM/FM radio. Through dual controls,
the antenna can be raised, lowered or
rotated from inside of the vehicle. It
can be raised 35 inches from the roof
and rotated a full 360 degrees. The
antenna folds down securely in a spe-
cially designed nesting system for

travel. The enclosed weather -
resistant design has corrosion -
resistant anodized aluminum, stain-
less steel and high stress plastic com-
ponents. Easily installed, the antenna
requires only %-inch holes.

COLOR TV TEST JIG 141

A new test instrument which facili-
tates the servicing of over 8600 differ-
ent color TV receivers is announced
by the RCA Distributor and
Special Products Div. The unit ena-
bles service technicians to remove the
chassis section of a faulty TV receiver
for diagnosis and repair without the
need for transporting the entire set to
the service shop. The Universal Color
TV Test Jig 10J106 has its own picture
tube, adjustable deflection compo-
nents and speaker which connect to
the chassis of the receiver being re-
paired in place of its own. When it is
adjusted to match the electrical
characteristics specified for the chas-
sis under test, the resulting picture is
identical to the one which would be
obtained in the home while the TV
receiver was intact. Specially de-
signed built-in transformers with a
switching system to permit the testing

of almost all television receivers. Yoke
impedances for virtually every TV set
are matched by simply turning two
switches. They select the vertical yoke
resistance and horizontal inductance
values to match the chassis under test.
Simple pin -to -pin adapters are avail-
able to match the different connectors
used by various manufacturers. The
jig has a built-in high voltage meter
calibrated up to 35 kv with an accu-
racy of ±2 percent. Also there is a
built-in high voltage lead, a ground
lead, an audio cable and 16 -ohm
monitor speaker. It comes complete
with extension cables and adapters
needed for almost all RCA Color chas-
sis manufactured within the past ten
years. A complete cross-reference
handbook which explains the use of
the jig with almost all TV receivers is
included. Price is $339.95.

TWO-WAY FM BUSINESS RADIO 142

Pace Two -Way Radio Products, in-
troduced an all new, economical two -

NOVEMBER 1975. ELECTRONIC TECHNICIAN/DEALER / 51



DELUXE DIGITAL COLOR

CONVERGENCE GENERATOR

NOW AT A PRICE EVERYONE
CAN AFFORD

ROCK SOLID PATTERNS

ALL IC COUNTDOWN CIRCUITS

QUARTZ CRYSTAL OSCILLATORS

2 FULL YEARS' WARRANTY

+tt cotrra serr°n<on

ill Ha

111111,11allii

MODEL $9995
SG -200

10 Patterns: Full & Gated Rainbow, 4
Crosshatch, 4 Dot, Die,Casted 1/e" Alu-
minum Case.

.. °NkNCE 6ENÉpATpp_...

 ® ® 'I IH ®
murmigis

MODEL $7595
SG -150

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

1 ieaeo Electron,
ONCROssN..,.

MODEL

SG -100

ONLY

$5995

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

FULL 15 DAYS MONEY
BACK GUARANTEE

SEE YOUR DISTRIBUTOR OR WRITE:

ELENCO ELECTRONICS INC.
8744 W. North Ter., Niles, III. 60648
312.564-0919 MODEL SG-_

 My check or money order enclosed.

 COD-Add $2.50 mailing & handling.

NAME

ADDRESS

CITY STATE ZIP

DISTRIBUTORS' INQUIRIES INVITED

way lead mobile FM transceiver. The
Model BI3100 radio provides office -
to -job or mobile -to -mobile communi-
cations. This six -channel unit offers
maximum power of 12 watts in the
frequency range of 148-174 MHz.
Other features include: monolithic
crystal filter to minimize receiver dis-

tortion, optional sub -audible tone
squelch, transmit mode indicator
light, "busy" lamp for alerting in use
of selected channel, audio switch for
optional telephone handset, built-in
speaker and plug-in microphone.

OSCILLOSCOPE 143

EDL Instruments, Inc. announces
the introduction of four new general
purpose all solid state oscilloscopes.
The Model 170 (shown in photo) is a
DC to 1.5 MHz scope having a 5 -inch
flat faced CRT. Vertical sensitivity is
20 my/cm. Input impedance is 1

megohm shunted by 30 pf. Sweep fre-
quency is 10 Hz to 100 KHz. This basic
scope is also available as the Model
170T, differing only in that triggered
sweep has been added, and having
sweep speeds to 10 micro seconds/cm.
The new Model 230 scope has a band
width of DC to 5 MHz, sweep fre-

quency of 10 Hz to 500 KHz. This scope
is also available with triggered sweep
as the Model 230T and having sweep
speeds to 1 micro second/cm.

WIRING/CRIMPING TOOL 144

The Metric "WirePlier" No. 70285,
combination wiring and crimping tool
is introduced by Vaco Products Co.
This new metric version of the popular
tool offers several features and advan-
tages not found in other similar tools.
Crimping dies for 1.25, 2.0 and 5.5 mm
size terminals and 7 and 8 mm igni-
tion terminals are included, along

with standard 22-8AWG crimping
dies. Stripping dies for 0.75 to 14 mm
and 22 to 6AWG wire sizers are built-

in. The bolt cutter will accept M2.6,
M3, M3.5, M4, and M5 metric bolts.
Standard features incorporated into
the tool include a wire cutter, strip -
length and bolt length guides. The tool
measure 22.25 mm (8% inches) long,
and has black oxide finish with white
lettering. It has over -size red cushion
grip handles for more comfortable
crimping.

PROJECTION TV KIT 145

Miami Projection TV introduced a
new Projection Television Kit that
easily converts any color or black and

white set to wall size projection with a
50 -inch picture. The kit consists of a
specially designed TV projection lens
and a high efficiency screen. An
high -voltage intensifier for brighter
pictures is also available. Complete
instructions for converting the TV set
and installing the necessary compo-
nents are furnished. A completely as-
sembled projection TV set with a 13 -
inch color tube and an attractive stand
is also available.

TUNER SUBSTITUTION UNIT 146

PTS Electronics, Inc., has intro-
duced a new dual-purpose tuner sub-
stitution unit named "Port -A -
Analyst", Model 4001. It can be used to
substitute the regular tuner for check-
ing both the VHF and UHF tuners. In
addition, the tuner can be plugged into
the IF input connector of the TV set
and left in the home until the tuner is
repaired, allowing continuous opera-
tion of the TV set. The unit has an
input impedance of 300 -ohm balanced
VHF or UHF, and is electrically iso-

..for more details circle 112 on Reader Service Card
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lated. The sensitivity of the unit is 30
or, with a 41 MHz output. It can be

powered by AC or a self-contained bat-
tery and is housed in a sturdy vinyl -
clad aluminum cabinet. The price is
$59.95.

CORDLESS SOLDERING IRON 147

The features of total portability, in-
stant heat and minimum weight have
been combined to make the Weller
cordless soldering iron an essential
bench and service kit tool. The fully
self-contained Model WC100 iron,
with long -life, rechargeable nickel
cadmium batteries and complete with
overnight power charger, provides in-
stant heat to 700 -degrees F. for about
15 minutes of intricate to heavy duty

soldering with three available inter-
changeable tips. The soldering iron,
weighing only 53/4 oz, is contoured and
balanced for maximum hand comfort,
and features both built-in work light
and safety -lock switch.

POWER AMPLIFIER MODULES 148

General Electric's Tube Products Dept.
has introduced five solid-state power

amplifier modules primarily for re-
placement use in domestic and im-
ported stereo components. The five
devices cover a range of power outputs

from 8- to 25 -watts. They are included
in GE's 1975 Replacement Semicon-
ductor Guide, with cross references to
RCA, Sylvania and original equip-
ment part numbers. This offering of
solid-state devices is to be expanded in
the near future to make it easier for
electronic technicians to service audio
equipment.

ANTENNA COUPLER 149

Cleaner signal reception and better
transmission at maximum power out-
put result from the use of the new
LAC -895 Antenna Coupler, from
Leader Instruments Corp. The in-
strument is said to provide proper an-
tenna matching, virtually removing
all T.V.I. problems. Frequency range
is 3.5, 7, 14, 21, 28 MHz, amateur

band. Input impedance is 50 ohms
while load impedance is 50 ohms or 75
ohms coaxial cable. Power consump-
tion is 200 W while the insertion loss is
0.5 dB or less. The unit may be left in
circuit to facilitate optimum operating
capability. Price is $159.95.

CB ANTENNA 150

Russell Industries, Inc. introduced a
replacement antenna for CB (27
MHz). Labeled Duck -CB, the part is

said to be the first unbreakable CB
antenna. The "Rubber Duckie" con-
tinuously loaded 12 -inch antenna is
designed for portable transmitters
and receivers. Insulated with vinyl
coating, the antenna clamps onto
existing antenna with one set screw.
Individually packaged in color -coded
sleeves, the durable antenna can be
bent at all angles without breaking.

