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WHY REPAIR TV TUNERS?
CASTLE REPLACEMENTS

startat . . . . ¢« ¢ ¢ ¢« ¢ ¢ 0 o

Select by part number below. Write, phone or wire order.
No mailing ... no waiting ... no nonsense!

o

Buyn

@ UNIVERSAL REPLACEMENTS
Prefer to do it yourself?
These Castle replacement tuners are all equipped with memory fine
tuning ond UHF position with plug input for UHF tuner. They come

complete with hardware ond component kit to adapt for use in thou-
sonds of popular TY receivers

*Supplied with max. length selector shaft {measured from tuner front
opron to fip) ... you cut to suil.

@ EXACT REPLACEMENTS

Purchase outright . . .

STOCK SHAFT I.F. OUTPUT

No. HEATERS Min.* Mox.* Snd. Pic. PRICE
CR6P  Parallel 63v 134 3" 41.25 4575 8.95
CR7S  Series 600mA 134 37 41.25 4575 9.50
CRSS  Series 450mA 134" 3~ 4125 4575 9.50
CR6XL Parallel 6.3v 215" 12 4125 4575 1045
CR7XL Series 600mA 2% 12” 4125 4575 11.00
CRIXL Series 450mA 2%" 127 4125 4575 11.00

no exchange needed. $15.95 ea.

Castle replacements made to fit exactly in place of original tuner. Available in the following popular numbers.

ADMIRAL EMERSON

@4C2H0

LOPTTI99Y
LOPTTI99YA M IRELIDING
b i PRIVATE L ABELS
OPT 5 ¢ L
TAsSZ
LOPTT402 ov ¥ 2
CPTT404 :Z;H b
OPTTA04 RCaA SEARS
OPTT404A
CPTT405% KREIO3A 9575
OPTT414A KRK10iC 95-141-0D
401 3¢ KREKICG3F 35-45K-0
a95.337.0A
MUNTZ TALST
95-450-3D 25A1241-062B
Go4B
95-500-04 0058
95-500-1A 2 G0uB
95-500-1B 25 245-0065D
z 245-006D
Z5A1245-009
SYLVANIA E3AIZ4D:
. T 25A124
CPTT335B 1156 25A12e )3
DCPTT43isB 175-1157 25A1246-004
c T 3404 25A1246-005A
“MTT 0B 25A124

25A124
25A124%-001E

93C250-5
FHinb-12 KRKI18D* 175-1168
HHCa- It e ATHKIT
WC2R0-| KRKI43D
T KRKI24AA
OPTTS66YD  KS50013USAH-3  KRKIZ4U 25A1265-001B
NCPTT3ThYA KRKIZ7TAA 54-85840-24 25A1268-001
CURTIS 10-34 CPTTIT8YA KRKI27TAB 54-94089-3 175-1104 25A1270-001
MATHES 110« 38 NCPITITEYA pHILCO KRK 5 175-1105 006-014700
oy KRK 5-1106
rall KRKI27E 1108
TALY KRKI2TL 1118
TALE OPFTTI48YA KRK127T WESTING - 1119
TA4H CPTTI9GYA KRKl2TU HOUSE 175-1120
TADSC OPTTI9CYB KRKI2TW 175- 1121 006-0186G0
A53-001 OPTT3i% KRK128AB THOS 175-1122 006-020100
TAOSE- SCPTT 3% IHOS 175-1131 006~ 020900
TA5%-001 340040- 1 AOPTTI99 KRKi23U MO 175-1132 006-021000

*Supplied with new channel indicator skirt knob, original illuminated dial is not vsed.

VHF or UHF tuner (1960 or later) $9.95
TRANSISTOR tuner $9.95
COLOR tuner $9.95

Overhaul includes parts, except tubes and transistors.
Dismantie tandem UHF and VHF tuners and send in defec-
tive unit only.

Remove all accessories...or dismantling charge may apply.
Your tuner will be expertly overhauled , aligned to original
standards and warranted for 90 days.