UHF TRANSCEIVER 151

Regency Electronics, Inc. has an-
nounced the introduction of their first
UHF -band business transceiver.
Operating on the 450-470 MHz range,
the new unit offers 70 dB intermodu-
lation rejection and 75 dB adjacent

T & T VALUE SALE
RAYTHEON, I.C.C., RCA, SYLVANIA

FAMOUS MARE, NEW JOBBER -BOXED TUBES
NOW WITH NEW 5 -YEAR GUARANTEE

80% Off LIST

1V2 5 for $3.00  6HA5 5 for $4.80
2AV2 5 for 3.95
3A3 5 for 5.05

BHQ5 5 for $6.35
 6H V6 5 for 11.80

3AT2 5 for 4.90  8JC6 6 for $6.6533K5 5 for 4.85  EWES 6 for 11.15
 S SHA5HMS 55 forfor

$4.
$4.80

6JU8
80 8J8E

6
5 forfor$6.$9.6530

 6GH8 5 for $5.90  6KA8 6 for 8.15
O 6AY3 5 for $5.05 LIp ORE8 5 for 7.65 6BK4 6 for $9.35  BKTB 5 for 6.85
 6CG3 5 for $4.95  SKIS 6 for 5.15
 6C08 5 for

$
$5.40  6LB6 6 for 10.75

5 for 11.15
o 6DW4 5 for $$$4.70

0 6LQ6
5 for gg$$3.75

O SEAS 5 for 4.50
7.00

o 6EQJJ7 5 for $4.50

4.95

U I7JZ 7

5 for

5 for $6 50
10 60F7 5 for $67

5 for
.75

232965
 33GY7 5 for 8.05

 BGHS 5 for $3.95  36MC6 5 for 11.40
 6GJ7 5 for $3.40  38H E7 5 for $9.20
 60M6 6 for $5.25  38HK7 6 for 9.00
 613U7 5 for $6.25  42KN6 5 for 9.15

What Is not advertised -write In at 80%
Off List!

 A 6GH8 SPECIAL 100 for $69.00
SYLVANIA TUBES - NEW FACTORY BOXED
70% & 10% Off LIST ON ENTIRE LINE

 SAS 5 for $6.82  6HA5 5 for $8.48
 6BK4 5 for 12.62  6LB6 5 for 14.51 6CJ3 5 for $6.35  6LQ6 5 for 15.05
 6FQ7 5 for $5.06 0 17JZ8 5 for $6.08
 6GH8 5 for $5.33  23Z8 5 for $8.10

TRANSISTORS XACT. REPLACEMENT (BOXED)
Up To 85% off UST

SK 3008 8018 3021
O 3041 3052 3064 3083 3084 3103
 3114 3115 3124 3132 ECG 743
 ECO 728
 Hep 707 Hep 740
 Zen. 212-46

ECO
102A
121
124
152
131
184
183
198
157
159
165
128A

10 for $5.85
10 for $3.38
10 for $4.73
10 for $6.30
10 for $5.85
10 for $6.75
10 for $6.30
10 for $7.20
10 for $4.50
10 for $3.80
5 for $12.40
10 for $3.15
10 for $3.90
5 for $14.75
5 for $10.00
5 for $12.50
5 for $12.50

5 for $7.50
LARGE DISCOUNTS ON ALL TEST EQUIPMENT

 B & K Precision Portable Digital Multi -
meter Model 280. Reg. Price $98.95 -
Our Price $85.00

DIODES & RECTIFIERS EQUIV.
RCA Damper Diode Equiv. To:

 RCA 120818 $1.50  RCA 135832 $2.95
 6500 PIV Color Focus Rect. 10 for $5.00
 2.5 amp. 100 PIV-IR 170 100 for $8.95
 Zen. Voltage Tripler 212-136 2 for $8.00
 Sy'. Voltage Tripler 32.29778.3 ea. $9.95
 e Meg. Resistors  53 Meg.Resi

20 for $5.00
 Panasonic Focus Resistor

Pt. #ERRI OF 3 for $10.00
 Focustat Focus Blocks 4 for $10.00
AUDIO - CARTRIDGES - SPEAKERS - NEEDLES REPL-
 60 Min. Cassette Tape 12 for $4.00
O 90 Min. Cassette Norelco Type Boxed

12 for $6.00
 Stereo Headphones Ext. 25' 10 for $15.00 Equiv.  N77  N75 O N91

 Shure 44  Pickering V15 ea. $2.95
O Pillow Speakers 10 for $6.95
 Universal AC Adapter 5v, 75v, 8v ea. $3.95
 117V AC to BV DC Adapter 5 for 55.00
 GE Remote Mike -no plug 5 for $5.00
 Panasonic Phono Arm, Incl. Cart.

& Needle 3 for $4.50
 Panasonic Cart. EPC7OLTCS 10 for $7.50
 Zen. Cart. 142-167 3 for $10.00
 Astatic Cart. 142 4 for $5.00
 20 Asst. Tape Belts ( Dealer Net

$70) Your Cost $7.00 3x5 0 4" Speakers 8 for $5.00
ANTENNAS

 72 ohm to 300 ohm Matching
Transformer 10 for $7.50

 59U "F" Connectors 100 for $10.00
 300 ohm 2 -set Coupler C012 5 for $7.50

GENERAL 19 á 26" 0 21,E
Color Boosters 8 for 511.95

 117V to 0.12.18V AO 4 for $6.00
 RCA Color Yoke 40 CTO

& OTC 44 ea. $9.95 $500TMerchandiseSurprise Package of
$10.00

 FREE DESK LAMP WITH ANY ORDER
LETTERS OF CREDIT & ALL CHECKS
PLACED ON DEPOSIT WITH MANUFAC-
TURERS HANOVER TRUST BANK, N. Y. C.

Minimum Orders $50-F.O.B. Brooklyn, N.Y.
Catalogs $1 -Refundable upon your order
C.O.D.'s 50% deposit -CASH ONLY

(T & T SALES CO)
4802 AVENUE K

BROOKLYN, N. Y. 11234
Phone: (212) 241-5940
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SEND FOR OUR BIG

FREE WHOLESALE
CATALOG

FOR DEALERS ONLY!
ir We do not sell the consumer!
I
I

Save on
thousands of audio,
and electronic parts,

test equipment and accessories.

IEC - MULLARD

33c
MINIMUM 10

POPULAR 6GH8
ORDER No. X 114

SEND CHECK WITH
ORDER - WE PAY
SHIPPING CHARGE

QUALITONE INDUSTRIES, INC.
17 Columbus Avenue, Tuckahoe, N.Y. 10707
Please send FREE Catalog to:

Name

Company

Address

City State/Zip

channel selectivity. The new unit, de-
signated Micro -Corn U-11, can be or-
dered with the Action -Call plug-in
tone coded squelch option. The price is
$495.

DISTRIBUTION AMPLIFIER 152

ACA has added a very high input
and exceptionally high output dis-
tribution amplifier to its MATV line.
The model MSV 70 has a 3.0 volt out-
put with an input capability of
126,000 microvolts. The bandwidth

FREE ALARM CATALOG
Huge selection of burglar & fire sys-
tems, supplies. Motion detectors, in-
frared beams; controls, door switches,
bells, sirens. 500 items, 99 pp. packed
with technical details, notes.

(Outside U.S., send $1.00.)
elmountain west alarm
4215 n. 16th st., phoenix, az. 85016

.for more details circle 124 on Reader Service Card ...for more details circle 123 on Reader Service Card

841
MEANS
MORE

CRT RECOVERY/TEST SET
FROM SYT

 MORE SHARPNESS
AND BRIGHTNESS

 MORE LIFE

 MORE PROFIT

 MORE SAFETY FOR YOU

84-1 is safe enough to use on every
service call because 84-1 uses lower
filament voltage and lower cathode
currents over longer time periods
for safe recovery. P.O. BOX 9157

EL PASO, TEXAS 79933
915/542-1711

ASK FOR DISTRIBUTOR. DEMONSTRATION
...for more details circle 130 on Reader Service Card
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covers 54 to 300 MHz which includes
the CATV mid -bands and super -
bands, a "low noise" figure of 4.1 dB
and includes a variable gain control

which allows considerably more input
than the rated input capability. Price
less than $125.

Please do not send money for items
for which there is a fee. The Reader
Service Card indicates your interest
in an item. The company or organiza-
tion will bill you directly.

TEST INSTRUMENT REPORT
continued from page 49

adjusting transistor and FM dis-
criminating circuits, etc.

Joint Use Of Probes-An op-
tional RF probe, as well as a 30 kv
high voltage probe, are available
as optional accessories and can be
jointly connected to the instru-
ment.

When the range switch is placed
in the "G" position, the instru-
ment functions as an ampereme-
ter reading 0.1 full scale, and as
a voltmeter reading 0.3 volt full
scale. Although the "G" range
uses the instrument as a 0.3 volt-
meter, the probe switch is placed
to the opposite side. On the DC
position, the instrument functions
as a voltmeter to read 0.6 volt full
scale.

Specifications

DC Volt Ranges: (±) 0.3, 1.2, 3,
12, 30, 120, 300, 1200. Input Im-
pedance: 12 Megohms (3M for 0.3
volts). DCA: (+) 0.1 pa (G -Range),
1.2 ma, 12 má, 300 ma. Voltage
Drop Between Terminals: 300 mv.
AC Volt Ranges: 1.2, 3, 12, 30, 300,
1200. Input Impedance: 1 M. Fre-
quency Coverage: 30 Hz to 5 MHz
(±3 dB). Ohm Scale: X1, X100,
X1K, X100K. DB: -20 to +3 dB,
-10 to +10 dB, Oto+23 dB, +40
to +63 dB. The price is $165.95.



CARR TALK
continued from page 46

service -type oscilloscope. A 250 -
ohm, 500 -watt non -inductive
dummy load will absorb the power
generated. Some of the items you
should have are:
Normal Electronics Instruments:
1) VTVM
2) VOM (avoid FET types)
3) Triggered -sweep portable os-
cilloscope (500 KHz or better)
4) Collection of regulated bench
power supplies
Special" Instruments (Manufac-
turers of these advertise in Medical
Electronics & Data magazine):
1) ECG waveform simulator (a
kind of signal generator, Parke -
Davis 3150 or equivalent, slang
term "chicken heart").
3) AC leakage tester for microam-
pere level currents (Instrutek or
bio-design)
4) Stylus pressure gauge
5) 0-2 amp RF ammeter and 250-
ohm/500-watt dummy load
"Nice to Have If you can afford
them" Instruments
1) Briefcase tool kit (w/tools)
2) Portable DMM (Fluke 8000 or
equivalent)
3) Polaroid CR -9 hand-held scope
camera for analyzing certain de-
fibrillator defects
4) Frequency counter ("high re-
solution" type preferred)
5) Tektronix 211 -series or equiva-
lent battery -powered miniscope
6) Tektronix TM -500 series in-
struments on their "medical ser-
vice" cart (nice, but costly).

Next month, we'll get back to
vehicular & outdoor electronics
topics.

PROFITABLY SPEAKING
continued from page 21

RCA 34 -module inventory in one
of your service vehicles and out of
it your home -call technician sold
an average of only 1 module per
day during his 5 -day workweek.
At an average gross profit of $7.00
per module, from the color TV
module sales of this one technician
you would realized $140 gross
profit per month from your
$372.70 investment, or an annual
gross return of 450 percent on your
investment.

Although handling, storage and

other inevitable inventorying
costs will cause the net profit and
net return in the preceding exam-
ple to be slightly less than the
gross figures, in my opinion it
clearly shows that brand -selective
inventorying of color TV modules
can be both profitable and a sound
investment even at a relatively
conservative volume projection of
one per day. What do you think?

MATV LEASING
continued from page 18

the layout situation to one of the
many MATV system manufactur-
ers who are willing to provide free
assistance with system design and
cost estimating. Once you have a
system design and an accurate es-
timate of its cost (including instal-
lation), weigh the cost against the
subscriber potential of the com-
plex and prepare a financial pro-
jection. If it looks promising, make
a pitch to the complex owner. If
you can reach a mutually benefi-
cial arrangement with the owner
and need partial financing, pre-
sent the scheme to your local
banker. Once you have the assur-
ance of any needed financing,
have your attorney draw up a
comprehensive lease contract.

STATEMENT REQUIRED BY THE ACT OF OCTOBER 23, 1962 (39

U.S. Code, 4369) SHOWING THE OWNERSHIP, MANAGEMENT
AND CIRCULATION OF ELECTRONIC TECHNICIAN/DEALER pub-
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346 Ways
To Save On
Instruments!
EICO's Test Instruments line
is the industry's most
comprehensive because each
instrument serves a specific
group of professional needs.
You name the requirement-
from a resistance box to a
VTVM, from a signal tracer to
a scope, from a tube tester to
a color etc., you
can depend on EICO to give

you the best professional
value. Compare our latest
solid state instruments at your
local EICO Electronics
Distributor, he knows your
needs best-and serves your
requirements with the best
values!

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

For latest EICO Catalog on Test
Instruments, Automotive and Hobby
Electronics, Eicocraft Project kits,
Burglar -Fire Alarm Systems and name
of nearest EICO Distributor, check reader
service card or send 50¢ for fast first
class mail service.

EICO-283 Malta Street,
Brooklyn, N.Y. 11207
30 years of service to the Professional
Serviceman.
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CLASSIFIED
RATES: 400 per word: 500 per word Bold Face
Type. Add $3.00 if you wish Box Number. Minimum
$10.00 charge. Classified Display Rate billed
$43.00 per inch, 1 inch minimum. Remittance must
accompany order. Mail ad copy to: Roz Markhouse,
ET/D, 757 3rd Ave., N.Y. 10017.

Business Opportunities

OWN YOUR OWN PICTURE
TUBE REBUILDING BUSINESS

WW1 Lakeside Induslrres re-
bundmg egwpment you can
rebuild any picture tube,

For complete details send
name. address. zip code to
LAKESIDE INDUSTRIES
3520 W Fullerton Are.
Chicago, III. 60647
Phone. 312-342-3399

BUSINESS FOR SALE. T.V. Sales &
Service. Zenith Franchise. For more infor-
mation contact Harold Schumacher, Box
265, Whittemore, Iowa 50590. 11/75

EXPERT TV Technicians needed to repair
and update master antenna systems with
new patented method. No previous experi-
ence as I will train you the "right way" the
first time. No competition, as you will be
one of a select number directly under my

technical assistance tied together with a
WATS telephone. Earning potential? Over
$200.00 per day. Send complete resume
and credit references: Melvin Cohen, Tele-
vision Broadcast Engineer, May Company
Building, 3651 Prospect Avenue, Riviera
Beach, Fla. 33404. Enclose 130 addressed
envelope. 12/75

Color TV Sales & Service Business. 18
Years in PARKER, ARIZ. On the Colorado
River. Retiring at 68. Sold $40,000 RCA in
1973. AREA EXPANDING RAPIDLY.
Geither Radio & TV., Box 624, Parker,
Arizona 85344. 11/75

ELECTRONICS/AVIONICS EMPLOY-
MENT OPPORTUNITIES. Report on jobs
now open. Details FREE. Aviation
Employment Information Service, Box 240
Y, Northport, New York 11768.

TV Sales and Service, "in sunny Florida",
established 14 years, same location, well
stocked -excellent price, ill health -Look
TV -920 W. New Haven Ave., Melbourne,
Fla., 32901 11/75

Manuals and Periodicals

KNOWLEDGE MEANS PROFIT
Every electronic servicer needs NATESA's

Service Contract Cookbook and Practical
Operations Manual. Either book $15.00.
$22.00 brings you both. NATESA, Dept.
ETD75, 5908 S. Troy St., Chicago, Illinois
60629. 11/75

NEW CANADIAN MAGAZINE. "ELEC-
TRONICS WORKSHOP'. $5.00 YEARLY.
SAMPLE $1.00. ETCO-C, Box 741
MONTREAL H3C2V2.

MANUAL -Numerous circuits -Analog/
digital-$3.95-Electronics/ETD, P.O.
Box 127, Hopedale, MA 01747. 1/76

Catalogs

UNUSUAL SURPLUS, CLOSEOUTS
AND PARTS CATALOG. RUSH $1
ETCO-4 ELECTRONICS. Box 741,
MONTREAL H3C2V2.

TV & RADIO TUBES .360 EA!! Send for
free color parts catalog Your order free if
not shipped in 24 hours. Cornell Elec-
tronics 4215-17 University San Diego
California 92105

Computer Accessories, Surplus Electronics
Bargains, Electronic Kits, Technical Re-
ports, New Semiconductors and Electronic

r send a message...
...write here.

1. Number of insertions: (circle) 1 2 3 6 12
2. Start with (month)
3. Amount enclosed: $
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CITY STATE ZIP
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Parts, Telecommunications, Buyers
Guides; CATALOG 752B, 500 deposit; E/S
Lab, Box 738, College Park, Maryland
20740. 11/75

CANADIANS SAVE BIG MONEY!
SURPLUS, CLEAROUTS AND BANK-
RUPTCY INVENTORIES. HIFI AND
PARTS. CATALOGS $1.00. ETCO-D
ELECTRONICS. Box 741, MONTREAL
H3C 2V2.

HEAR POLICE/FIRE Dispatchers! Cata-
log shows exclusive official directories of
"Confidential" channels, Send self-
addressed stamped envelope. Dealers
wanted. Communications, Box 56 -ET,
Commack, NY 11725

FREE Bargain Catalog. LEDS, IC'S, Re-
lays, Ultrasonic Devices, Transistors,
Keyboards, Precision Trimmer Capacitors,
Resistors, Electrolytic Capacitors, Lamps,
Switches, Unique Components. Low, Low
Prices! CHANEY'S, Box 15431, Lakewood,
Colo. 80215

Auction

Auction -Highest bidder takes Sencore:
PS163 scope, SM152 sweeper, sweep circuit
analyzer, like new and guaranteed 100
popular diamond needles, 750 popular
tubes, new. Box 158, Ephrata, Wash.
98823. 11/75

For Sale

Game for thinkers: Emphasis on what to
think, Challenging: ($3.00) refundable.
Tayo Paul, 980 Greene Ave., Brooklyn,
11221. 12/75

JAPANESE TRANSISTORS-All Trans-
istors Original Factory Made. Free
Catalog. West Pacific Electronics, Box
25837, W. Los Angeles, CA 90025. 1 76

ELECTRONIC

TECHNICIAN DEALER

is not responsible for

any of the items,

plans, courses or

quality of products

offered through our

classified section.

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

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

TV Owners: Automatic, diagnostic, dial -a -

fix, guaranteed to save you on your TV
repairs, ($3Á0i refundable. Tayo Paul. 9811
Greene Ave., Brooklyn, NY 11221.

COLOR TELEPHONES with plug and
jack, all new American made $29.90. Ring-
ers Extra. Latest sytles available, ten col-
ors. Retired Installers Secrets $2. Telectra
Sales, Box 25117 -ET, Richmond VA
23260. 12 75

Lease or Sale
Three acres -700 foot frontage on Main St.
Will consider franchise. Jasky Bros. M.S.
Inc. 169-205 Main St. Prospect Park, N.J.
07508 12,75

REBUILD PICTURE TUBES. We sell new
& used equipment with complete instruc-
tions in our plant. We buy used equipment.
Factory Outlet, 951 E. Hudson St., Colum-
bus, OH 43211 614-263-0645.