CASTLE TV TUNER SERVICE,

(BD) OVERHAUL SERVICE — All makes and models. () CUSTOM EXCHANGE REPLACEMENTS

When our inspection reveals that original tuner is unfit
for overhaul, we offer an exact replacement

If exact replacement is not available in our stock we
custom rebuild the original at the exchange price.
(Replacements are new or rebuilt.)

@PROFESSIONAL “CONTACT OVERHAUL” KIT

Do your own minor tuner over-
hauling by using this professional
kit of chemicals.

Dealer Net $5.50

INC.

MAIN PLANT:5701 N. Western Ave., Chicago, Ill. 60645 e Ph. 312—561-6354
EAST: 130-07 89th Rd., Richmond Hill, N.Y. 11418 e Ph. 212—846-5300
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g top
guides
to expert
Servicing-
from Sams

Golor TV Servicing Guide

by ROBERT G. MIDDLETON. Shows
how to apply fast troubleshooting
techniques to color-T'V repair using
the famous Middleton system base
on analysis of trouble symptoms
illustrated by actual full-color pic-
ture tube photos. Clearly-written
text explains possible trouble causes
and diagnostic procedures. Final
chapter explains in detail how to use
color-bar generator.

Order 20358, only

Transistor Color-TV Servicing Guide

by ROBERT G. MIDDLETON. Clearly
explains the basics of the various
circuits used in transistor color-T'V
receivers, including the most recent
developments. Shows how to apply
proper troubleshooting procedures
based on analysis of trouble symp-
toms. Includes a wealth of circuit
diagrams, charts, and picture tube
and waveform photographs.

Order 20693, onrly . .. .......%$4.50

Hi-Fi Stereo Servicing Guide

by ROBERT G. MIDDLETON. A com-
plete guide to effective servicing of
a-m tuners, fm tuners, stereo-multi-
plex units, and audio amplifiers (all
components, except record players
and tape recorders). Includes hi-fi
speaker system installations, trouble
localization, and overall system
evaluation. Also gives testing meth-
ods for verifying performance.

Order 20785, only

Radio Receiver Servicing Guide

by ROBERT G. MIDDLETON. Presents
the professional technician’s ap-
proach. Covers troubleshooting and
repair of a-m radio receivers, both
solid-state and tube type. Methods
for quick localization of troubles in
any circuit are explained in detail,
along with the proper use of test
equipment. Includes a fascinating
final chapter on the restoration of an-
tique radio receivers.

Order 20790, only.......... $3.95

Transistor -TV Servicing Guide

by ROBERT G. MIDDLETON. Second
edition. Updated to provide full in-
formation on latest circuitry and
many additional new test proce-
dures. Clearly explains general
transistor circuitry and servicing
techniques and then proceeds
through the receiver, section by sec-
tion, describing various picture and
or sound trouble symptoms and their
remedies.

Record Changer Servicing Guide

by ROBERT G. MIDDLETON. Presents
the general principles of record
changer design, followed by a de-
tailed analysis of the working parts
of changer mechanisms. Explains
adjustment and lubrication proce-
dures, diagnostic techniques for oper-
ating troubles, and the corrective
measures required to remedy them.
This is a thoroughly practical guide.

Order 20730, only $3.95

Tape Recorder Servicing Guide

by ROBERT G. MIDDLETON. Tells how
to repair tape recorders profitably.
Thoroughly explains the principles
and characteristics of magnetic re-
corder circuitry, describing the
various components and systems.
Provides full instructions on preven-
tative maintenance, adjustments,
and proper solutions to tape trans-
port, recording, and reproduction
troubles.

Order 20748, 0nly...........

TV Servicing Guide

by LESLIE D. DEANE and CALVIN C.
YOUNG, JR. This is the famous guide
used by more than 100,000 service
technicians. Shows you how to apply
quick troubleshooting procedures
based on analysis of trouble symp-
toms illustrated by picture tube
photos. Fully explains possible causes
for each trouble symptom and then
details proper diagnostic and repair
procedures.