HARD -TO -GET REPAIR SUPPLIES for
police radar. Request free list on Let-
terhead. Electronic Specialists, Inc., Box
122 -ET, Natick, Mass. 01760. 11 75

Construction Plans

SURPRISE! SURPRISE! Digital Piano
Tuning Device tunes ALL musical instru-
ments Accurately! Perfectly! Inexpen-
sively! Construction -Instruction Plans
Complete $12.95 Airmailed Postpaid!
Moonlighting quickly repays $40 elec-
tronics investment! GREEN BANK SCI-
ENTIFIC, Box 100Y, Green Bank, WVa
24944. 2/76

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

BUILD THAT ELECTRONIC ORGAN
YOU ALWAYS WANTED AT A PRICE
YOU CAN AFFORD. Third edition of"Or-
gan Builder's Guide" pictured product kit
line, circuits, block diagrams, design
rationale using IC divider and independent
generators with diode keying. $3.00 post-
paid. Also, free brochure on keyboards.
DEVTRONIX ORGAN PRODUCTS, Dept.
A., 5872 Amapola Dr., San Jose, CA. 95129

Thanks to you
it works ...

FOR ALLOF US

United Way
a do.rto}onn cootr,buted lot the publ,C good. f e

NATION-WIDE
TUBE & TRANSISTOR CO.

OUR
ORDER

0Z4
1G3
1R5
1S5
1T4
1U4
1V2
3A3
3ÁU6
3B7
3BU8
3BZ6
3CB6
3083
3DT6
3G K5
3HÁ5
4CB6
5CG8 6AU6
5J6 6AV5
5114 64V6
5118 6AWS
5V4 6AX4
5V6 6AY3
5Y3 6BÁ6
6ÁC7 6BC5
6ÁF4 6BF6
6ÁG5 6866
6ÁG7 6BH6
6AH4 6BH11
6AK5 6BL7
6AL5 6BL8
6ÁQ5 6BN6
6ÁS8 6806
6418 6807
64114 6BZ6

22nd
NOW

MAIL
from This

ORDER YEAR
Sample Listing

ORIGINATORS
OF

39 Tube:

$35 per 100

6827
6CB6
6CD6
6CG8
6CJ3
6CL6
6CM7
6C04
6DA4
6DE4
6DE6
6DQ6
6DW4
6EH7
6EJ7
6ES5
6EW6
6FH5

6FQ7 6JN6 6X8
6FS5 6K6 7A4
6GC5 6K7 7A5
6GE5 6K11 7E6
6GF7 6KZ8 7E7
6GH8 6LUS 7H7
6GJ7 6011 iX6
6GK5 6S4 7X7
6GK6 6S8 8610
6H6 6SA7 88U11
6HA5 6SK7 8FQ7
6HB7 6SL7 SLTS
6HS5 6SN7 100E7
6J4 6SQ7 106K6
6J5 6SS7 12AT7
6J6 6U8 12AU7
6JE6 6X4 12AV6
6JH6 6X5 12AX4

124X7
12BÁ6
1213E6
12BH7
12BY7
12CU5
12DQ6
12F8
12L6
12SK7
12SL7
12SN7
12SQ7
13FD7
1407
15KY8
17AY3
17BF11
17046
17JN6
17JZ8
18685
1909
21HB5
24A
25L6
25W4
25Z6
27
31LZ6
34CE3
35LR6
39/44
41
5005
7868

FREE BONUS: An AM/FM Pocket Radio will
be sent free with every order of $35 or more
from the above tube listing. (May Be Pur-
chased for $9.95 prepaid.)
FREE BONUS: RCA Tube Caddy with every
order of $99 or more from the above tube
list. Caddy may be purchased for $21.95
plus $2 UPS.
All tubes individually boned, packaged and
code dated, guaranteed 1 year. 5 -day, mon-
ey -back offer. All tubes shipped immediate-
ly, prepaid.

SEND FOR FREE COMPLETE LIST!

SOLID-STATE REPAIR
our Home Entertainment Repair Dept. sill repair any
unit from a pellet radio 1., a transistor TV. Sample
rhare< r;l <sctb $8.97. plea !arts. .1M ear lady,

0,11.1 :dl broken parts. List
meld. m. ..ill. ra. \I.,nl:a,l units $2.:li extra.
Send no nunut uilh repairs. When completed, the}
hill to returned ('OD. Satisfaction guaranteed of

your money hark.

Send for Free List of Our 20mm Black and
White Picture Tubes.
TERMS: All orders shipped prepaid! No mini-
mum order. Send check or money order. Add
$1.00 for handling on orders under $10. Ca-
nadian á Foreign, add approx. postage 25°ó
deposit on COD's.

NATION-WIDE
TUBE & TRANSISTOR CO.

1275 Stuyvesant Ave., Union, N.J. OlAD
Tel. 12011 688-1414 Dept. ET11

...for more details circle 153 on Reader Service Card
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FWe carry
B&K, EICO,
RCA, FLUKE,
SEN CORE,
SIMpSON
HICKOK and
LEADER.
We sell them
at *%off.

*Our prices are so low the manu-
facturers forbid us to advertise
them. Write and find out how
much you can save

Complete line of tubes,
tools and electronic supplies

FORDHAMFRI:ECATALOG
RADIO SUPPLY CO., INC.

Slow558 Morris Ave., Bronx, N.Y. 10451
Tel: (212) 585-0330

Circle No. 116 on Reader Inquiry Card

Isn't it time you had
another choice in
electronic kits?

Introducing ...
the other choices:

ELECTRONIC
KITS

Over 150 easy -to -boat t,
high-quaray electronic kits for

technician and engineer

E4-fi.autarrgtive.C8,
amateur radio, secwity alarme.
iogc devices, test ep{tmecd,
musical retrtsent
accessories,
equprnent cabnets

164 kits offering better value.
greater choice than any other
kits available today. For free
catalog, write:

1ROOCRAF

Amtroncraft Kits Ltd.
111111011110 1 West 13th St.,

 New York, N.Y.10011
(212) 255-2362

Circle No. 107 on Reader Inquiry Card

58 / ELECTRONIC TECHNICIAN/DEALER, NOVEM

READER

SERVICE INDEX

ADVERTISER'S INDEX

154 American Technology Corp. 28

107 Amtoncraft Kits, Ltd. 58

108 Arrow Fastener Co., Inc. 12

109 Blonder -Tongue
Laboratories, Inc. 41

117 Breaker Corp 1

Cleveland Institute of
Electronics 59,60

111 EICO Electronic
Instruments Co. 55

112 Elenco Electronics, Inc 52

132 Electronic Book Club 32-35

113 Enterprise Development Corp..58
114 Fluke Manufacturing, John ...21
115 Ford Motor Company 30

116 Fordham Radio
Supply Co., Inc. 58

GTE Sylvania,
Consumer Renewal 15

General Electric Co.,
Tube Division 21

118 Heath Company, The 6

119 Hewlett Packard 19

120 Jerrold Electronics Corp. 29

103 Leader Instruments
Corp. Cover 3

121 Motorola Training Institute ...28
122 Mallory Distributor

Products Co. 2

123 Mountain West Alarm
Supply Co. 54

153 Nationwide 57

102 PTS Electronics, Inc. ...Cover 2
124 Qualitone Industries, Inc. 54

125 Quietrole Co. 58

126 Raytheon Co.,
Receiving Tubes 25

RCA Distributor and Special Products
Division, Accessories 38, 39

127 Solid State 7

128 Test Equipment 31

129 Test Equipment 43

130 SYT Corporation 54

131 T & T Sales Company 53

110 Tab Books 47

133 Thordarson Meissner, Inc. 11

134 Triad/Utrad 14

104 Triplett Corp. Cover 4

135 Tuner Service Corp 8

136 Weller-Xcelite 40

137 Winegard Company 4,5

Zenith Radio Corp. 13

BER 1975

sh-h-h-h
silence
golden

QUIE1R0LE
II es RI

SPRAY -PACK
LUBRI-CLEANER

TV TUNERS, SWITCHES,

ROLS POTS RELAYS. ETC

CAUTION

Put the hush on scratchy,
raspy, whiney controls with
Quietrole electronic cleaners
and lubricants. You'll have
happy customers that you'll
see again next time their
equipment needs servicing.

Quietrole aerosol and eye-
dropper lubricants are easy
to use, extremely effective.
Harmless to plastics and
metals. Non-conductive,
non -inflammable, non-
corrosive. With zero effects
on capacity and resistance.

Quietrole lubricants - for
tuners, switches, controls,
relays, slides, etc. Carried
by leading jobbers and dis-
tributors everywhere.

QUProduct of

IETROLE
COMPANY

. Spartanburg, South Carolina

Circle No 125 on Reader Inquiry Card

endeco
ow - soldering &
ego desoldering

° equipment

SOLDERING
IRONS

Pencil style. Safety light. Two heats - 20w and
40w. 6 tips. Unbreakable handle. 2 and 3 wire
neoprene cords.

DESOLDERING
IRONS

Pencil style. Safety light. Some operate at 40w, idle
at 20w. 8 tip sizes 2 and 3 wire neoprene cords

SOLDERING &
DESOLDERING

KITS

Everything needed
to solder or de -

solder or both. All
in a handy lifetime metal

box with hasp.

See your distributor or write.. .

Enterprise Development Corp.
5127 E. 65th St Indianapolis IN 46220

PHONE (3171 251-1231

Circle Nc 113 on Reader Inquiry Card



ELECTRONIC
TECHNICUW/DEALER

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

SCHEMATIC NO.