Order 20696, 0nly. .......... $3.95 Order 20361, 0nly.......... $3.25
| HOWARD W. SAMS & CO., INC. _i
: OrdErlfrom your Electranic Parts Distributor, 120785 [ 20358 I
| SEalioHoutes .S Coo b Bapk =5 230 20000 |
I Send books checked at right. $ enclosed. ; Sk ; 20698 4
| (Please add sales tax where applicable.) 20748 []20361 |
| [[]Send FREE 1972 Sams Book Catalog W :
s g |
: Addre % |
L City State Zip HOWARD W. SAMS & C0LINC. :
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Electronic Servicing

COLOR TV

10 New In Color For 1972—Increased use of solid-state devices,
modularization, simultaneous tuning of preset tint, color and auto-
matic fine tuning, and varactor-tuned VHF and UHF tuners are
evident in the recently introduced chassis for the coming year.
The most revolutionary circuits are analyzed in detail in this first
of a two-part preview of the designs (Carl Babcoke).

26 Sony’s Large-Screen Trinitron Color Receiver—How this Jap-
anese TV manufacturer has adapted their one-gun color picture
tube concept to a larger screen, and how the various circuit
changes affect setup and servicing procedures (Larry Allen).

SHOP MANAGEMENT

36 Selecting Insurance For Your Business—A Primer—What ele-
ments of your business should be insured, general types of
insurance available, alternatives to “formal” insurance, and guide-
lines for buying and handling insurance are included in this
fundamental discussion of insurance (Better Management Guides/
Robert G. Amich).

SERVICING TECHNIQUES (GENERAL)

42 SCR’s and Triacs —Testing and Theory of Operation - The basic
characteristics of these two members of the thyristor family of
semiconductor devices, their uses, and the design, construction
and use of a device for quickly testing them are presented in this
article. (Troubleshooter/ Carl Babcoke).

AUTO ELECTRONICS

50 Philco-Ford’s New Varactor-Tuned AM/FM/FM Stereo Auto Ra-
dio —This manufacturers’ first AM/FM stereo-equipped auto radio
contains revolutionary circuitry which probably will become stan-
dard design for most makes in the seventies. An in-depth circuit
analysis plus general troubleshooting tips (Carr Electronics/
Joseph J. Carr).

TV (GENERAL)

60 Horizontal Sweep—Operation and Troubleshooting, Part 2--
The theory of operation presented last month in ES is put to use
to interpret horizontal sweep trouble symptoms and to isolate
their causes (Shop Talk/Carl Babcoke).
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exact
fact

Service technicians prefer exact

replacements over ‘fits-all” ca-
pacitors because they're easier
to install, and are less expensive,

in most cases.

They perform better, too.

Here's another fact: It's easy to get

exact replacements...see
your Sprague distributor.

THE BROAD-LINE PRODUCER OF ELECTRONIC PARTS THE MARK OF RELIABILITY

Crrcle S un [iterature card
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news of the industry

Philco-Ford Now Testing Color- TV Leasing
To CATV Subscribers

A color TV receiver leasing program for sub-
scribers to a CATV system in four towns in western
Pennsylvania was launched in September by Tele-
sound, Inc., Philco-Ford’s motel/hotel TV sales
subsidiary.

Called Rentertainment, the program now is
limited to CATV subscribers in Greensburg, Jean-
nette, Youngwood and Irwin, towns located near
Pittsburgh, but, if successful, reportedly will be
offered to CATV subscribers in other parts of the
country.

The cost to the customer for leasing a 19-inch
deluxe color receiver reportedly are an initial in-
stallation fee of $10 and $14.95 per month, which
includes all servicing.

At present, leasing is handled directly through a
local Rentertainment office; however, according
to Leo C. Beebe, executive vice president, Philco-
Ford, and general manager of the Philco-Ford
consumer products division, franchised dealers in
the area eventually will be given the opportunity
to lease color sets to CATV customers. Mr. Beebe
said that, within a short time, some Philco-Ford
retailers in the area in which the leasing program
is being tested will set up Rentertainment lease
operations in their TV departments, to allow their
customers to either rent or purchase new sets.

The Pennsylvania area reportedly was selected
for the color TV leasing test because it is a “ma-
tured” CATV market. About 10,000 of the total
36,000 homes in the area reportedly are subscribers
to the local CATV system, and, according to Philco-
Ford officials, half of the 10,000 CATV subscribers
do not presently have color TV receivers.

Sylvania Appoints New Franchised Distributors

The Electronics Components Groups of GTE
Sylvania Incoporated recently announced the ap-
pointment of the following franchised distributors:

Electronic Service Supply Co.
1109 Bolton Ave.

Alexandria, La.

(James Long, manager)

HBF Electronics, Inc.

East Petersburg, Pa.

(Barry Forman, president)
Buck Electronic Wholesalers, Inc.
12 Dock Street

Wilmington, N.C.

(Paul Boyer, manager)

The new Sylvania distributors reportedly will
offer the complete lines of monochrome and color
picture tubes, receiving tubes, ECG replacement
semiconductors and special products.

4 ELECTRONIC SERVICING / December, 1971

D. Taber Elected President of Missouri Association

Doyle Taber, of Stone TV in St. Louis, was
elected president of the new Missouri Electronics
Service Association (MESA), at a meeting in
Rolla, October 17.

Other officers elected include: Benton Linder,
Springfield, vice president; John Hayes, Springfield,
secretary; Travis Oviatt, Joplin, treasurer.

Hearings To Determine Need For TV Shop Licensing
Held In New York; No Representatives
Of Service Appeared

A hearing conducted by the New York State joint
legislative committee for consumer protection was
held in New York City on Sept. 23, to determine the
need for licensing of television repair shops in that
state.

The hearing was prompted by the introduction
to the legislature of a TV shop licensing, or regis-
tration, bill sponsored by Assemblyman Joseph J.
Kunzeman, the committee chairman.

State and local consumer officials testified in
person before the committee, while submissions
of related information by representatives of the TV
service business reportedly were limited, by the
committee, to written presentations.

According to reports of the hearing published in
the New York Times and Radio & Television Weekly,
Harry Smith, assistant district attorney of Queens
County, New York, in charge of consumer frauds,
stated that ‘‘television repairmen too often were
incompetent or crooks and charged outrageous
prices for ruining a TV set instead of fixing it.”

The TV shop licensing bill sponsored by Assem-
blyman Kunzeman reportedly calls for licensing,
or registration, of every TV repair shop in the state
and provides for a maximum fine of $500 and can-
cellation of the license of any shop convicted of
“‘gross negligence, fraud or deception.”

Stephen Mindell, assistant state attorney general
in charge of consumer complaints, reportedly said
his office would like to see licensing of individual

(Continued on page 6)



TUNER SERVICE CORPORATION

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

TUNER REPAIR

VHF Or UHF Any Type $9.75.
UHF/VYHF Combo $15.00.

In this price all parts are included.
Tubes, transistors, diodes, and nuvistors
are charged at cost.

Fast efficient service at our 4 con-
veniently located service centers.

1 year guarantee backed up by the
largest tuner manufacturer in the U.S.—
SARKES TARZIAN INC.

All tuners are cleaned inside and
out, repaired, realigned and air tested.

150

TUNER REPLACEMENT

Replacement Tuner $9.75.

This price buys you a complete new
tuner built specifically by SARKES TAR-
ZIAN INC. for this purpose.

The price is the same for every type
of universal replacement tuner.

Specify heater type

Parallel 6.3V
Series 450 mA
Series 600 mA

All shafts have the same length of 12”.