TOP VIEW OF UHF TUNER 941461 1

SCHEMATIC NO.
AIRLINE 1613 SYLVANIA 1615
TV Model GAI-13135A/B Color TV Chassis E12-1, -2

GENERAL ELECTRIC 1617
TV Chassis 12XB/15XB

GENERAL ELECTRIC 1614
Color TV Chassis 25MB-2
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SAFETY NOTICE
TIE DESmN OF THIS RECEIVER CONTAINS MANY CIRCUITS AND COMPONENTS

INCLUDED SPECIFICALLY FOR SAFETY PURPOSES. FOR CONTINUED PROTECTION,

NO CHANGES SHOULD BE MADE TO THE ORIGINAL DESIGN. REPLACEMENT PARTS

MUST BE IDENTICAL TO THOSE USED IN THE ORIGINAL CIRCUIT. SERYCE SHOULD

BE PERFORMED BY QUALIFIED PERSONNEL ONLY.
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1614
GENERAL
ELECTRIC
Color TV Chassis
25MB-2
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ELECTRONIC 7_/-7-7=1714^131C
NOVEMBER  1975
COMPLETE MANUFACTURERS' CIRCUIT DIAGRAMS
AND TECHNICAL INFORMATION FOR 5 NEW SETS
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040020001
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PIN 7
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8246
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C225
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e
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:1422 1( 4

7R L605SR CiVJ

11

1 20 3 %
1x022 .óü
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8603
228

PR2-414000
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0201
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C226
020

(41
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e220 Te:
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#253
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R229
4.7K
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8

R230
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8201
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C255
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BON

(232 C233 c260
E.8

T
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1

0206
4.5 1407 001.

R243 1(267
4.76 2 33

1

C237
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08205

8249
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660

0203
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1215 4.51IIZp TR

R22232

13235
2.2K

L 222

C238
02 T

v2D [ r
R236 02
680

I

825e
3.36 I

130
I OU T

: 4.6V
6237 I
470

SIGNAL COND. 1/2 HORIZ
MOD., PIN 6 8VPP

3640

133
243

*230

Iaui
z,o14

I
TO PINS

140010

s6041603
-.,1 .1.47yí

TO ONE TOUCH BOAR41-
PIN S 1;12
TP610

11V

3i.602
330

270

8616
276

8611
5.6K

8613
10K

TP602 w
A619 2.5K

R6I5 C"5.IK c6 6.414

TP601

4 8705

4 15

3 114

0. .T. 39 1770 IC6D11! 4

-' 5

16R
Y0.

606 R607
06 476

4606 C60I
47MrX .05

13 PI401

24

0230

123

2212
254

TR

4110

5

01301 A.7

DI LAY
LINE

330

11/2 ONE TOUCH

1617 /617

715

6,5040,

C1114.1L piC TOG CONTROL

470

0230

117044

1617

C GIS

L618

6 II

6624 C624

0.1142

pRASE

E647 C648
6.2 2-12

621 St1
18.53

7627

5.66

TO PIN II

1.56

C .605

LINZ

o

C626 C631

19303 ?

31M3'34 72.1.

1190 Tr' R1313

.453
00407

I Tor,

'SIGNAL CONDITIONERI

1+1001

R1001
670 $11003

1000

ST

G.

60
5%

101.

IC623 PHA
1.02 1

(658

.022

632

TO ONE TOUCIO SWITCH

61025

.1417

C1518

.2000
80812 RE2

02 NTT

2.76 OK

R1033 ,T10,2
820 1200.

5.

C1016 OR1

330 +1020 o
.027

12039 R.04

31°020' I

17153

.0042

.230
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1/2 HORIZ.
4VPP
GRITE MIN.

112 HORIZ
IVPP

f

6

VIDEO LOW
O LEVEL MOD.

PIN 14

01007
BASE

C320

TIOPP
IR.110

25v .30

GI
IST AOVO 4

H

1/2 HORIZ. VIDEO LOW 1/2 HORIZ. VIDEO LOW 1/2 HORIZ.
15VPP LEVEL MOD. 55VPPO LEVEL MOD. 6VPP
GRITE MAX. PIN 14 PIN 9

MEE
1/2 HORIZ. TP1005 1/2 VERT
1.3VPP l"J 1VPP

TO PINS TOPIN3
VI 11OR12. TRANS.

FJ14 R316
560

1.302-
5.6.10

TP340
N¿

^H

J4r
3344

341 . . 1.50
ISv E 10K

F4

Y3 f T

Y CHANNEL.

28

44306
325 0323

7.SV_'¿yT 7620 4,7K-

0702 1/2 VERT.
BASE 1VPP

0324 I 23v
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CaI I
A5T

TP]05 - I

]14 ®
47YF
16Y

0230

40 0341E

R342 N3í5]Sv Í2K $ Op
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61703
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e ZJ43

D711 rP. 1Tq
wU - 0346
330 TK

/ i
.2BV
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01903A

20347
270

_ I

019036
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TP304 t 2 VERT.
6VPP

TP3o4 t 2 HORIZ. VIDEO LOW 1/2 VERT. VIDEO LOW 1/2 HORIZ. RGB MOD. 1/2 HORIZ. RGB MOD. /2 HORIZ. RGB MOD.
6VPP 0 LEVEL MOD. 6VPP  LEVEL MOD. 150VPP '11 CRT RED 80VPP 1? COT GREEN 150VPP '1 CRT BLUE

PIN 10 PIN 10 CATH. 7EHm CATH. TERM. CATH. TERM

EI
0702 112 VERT. TP704 1 2 VERT

2B COLLECTOR 45VPP 30 1VPP

R. G. B. AMP'

11S1o100V

d r
TP705

1 2 HORIZ BUFFER MOD. 1/2 HORIZ. BUFFER MOD. 1,2 HORIZ. 01101 1/2 HORIZ. BUFFER MOO.
30vPP 32)PIN 8 1.2VPP ()PIN 4 130VPP Q5COLLECTOR 10VPP )PIN 3

*402 0402
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0409 0410
1. Si <IA

C403
2201

125ro200V
R416

Oy. ORIYE

R=W` R41]l
?$

8412
33
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AMP
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1Y
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2101 #41I") <(P414
J.3K SG 2K

li

02

OÑ 0404

p.Sa$IiO í4

C403
220 462

R439
]K
2r

'333432

0436
4.111

! RN
I0% DRIVE

R433
9K:

R438í
jY404IoX_

043

4--i
óóái

N

íR431
3.311

0405
WEN OUTPUT

ARP

0434
6.20

R4491I.SN
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BILE

% DRIVE

5

04}9$ R í
< 9K

2W

0452 0406
t GYP

:450 135
Rp5

K =4405

R46J
-1
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R451
3.3K

41K
IOY.
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I BLUE OUTPUT

AMP

R454
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t1

R -Y

¿p811116461 '
}$L rElllll

IÓ ]641

TP605 Z644 ^

0222 I
I .1-71__ 6646
: I3

13vN 

.~!6
1

3
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i i1

1K VVL
10602 R644C1113011A 5 Ig l.3NDEY00. 

.í1
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C6J8
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TP607
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0645
3.30

1,11905
5000

vE HOLO

s23v* L1k

12

C706 C707
.6V , .00667 .047

I

+1407

I

£ 013T

31F 11+ffl

+2 33

3V

FY 13V

PRODUCT SAFETY NOTICE

PRODUCT SAFETY SHOULD SE CONSIDERED WHEN A COMPONENT
REPLACEMENT IS MACE IN ANY AREA Of A RECEIVER. THE SHADED
MEA Of THIS SCHEMATIC DIAGRAM AND TIE PARTS LIST
DESNNATE COMPONENTS IN WHICH SAFETY CAN SE OF SPECIAL
SMERFICANCE. IT IS PARTICULARLY RECOMMENDED THAT
SEVERAL ELECTRIC CATALOGED PARTS SE USED FOR COMPONENT
REPLACEMENT IN THE SHADED AREAS Of THIS SCHEMATIC.

USE OF SUBSTITUTE REPLACEMENT PARTS WHICH DO NOT
HAVE THE SATE SAFETY CHARACTERISTICS Al RECOMMENDED
IN FACTORY SERVICE INFORMATION MAY CREATE SHOCK. FIRE
OR OTHER HAZARDS.
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SPARK CUP IN
CRT SOCK T
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' 1401Yi
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A 00
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001 3J0

L`
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1
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N
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1
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1615
SYLVANIA
Color TV Chassis
E12-1, -2

NOVEMBER  1975

ELEcrawc W/VAGTLSI,4 X
16 VPPO Ho.iz.

COMPLETE MANUFACTURERS' CIRCUIT DIAGRAMS
AND TECHNICAL INFORMATION FOR 5 NEW SETO 151.

15 .35 VPP
Hort.

IN ill MI MI
® 8128orr

®
Ho izvP

31
No

iPP
O32 1 NaPz

IF MODULE
I 02-39220
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5..11,1

0212
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5ÓV
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.0027 1120,..51051,49

0310
VERT. OUT
i3 gy.

rt

6,351,

AVM
S...
ulna

R457 C457
110 I

11.0 .1111211

IOCIL 203

INN

1 12 VLSI

AT. C444

- C445

13 Ir.

11474

19

034

4..101

MI CID ED
2301.

To svcREC2

900112 2,1

COPYRIGHT 1975 SY ELECTRONIC TECHNICIAN/DEALER 1 EAST FIRST STREET, DULUTH, MINNESOTA 55502



13
1.6vPP .2 VPP

14
.52 VPP

Hari.. Hai.. HON:.Ire
mots 111111

O 7.5 VPP O 9.2 VPP O 3.8 VPP
Hai.. Mori:. Nora.

O 25 VPP47
25 VPP
Vert. Vat.