Characteristics are:
Memory Fine Tuning
UHF Plug In
Universal Mounting
Hi-Gain Lo-Noise

If you prefer we’ll customize this
tuner for you. The price will be $18.25.
Send in original tuner for comparison pur-
poses to our office in INDIANAPOLIS,
INDIANA.

TUNER SERVICE CORPORATION
FACTORY-SUPERVISED TUNER SERVICE

MIDWEST.. ... 817 N. PENNSYLVANIA ST., Indianapolis, Indiana . . .
Home Office)

E., Jersey City, New Jersey .

. TEL:317-632-3493
TEL: 201-792-3730

(!
EAST........ 547-49 TONNELE AV o
SOUTH....... 938 GORDON ST., S. W., Atlanta, Georgia . . . . . . TEL: 404-758-2232

SARKES TARZIAN, Inc.
WEST........ 10654 MAGNOLIA BLYD., North Hollywood, California . .

SOUTH-EAST . . 1505 CYPRESS ST., TAMPA, FLA. 33606 . . . . . . . TEL: 813-253-0324

TUNER SERVICE DIVISION
TEL: 213-7469-2720
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(Continued from page 4)
repairmen as well as registration of repair shops.
Bess Myerson, New York City consumer affairs
commissioner, supported Mindell’'s request for
licensing of both technicians and shops.
Reportedly, no witnesses representing the ser-
vice industry appeared before the committee.
According to the Radio & Television Weekly report,
Assemblyman Kunzeman said, ““Repairmen appar-
ently had no organized associations except those
set up by the major TV manufacturers, and no
manufacturers' spokesman asked to appear.”

R. Normandy Re-elected President of National
Association of Service Managers

Robert Normandy, director of national service
for the Business Equipment Group of Bell & Howell
Company, was re-elected to a second term as
president of the National Association of Service
Managers (NASM), at the Association's annual
national conference, October 4-6, in New York.

Information about NASM can be obtained by
writing:

Marvin Lurie

Executive Director
NASM

4800 N. Milwaukee Ave.
Chicago, lllinois 60630

T. Bull Elected Vice Chairman of ISCET
Tom Bull, CET, owner of Tom's TV Clinic, Lake
Grove, Oregon, was elected vice chairman of the
International Society of Certified Electronic Tech-
nicians (ISCET), at the Society's board meeting in
New Britain, Conn., October 3.

6 ELECTRONIC SERVICING / December, 1971

Mr. Bull recently was elected president of the
Oregon Television Service Association, and is a
past president of the Portland Television Service
Association.

Information about ISCET can be obtained by
writing:

Ron Crow, CET
Executive Director
ISCET

1306 Douglas St.
Ames, lowa 50010

TV Service Industry Representatives Meet With GE

Six representatives of the independent television
service industry, at the invitation of the TV Receiver
Products Department of General Electric, on Oc-
tober 12, met with personnel of that manufacturer,
at the General Electric plant in Portsmouth, Vir-
ginia, to “look at General Electric's programs and
evaluate their relationship to the needs and wants
of the servicing industry.”

Key topics discussed during the one-day session
were: product serviceability, replacement parts
distribution, technical service support, and com-
munications. Included also were a meeting with
key engineers, a tour of the Portsmouth TV manu-
facturing center, and a presentation about General
Electric's quality control programs.

The primary purpose of the meeting, according
to General Electric spokesmen, was to improve
two-way communications between manufacturers
and servicers, which hopefully will help assure
better television servicing.