A

CHROMA
MODULE *l4Y

( 02-39198

0900 *l"v
DELAY DRIVER

n 110a3a
2.41/51311

, i4'"A,7:1";°n ': 5021*/.4v1
1 sa

1
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*1
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z

L

IC VOLTAGE CHART ITV CHASSIS) -
(ALL IN VOLTS)

PIN NO. IC100 IC300 1C400 IC600 IC602 IC604 l IC900

1.1.81
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+4.5
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2
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1+5.4)
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1+1.51

+10.5
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.3.3
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1+1.2)
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(*1.81
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5
(+11.9)
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0
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0
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6
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5%- - - Mm1i. 5105
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+6.6

(.6.61
+10.1

(.10.11
*12.7

1+12.8)
14.7

(+4.71
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1+1.91
.3.4

1+3.41
+.82

(a8)
.19

1.20)
+6.5
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+3.8
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1Cf32ll5 114°
23
5%

5504

t!014

1941
1000
6%

1/335 Ñ71.1V1

P/9v,m C114f

:950Of1 *4.6*
1/2* WWI

0906
BLANKER
INVERTER
3-x+433.3

J34*
/*4D3*J

531
i 2N 33*

SW 1Pf.ri1

2433
.001

Sill *
,5011 3933
e% 1014

C934
.0011

lN

342
2511

090E
VIO. AMP

0024!414
14347 IsmIdK :lrl
e% 7`

09v/*.N14

.011

944
lion
5%

SYMBOL DESCRIPTION
C505A,B- two section electro

100/250v
L110 - sound input
L120 - quad
1260 - 41.25MHz trap
L420 - horiz hold
L640 - tint center

L650 - band pass
L670 - chroma take -off
L940 - 3.58MHz trap
R112 - 100K vol -1 CH
R275 - 2K, sharp
R338 - 1.2M vert height
R460 - focus network
R630 - 4.7K color level
R632 - 25K color
R660 - 100K color kill
R694 - 120K, APC adj
R698 - 120K, ACC adj
R714 - 10K, tint
R905 - 10K, brite
R917 - 25K, contrast
T350 - side pincushion
T400 - horiz output
T440 - horiz drive
T500 - power

- trrpler, HV

3E
I.1001

222

^-{7054 j
iuM

Lí60

5000

*/140904Y1

VIO. DR.
13 3317011-

2939
22012

255 3.5
2214 014

s01ó°
3-0111.2

Cf0
0900

BLANKER
3200333

10954 i
13-1755-2

*Mt
513 I3.I7e14.
IOR

.14
701F

1140

3444
1011

ec34ol-n14f-!

L9N
CN4 47UM

S9]0

*5. LEVEL

SC120 1413.In,..2 on
N

1

3104
25011 14ll

2147.

R150
25011

viiT2./v

ó-óv4 2

3424

114
15on
T 5/9

243. 1
.01 T

3N

nOOi
*lIV P

5WN0
2131112 -TINT

3141

io0n.eLu
20512.

3140

iin

5710
C750

T.
47E

.01 T 1014 5%

510

111003 1¡Mill/25210NII II :;0:
50512.

mm
a

ºóov

l Z 2«.
 suR

31N74 ! 45
5N LIMO22M

141u

107 11/1
20312.

íc71
317174. N

am14
3-nn4 :

LEO

8111
x100

2414
.042
4002

)1-

1114

1

534 ism
.1000 1 15

2002

uno
31751414=

64-1401

13i75N3 T uo
"o.1w T

Nzsin
L 1470
Mom:.

1 1

L _I_

hrt.

I)

2 Orr

NN
570
6%

2IÑT 4.1{{4zl:orr

2lMf

T*1117T

)1
C344 j19N
4705 11111

IC604
3.58 MN. 01C.

ACC B APC D[T,
15-37701-1

5452
122 *7,4áV

51/14
*NO

1150 4ri
.00A /Pí33*)

0600
CNROMA

CONT. AMP.
-3.!5031.

AYP

C140 C6N7125

4-492

T205

íT{00

 0530

IC6OY
CIMOMA DEMOD.

9-31[01-1

1 mTO

EN9
7ri '7M */lY

73/2W

Nf14
YEe

Rw RNl

1* *IE
CNo

nv .os

wÓ1

SYLVANIA PART NO.
150/200v,

145
16Un

611
DRIVE

574
50n
5D

41-39282-1
50-37714-3
50-33195.2
50-37715-2
50-37711-4
50.37716.2
50-37716-2
50-39217-1
50-37714-3
37-35924-5
37-39669-1
37-33036-25
32-37705-1

37-23063-10
37-27242-62
37-33036-21
37-14576-11
37-14576-11
37-27242-61
37-27242-61
37-27242-63
50-37712-1
50-39287-1
56-39144-1
55-39215-3
32-39704-2

0910
GREEN OUT.

3-33174-2 +7.11.4*
NH 4VJ

1943
].3R

3N4
4700

2.2R

iL.4.0
72

0914

5N
57m 1J3
4700
%

*NV37N

47011
w

7E

L910
NUM

S7N

I:n

7D41

2714

lOóV

SYLVANIA
Color TV Chassis
E12-1, -2

)vl

E`16ro33
2W

L

3

- 2604
:óaY

C342 Rl,
22 tK

:111

1101./1,,
1 STAPLE I Sta4

C7m

TO

2íw

6  13

19VFAP22

Pocos
ITO Focus X0740301

'!1
^* =Ó 2tN

1GN C414 C4N
T .º* T .ó T°*-

! CV

I® TO TO I®

-TRANSISTOR 6051905 -
(01N010*755 ALTERRATE 1á1N091

N Ia-2312-1
 13.23+44.1
3 I32N7a
N 13-13032 I
13.[3033.!
1113-1.033-3
 13-29774-I,a
 13.33174-L
1113.3317. -In- a

IIT

Y[TAL
 1'-23N2-1 fVWa
 1. 23124.1 I3-fN71-3

11.173Na
 13.13031-1
N 13.1401.2
12.25012-3 3N71í -I,.
wí3a3111-2

1-3595-a

YETAL
WAWA.

Y 1a.4m1-t
13-34041-3
I3 -94041a
n-34047-3

13-1N07-3

R -x317-1
1111.111324- I

0 34049-!
 13.34.11.

3-34041-4
13-34041-a
13.34047-3

 13-33171-I

- IC KEY (TOP VIER)-

 OREt OR
7ueO pouu

1!3 23 3l

ION)

W7
TC11 M4V

C7N ' C7N I

T.DI Tºe__i
7400 1211 LAYOUT

N0Ú0

1
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1616
ZENITH
Color TV Chassis
13GC10

ELECTRONIC ú/yL,4
NOVEMBER  1975
COMPLETE MANUFACTURERS' CIRCUIT DIAGRAMS
AND TECHNICAL INFORMATION FOR 5 NEW SETO

NOT USED NOT USED NOT UNDO NOT USED

PT00 rUwTPLNI v441
SEE CAC. *Wm PM vEDPIC
TNt CONECTNS.

Tr. Ow rout 10 4445116

(SIPOLAR A.O CI
Vitt

TUNER

P200 TUNER PLUG
ILEAC. END VIEW)

IB POSITION
ROTARY
CHANTIES
SELECT R

CBA
úw41

CHAN.IEL
INDICATOR
LIGHT

14 POSITION
CHANNEL
SELECTOR
ASS' T.

r-*osli 1
ICONO

1
I

Cv_

LIAN.6rt%

.111f' -

ZVeljo-IP. L-9

NÓúiE
TO TUNER CONTROL

33
EGut:' vWL

VARACTOR TUNER
CONTROL CENTER

lv IPASTI.L COT. ONLY

9-7A,

Y6

-J
11v u NI

J200 TUNER UACN
I LEAD END 111111

® 20V AP ® .nMr

TF 1.F.
NOW

R.1»-/
Y

TEL >
YM R 6.6. . ,U1rtL r

I.T

NOT USED

ISO-19OA
ALL NO191pIS ARE INSYTT
IN4Lp9 OTIRRWI9E EnCIIED.

1 I

L.**

I

J
1.1

II L1mr=--- IYO

.`o:i -

LOA

W

 \1 .416.Y I

, I

lY
5s «1íT ITTf- IT .

I.0 401 i21.45-01

YO r..
41=

pp?
I1ñ i:4i

= =
O1 7 PJSOHz

OSVOJOOH,
ODSVof.

J1616NHTO 10Hz
4.2V AP

BO Hz

06V PA
15 760 KHz

24VPJ
16.76 KH4 O SVPJ

16.76 1044

NOT OHO

3` J O60 Hz15750PKHz ® 2 OV60H,J ® 15NHzPA ® 060HIJ 31 15]50KHz ®

0101
121-50300 111-801
1 ST. I.F.

G ti

1,11, LLµ 1

+140

_- .,9 ----j -
q AT 1NITLR 11rcw

I

) E1 O iQ®QI
v1E6

I H:}+19~3.12uI+FIaN

VHF
TUNER

ió e°.:i1n

 _
.'-

03201
121-888
14V RE9.

1

114

Y12

T4V

0109
0102 121-524 OR
I11- am 01 Itl-i0t 121-5211
oRI11-9O7 9R0.1.S
t NO. I.F.

LIw

y iN 1311,7 ,.S5v

U20 U21 121 4,7 2. zW1 Y- Ó70e 070é
i¡I, 121-930

<14 DRIVER

jK1.2r06
RTC*
/TO

350

121-970
NPN OUTPUT

iáa4ér

0701
121-973
PN 09C.

0702 {0709121-975 + 3/-tvJ 121-972:N OSC.
16.