Representing the television service industry
were: Norris Browne, President, and Dick Glass,
Executive Vice President, National Electronic Asso-
ciations (NEA), Inc.; Leo Shumavon, President, and
Frank Moch, Executive Director, National Alli-
ance of Television Electronic Service Associations
(NATESA); John Gooley, Manager, Service Division
of the National Appliance and Radio Dealers Asso-
ciation (NARDA); and Walter R. Cooke, President,
Virginia Electronics Association (VEA). A

—T AN ]

““He’s not so great...| still have
to help him with the soldering.”



only a BUSS fuseholder could have so many
quality features squeezed into such a small package

Rat)e'l foi 15
amps at any
volta;ze up
to 25()

Dielectrically

capalle of

withstanding NS 3160

Il).‘Z()(T volts A.C. oG n,e(' Qu;c._,‘__
2tween termi- (H7 4 EMinag.

nals und between HTA‘DD)HEIS

termnals and panel

BUSSMANN MFG. DIVISION,
For more information on the HTA Fuseholder McGraw-Edison Co., St. Louis, Mo. 63107

and lhe :omp!vt(- EL]SS QlIALLIr]"f line ()f SUPPLIED THE ECONOMICAL WAY

: B THRU DISTRIBUTORS
small dinmension fuses, fuscholders, and fuse-

blocks, write for BUSS Bulletin SFB.
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$ nllll Symptoms and cures compiled from field reports
of recurring troubles
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Chassis—Zenith 4B45C19
PHOTOFACT—Not yet available

3RD VIDE
VI DED 1

|
|
!
|
|
|
|
|
|
{ FROM DELAY LINE 8
} 2ND VIDED
| AMP I_ TO
I = VIDEO
| ouTeuT
5, 6K
} 24v ‘
| 1.3
| DEFECTIVE
{
| Symptom—Ghosts
I Cure—Replace Q2086, 3rd video transistor
o
Chassis—Zenith 12B14C50
PHOTOFACT—1157-2
NOISE AMP PINA
OF
A
VIDED DETECTOR ——f —— 2y
24V O —AAA—
T SHORTED
TRANSISTOR
Symptom—Vertical jitter and horizontal bending
Cure—Check noise amplitier transistor, Q14;
replace, if shorted
Chassls—Zenith 12B14C50
PHOTOFACT—1157-2
FROM, FUSE
Tt "\ i v
POWER
TRANSFORMER 200mfd @
5V ‘I‘ ‘I‘
SHORTED
CAPACITOR

Symptom—AGC overload and no color
Cure—Check for shorted C4, filter capacitor
in 24-volt supply
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Chassis—Zenith 16Z8C50
PHOTOFACT—1074-3

VERT EMITTER OF

BLANKING @ £ VI DED AMP
CATHODE

VERT 05C —»- l

OPEN

T
SYNG +—f DIODE
[ i¥e

Symptom—Dark picture, bright retrace lines
Cure—Diode X9 open.

Chassis—Zenith 12B14C50
PHOTOFACT—1157-2

2ND VIDEG AMP DELAY

LINE
"
! 3RD VIDED AMP

CONTRAST
CONTROL

DEFECTIVE TRANSISTOR

VERTICAL 1
BLANE‘.ING - —a= BRIGHTNESS CONTROL

Symptom—Unable to vary brightness through
normal range; white compression
Cure—Check 2nd video amplifier transistor Q6;
replace, if defective

Chassis—Zenith 1627C19Z
PHOTOFACT—1105-3

VIDED OUTPUT
®)12HL7

10 DRIVE
CONTROLS

3%0v OPEN SWITCH

Symptom—Dark picture with little video, and
brightness control ineffective

Cure—Check for open in service switch, S1B;
replace, if open A



“A month-long poll, showed us that 1/3 of
our customers found us in the Yellow Pages.”

“We double-checked the
findings by having our sales
people guestion customers
coming into the store and got
just about the same results,”
explains Sam Marder, of Radio
Electric Service Company of
Mount Holly, New Jersey. “'Our
company has been using the
Yellow Pages since 1934 with
great results. We're primarily
a wholesale industrial

distributor plus a retail hi-fi,
commercial sound, and dealer
sound shop. So we take full

" advantage of the Yellow Pages'

multiple listings. We also carry
afew lines that aren’t widely
handled, so we make them
stand out in our ads. Allin all,
I'd say the Yellow Pages really
helps bring in the business.”
Letthe Yellow Pages do your
talking. People will listen.