SWITCH

VERTICALn --J"2NODIILE 9-92_,U,s_--_-
2 5 WI

T 'T 'r_ _ Ssv

%' w I

-4-'Fw--
117,_©,0704

0705.
121-Y?

ÍCAaDIFF.
FE} AYS..,-

Al" 5:'

ci iEu6

T ly
11`__Y

re." -
i Ll
1LJ

R

® '1,}I

 y11OC I VI

UT,SSv

i I

«.2aNI 1

N1
1146 1- - - ----J

SEOE
aCueSTC SWITCH IRE NORII

V'7 131.N18 U.

IHOG

:0l ..
4105

"" 0707
121-989
PNP
OUTPUT

532.1r

a
LK7p

;VI VIL06
V N' c-

U6 NIS

..D .
osol

1 4n'121-991 e1ó
NORIZ. A.F. C

úN01:

capeJ }

"000:
0104

I I  121-447
SAW-TOOTH

SIP SHAPER

It

warm oz
121-888
HORIZ. OSC.

re

On 0809 T`
121- 755
HORIZ.ORNE

co-

1'P--11--

LL M 515 TON NW NW p01

51 UNLESS OTKEIMSE
SPECIFIED Cox

OOL

HORIZONTAL NOOULE 9-90A

N1137111 UT u4 VO,m}N 1115,14

ue

- -

:TN.i: í::2«<1i1

n..<H.111.1
I 'Sr

0105
121-925
A. F. C.

L

O S SV P.P
50 KH,

O06VP.P
15 750 KHz

NOT USED NOT USED

10 7131/PP
15750NH,

1lVPP
15.750 NH,

0.2VPJ
60 Hz

3V PP *
S

41 15 750 42 15.750 NH, 43
IS]S RN,

70
0108 I  c~
121-958 I

Iw

IST.VIOEOANR

1

11" Tt: H:r 1
Iála

IT

E- ,

-6."

0104

'11
121-595
I ST. VIDEO

iP
z

7 PINCUSHION BOARD 5-99770

130

301

Y204

N

'N: :

m moot
moAS:
ED4JrJOG

- r-_

r--- Sv
1

O< 50C"ERNCENL..
o O 0-CA1lE

000' IIEAD II/ VIE NI

1.::, D.6r,
1

°r-.19111COW.. 11ERLNNR IP11N

NfI1 C.*YFltTT«/ ~Vwlama
1.211

NO < ALB IPM M

a"
_.%202
IT'111-591
 NOR12. OUTPUT

LIMN

atl,

CRITICAL WET' PMT Scoter
IM 611 ATTSIIE 10 MUM

MOO

<1 t
J

B

C

D

ISO. 1
"IYyyO5v01.1 'LSE AND PINCUSHION0llQo ILIAD

TAM

®@.?2®
.

7.,
11Y s&
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13 O.OV PAi
GO HE

A

B

E

14 1POSEE5 ENO Au,

i.OVPA *®16.75 KHT

NOT USED

ZVP.P
1635 KNP

NOT USED

*

1s
200V PA

IS TS

NBNMMMMFNMhM

ell, I

0.7V PA
15 TS KM,

Is

*C)

12VPA
16.760 KIM

NOT USED

SOY Y

S,SKN. *®

00V PA
15 75 KIM

111
1505p, *® 152sKT,

18 200V PA ®]50KM,

NUT USED

NOT DSEJ

O260Ht ® 1KH. ®

NOT USED

 FOR WAVEFORMS 43 THROUGH 49, BYPASS TEST POINT "D" WITH 1.0 MF CAPACITOR.

utr, 1110.
AL u« Pant
Licelt

name. 3.0 NOME

10, 301
1.010

LACS

NIP --1
;::: .

71'

NOT USED

TEST POINTS

CI PICTURE DETECTOR OVTPHT

CO 60uSD DETECTO. OUTPUT

.,
T,e

aNCOAUORMEN0
T. 2í,25V ELECT[IA

JJ FOR CALOR ALIGNMENT

J FOR COLOR ALIGNMENT

H ZOPO SCAT of HORIZONTAL TOLD

N SUCIO OUtPUt TO SPEAKER

0 A.C.C. VOLTASE
S SED COLOR AMR COLLECTOR

SLUE C0.. AMR COLLECTOR
O MIEN COLOR AMP COLLECTOR

2.0

PSO

qwA

9 -Se- O2
MODULE UN ASST.

LOW LEVEL LUMINANCE

CONVERGENCE ASSEMBLY A-313

s :DRt«
Rtl3 7UaP
fW zOb3 OD1) 

SOpI SLV
¡Cam.

N11 =cart
-.)oo.a aao

1N)

bT,T fy
TGP maws . SR :°.[S
L

Na1V U- - _ á 1_="-
Leer

oboe
Ttif -OOt -0t)

Ur ensIi N
A AA eDM.LMN HOG.

7

MIN AME
S RO.O.LRS

1:u: viR LRM
T

NL u

: 

aoA

J

e.

LINES

Ra

SHIITRtfA

*lGN

0 Q
0

0 0 0

J

Wm.

EMU

NOT USED

r .
,---)11/311>

Par,.zaX lu
HMNORM4.a.rf

I-J

Rt.

---------------

ERN

ZENITH
Color TV Chassis
13GC10

IMPORTANT SAFETY NOTICE

WHEN SERVICING THIS CHASSIS UNDER NO CIRCUMSTANCES SHOULD THE ORIGINAL DESIGN BE MODIFIED OR
ALTERED WITHOUT PERMISSION FROM THE ZENITH RADIO CORPORATION. ALL COMPONENTS SHOULD BE REPLACED
ONLY WITH TYPES IDENTICAL TO THOSE IN THE ORIGINAL CIRCUIT, AND THEIR PHYSICAL LOCATION. WIRING AND
LEAD DRESS MUST CONFORM TO ORIGINAL LAYOUT UPON COMPLETION OF REPAIRS.
IN SOME INSTANCES REDUNDANT CIRCUITRY IS INCORPORATED FOR ADDITIONAL CIRCUIT PROTECTION AND X RADIA-
TION SAFETY SPECIAL CIRCUITS ARE ALSO USED TO PREVENT SHOCK AND FIRE HAZARD. THESE CRITICAL
AREAS ARE SHADED ON THE SCHEMATIC FOR EASY IDENTIFICATION. THE LETTER"X INCLUDED IN THE ITEM
NUMBER DESIGNATES SPECIAL FAIL SAFE COMPONENTS IN THESE AREAS (SEE PERTINENT NOTE) WHICH ARE
REQUIRED TO MAINTAIN SAFE PERFORMANCE. NO DEVIATIONS ARE ALLOWED WITHOUT PRIOR APPROVAL
BY THE PRODUCT SAFETY ENGINEERING DEPARTMENT.
CAUTION
THIS CIRCUIT DIAGRAM MAY OCCASIONALLY DIFFER FROM THE ACTUAL CIRCUIT USED. THIS WAY IMPLEMEN-
TATION OF THE LATEST SAFETY AND PERFORMANCE IMPROVEMENT CHANGES INTO THE SETS IS NOT DELAY-
ED UNTIL THE NEW SERVICE LITERATURE IS PRINTED

CNT OLSIT

SSS T1 - I

;tov

¡ uvi V_ uw

CAM

I s calt

01206 (
RW121-952

I VIDEO DRIVES
Rafe

-----
Tu

TO DI

CRAMS I

NVFILOR[S

UIt

CMOI
01 CMM

TEL

UE

R1av

YA

El

!TWA"
"as.

AIM

01208
9 B11611
wñi.

OUT VIDEO
OUTUT

LISLV

11103

C1

%.,f\

1,ra*

01209
1ºreas
BLUE VIDEO
OUTPUT

.au
ua
AM

tint
1i '

w

it"

01207
121-1368

_a. OREEN
VIDEO
OUTPUT

MtfT
nM,f\

DA

WM W31 W

º- 09
MODULE UN. 551.
VIDEO OUTPUT

-_ WN W- i w)s -
T

02 50V

[50121

Air

Yt

-1 4/11

)Ta

SNELG

oKP :LI(

u10.

9-B6-OID

Tx T1°LiRirMLs

O1O)T 1 w0o)....Al)a

E. ht
11;110

IMO

qv

O. MODULE UN A550
aT CHROMA SURCAR.

REGENRRNTOIR

To ROES J2..
TME

W3(

I

.C.1001 221 69

íÁa1

pe1 1 Tf $I.
.

ALL RESISTORS ARE IS
Si UNLESS OT AERWIS'
SPECIFIED.

)P

LMM

TT.

I""
I DNT

ICO.
oÑIf

oIItr 11
i1iwP

Gt

wir

10 11

uS0

RIO

)I

 c GA c-4°.>-- I
DI 51OC,0101.90.5\e00 r 0204,6ao),DaO6 °R Ot°I

(NOT INTEBOIAN-
GE A BL E

MADE WITH-LAW
X- RAY rPE

Rx GLASS

VX201 (PIX1
25VCNP22
100-1304- 03

OR
29V0WP22
100- 641

(NOT INTERCHANGEA6LE)

-Wm mAII-s

Ain ormornADREAN

SOTTO. VIEW OF TRAM..STOWS
0202

HOT ES

LIMN 000ER OFF BEFORE REPLACING SEMICONDUCTORS
PHOTOGRAPHS TAKEN ON  STANDAO GATED RUMOW COLOR IN SIGNAL

NMI I SETTING ADJUSTED FOR PROPER COLOR THE WAVE SNAPE1 AT
THE A[D.MREEN NO SLUE CATHODE GRIDS OF TOE PICTURE TUSE DEPEN0
ON THE ....COLOR LEVEL, CONTRAST AMD PICTURE PEANIND CONTROLS
FON WAVEFORMS 3 TIARA ON. TEST POINT TY MUST S[ es -PASSED WITH
A 01 /IF CAPACITOP.
ALL LTAAVOES FASUMEO PROM CHASSIS TO POINTS INDICATED.

ALL VOLTAGES ARE D C UNLESS OTHERWISE SPECIFIED.
LL D C VOLTAMES TO SE MEASURED WITH  VACUUM TUSE VOLTMETER
HAVING II MEGOMM INPUT RESISTANCE.

AL VOLTA RIE ASUR IMEMENTS TO SE MADE WITH SIONAL PRESENT
N

GE

D NORMAL SETTING OF CONTROLS ASO CHANNEL SELFC TOR SET TO
2 UNLESS OTHERWISE SPECIFIED.

RESISTANCE MEASUREMENTS SHOWN WITH COILS OECONNECTEO ENDS CIRCUIT.

ALL RESISTORS ARE í10Y TOLERAW;E. CANNON ,v2 WATT UNLESS D'KRMISE
SPECIFIED.

COIL RESISTANCE NOT GIVEN UNDER ONE OHM.
LL CAPACITOR TMLUEH IN MCROPARADS UNLESS ALE SPECIFIED
FOR CAPACITOR TOLERANCE, SEE LESEND.
CATM00[ RAY TUNE ONO. ANODE VOLTAOL TO E MEASURED MIT. ELECTRO-
STATIC OR 20K OHMS PER VOLT WIN HI

ARROWS ON POTENTIOMETER INDICATE CLOCKWISE ROTATION.

o-. INDICATES ALIGNMENT ASO TEST POINT.
PP- PICOPARAD MHf. MEGAHERTZ yH- MCROIINRY
r INDICATES 0201. MAY SE USED. 0- INDICATES VOLTAGE SOURCE.

0lp INDICATES WANE FORMS CHECK POINTS ISEE CHART WAVEFORM r ARMED
FROM FONT INDICATED TO CHASSIS GROUND.I

O INDICATES NWEfORM (SEE CMRTI WAVEFORM MEASURED SCIONS
POINTS INDICATED (NOT TO CHASSIS GROUND, OSCILLOSCOPE SHOULD
NOT SE GROUNDED TO CHASSIN- PEVERSINA LEADS REVERSES

.4. WAVEFORM.* INDICATES CHASSIS GROUND

NDICATES CHROMAT IC SWITCH WIPIIN POSITION.
INDICATES PIN NUAERS ON NODULE SDAVID_
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1617
GENERAL
ELECTRIC
TV Chassis
12XB/ 15X6

NOVEMBER 1975

ELECroNC 7_/-7 G'G,4
SYMBOL DESCRIPTION GENERAL ELECTRIC PART NO.

R109 - 2.5K, 20%, RF AGC EP49X191
- potentiometer, dual ES49X106

R211 - 800K, vert hold
R216 - 400K, vert height
C403A - 300mtd, 175v ES31X50

COMPLETE MANUFACTURERS' CIRCUIT DIAGRAMS C403B-300mfd,150v
AND TECHNICAL INFORMATION FOR S NEW SETS

r

` T\$011

1 18 15 5% 16:

I 1 =
1 1

11
11

1111-
-3_J

=

1+Iña4 TPIT_ 50V
R014

l
I

AGC

+

ONi
C013

IIGV

+18v

0 MONOPOLE
ANT.

I1(4015
T 140oV

TO VHF ANT.
MPUT SCREWS FROM

L300e

L300
T 5ó

FROM
LOO OA

+2.5 : 2

+2,5 II

+ C301 
TIONF 1

001,t 3.

L301
A iMHZ

(- (101 C103 U061
R101

SX 58 L104 5%6
_ IS¡

(IOa C125- R103E

J (1021 5
L101: gbTa1125' i MMi} MHZ i

IC301
AUDIO

470.,M

+18V

+ C302
loll,

T 50V

+6.2

9 417 ló  -.

8301
330
I/2w

4.2

50T+189 OS
v

TP

5I
R106
68K

+ 2.4

+18v

1C303IC304 -=1:-
+ 110 01

5p2 0v

+3 13 7 +6.7

C306
200

5%
R304

3G5
VOLUME

8308

T Py[
C308
.05

8303
2.2K

8305
100K

12

Rin
300
I/2N

I

- yoke asm 12 in. ES76X16
- yoke asm 15 in. ES76X17

L102 - coil 4.25 ES36X83
L105 - coil ES36X124

IC101 -1I
F/AGC

Ei+ REG.

R108
0.6K

GC DELA

R302
470

 +2.6 +2.3

SOY

I 620

0301
AUDIO

OUTPUT

IF AMP

/ IF
GC AMP

3  1< 4
+6 +5.8= +B0

C108
TU5
SOY TP

II + 5112

C139 C109 `+IOK.

Of 68.T
T sóv

AOC
GATE

9

+18v

L106 - coil
L109 - coil 4.5MHz
L251 - coil horiz osc
T252 - xformer HV
T300 - coil sound take off
T301 - audio output
L402 - choke 8000
L403 - choke 8000
IC101 - IF/AGC
IC301 - audio

- fuse 28, 250v fast blo pigtail

<8116 ICi24
270 TSOV

01

_C114 ' 1(119
 8 +14.5'

I7
I OVI

I 1 Tioi

± L1051I
/ I (117

1 <HE17 +14.5 Iy 115

106/ 11¡ (115 T I

IINh R134127 I +5. +15.5

680- I  0101
1CIMh-a IfAMP
T.0 4113vI6

+4.2= 509

ES36X127
ES36X123

ES36X88
ES77X22

ES36X129
ES64X13

ES36X132
ES36X132

EP84X10
EP84X2

ES1oX46

' +.B
} RI43

IK

10
+2 TO.8 8275

59

.J IP-P

Rn0
2.711

RIU7
3.3K

C136 +
CHI
22Nf

A8

09 1 C110

TSov
( KG( .T.Isa

RF

+110

(309

1.01
8306
looi

+120v

 SCOPE SYNCE0 AT 1/2 UNLESS OTHERWISE NOTED
VERTICAL FREQUENCY K=1000 M=1,000,000

 SCOPE SYNCED AT 1/2
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LEADER LCGA
VIDEO COLOR SIGNAL-S39OUR5CE

More than a
cIElIE3EITOR

EIMEILYZER

wineow

Black

White

Black 0°0

for only
S 95

5 -Step Staircas

JOS. Black

1.GG-391a -
x,rn^

100°.0
Whole Color Pattern

o
o

Rainbow

Gated
Rainbow
10 Bars

Gated
Rainbow
J Bars

5 -STEP STAIRCASE, WINDOW, CONVERGENCE
AND WHITE PURITY ADJUSTMENT

One of the most important instruments you'll ever
use ... offering a broad new range of capabilities
for testing, servicing and maintaining CATV,
MATV, CCTV, VTR & NTSC receivers. It features
highly sophisticated digital IC circuitry and
simultaneously generates: a complete rainbow
spectrum; 10 gated rainbow patterns; & 3 gated bar
patterns for 90°, 180° and 270° tests. There's a 5 -
step staircase, modulation level signal; window;

LEADER
Instruments Corp.

convergence; and white purity adjustment
capabilities. Convergence provides both h'z't'l and
v't'l lines and dots within the 80% safety margin.
Add to this an adjustable composite video output, 2
switch selectable RF channel frequencies, a Video
IF frequency; a Video frequency; and a responsive
brightness/contrast control. An added plus is the
yoke polarity check marker plus separate dot, line
and mark patterns. Complete with RF output cable.

"Put Us To The Test"
151 DUPONT STREET, PLAINVIEW, N.Y. 11803 (516) 822-9300

...tor more details circle 103 on Reader Service Card



How to tell a SuperVOM from just
the everyday gardenvarie'ty Brand X.
ONLY THE SUPER -YOM (Triplett's New 60) HAS ALL THESE FEATURES:

r an
acidental

PROPPd ible eighf
(irveilY

reive-f h
drop up

p/F/p
BU/Ll N eter reassurance

checks
afterfor periodic over/ad

URNOurPRdiodes
f fu

i3 fdse arrangement,ria/ protection
and

? Amp

re/5,,.S¡ng/e sW Ih
S/IVG S hae 2 -or ecíon

evYars)

(Mast
I/OMes range

minimizes

vAüTiO>i 61~ 5AFETYRULE.

i- CFF
1000

300 N
iao\9g

33

f 7

i*ID

x100/ v<
xIK /

xtOK

Nobody else offers these features in a VOM at any price. So for only $90 the Model 60 is
the safest, most versatile, most honestly priced quality VOM you can buy. And, for just $10
more, you can have the Model 60-A that has 11/2% DC accuracy, plus a mirrored scale.

That's the kind of Triplett one-upmanship appreciated the world over by value con-
scious users in industrial production and maintenance. TV - Radio - Hi -Fi shops, vocational
training and hobbyists, airconditioning, appliance and automotive service, R 8, D, and
application engineering . .. anyone who wants to be more productive with the latest in
VOM technology.

Drop in on your nearest Triplett distributor or Mod Center and drop the new Model 60.
Ask for a no -obligation demonstration of every feature. Compare it with any other VOM.
You'll know why Triplett Models 60 and 60-A eliminate over 90% of the costly repairs from
VOM misuses. Cultivate a profitable habit for selecting Triplett design -firsts.
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TRIPLETT
BLUFFTON, OHIO 45817
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