3outof 4 prospects
let their
fingers do the walking.
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New in color TV for '72, part 1

A two-part series which analyzes
the most revolutionary circuitry
used in the 1972 line of color TV
chassis.

by Carl Babcoke

Trends in color TV
features and circuitry
for 1972 include:
e All-solid-state chassis are
found in more brands and
models than ever before.

Integrated Circuits (IC's) are
used for more functions than
they were previously.

Varactor-tuned VHF and UHF
tuners are becoming popular.
Numerous changes in AFT and
remote-control circuitry often
accompany the use of these all-
electronic tuners. Because no
moving parts or mechanlical
linkage are used inside varac-
tor tuners, they are not mounted
immediately behind the chan-
nel selector panel.

Various color and tint func- -
tions, such as Automatlc

Chroma (gain) Control (ACC),

Automatic Fine Tuning (AFT),

“warming” of the b-w raster

and preset tint and color con- .
trols, are often simultaneously

switched on or off by one

button.

Plug-in circuit boards (modules
or panels) continue a slow, but
certain, advance in popularlty.

Not one of these trends is new.
We have reported on all of them
before. However, they are belng
used in more models.

Admiral
Negative power supply

A separate rectifier circuit is
used in the Admiral 3K16 color
TV chassis, (Fig. 1) to furnish
negative voltages for the master
brightness control and the three
CRT background controls.

Two rectifiers are connected
in series to minimize failures,
and each diode is paralleled by
a 180-pf capacitor which pro-

tects against arcs, or other tran-
sient conditions, and also equal-
izes the voltages across the
diodes.

High-voltage regulator

Control of high voltage and
horizontal sweep in most hybrid
models (which use tubes in the
horizontal circuit) is accom-
plished by the type of system
that varies the grid voltage of
the horizontal output tube. The
circuit of the Admiral 3K16
chassis, shown in Fig. 2, is typ-
ical of this trend.

Negative voltage produced by
rectification of horizontal pulses
by varistor R724 is nearly
equaled during times of high
CRT brightness by a positive
voltage obtained from the power
supply through R728. The nega-
tive voltage at the grid of the
output tube, at that time, is the
result only of grid rectification
of the oscillator signal. The reg-
ulator circuit has no effect at
maximum brightness.

When the brightness level is
reduced, the amplitude of hori-
zontal pulses supplied the varis-
tor by C709 increases, and more
negative voltage is produced.
Because this negative voltage is
higher than that previously pro-
duced at the grid, the regulator
voltage (through R462) in-
creases the negative voltage at
the grid of the output tube.

More negative voltage at the
grid of the output tube, without
any increase in oscillator drive,
reduces the plate current and,
in turn, the horizontal sweep
power and high voltage. Thus,
the width and high voltage are
restored to nearly the values
which prevailed before the
brightness was reduced.

How a varistor, which re-
sponds the same to positive as
to negative voltages, can func-
tion as a rectifier was ex-
plained in the Troubleshooter
department of the November,
1971 issue of ELECTRONIC
SERVICING. Simply stated, the
waveform supplied to a varistor
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operated in a shunt-rectifier cir-
cuit must be nonsymmetrical for
a DC voltage to be produced. A
positive-going pulse produces
negative voltage, and a negative-
going pulse produces positive
voltage. The amount of DC is
much less than that obtained
when a diode is used instead of
a varistor.

Electrohome

Vertical deflection in the Elec-
trohome C9 chassis has three
controls instead of the usual two
(Fig. 3). R620, C614 and R623
comprise a negative feedback
path between the plate and grid
of the vertical-output stage. Be-
cause C614 is small, the circuit
varies the high-frequency re-
sponse, which affects the linear-
ity at the extreme top of the
picture.

R618, R617 and C615 act as
a variable low-frequency attenu-
ation filter, the action of which
affects the linearity at the bot-
tom of the picture.

Magnavox
Several feaures of the Magna-
vox T952-02 color TV chassis
are shown in the schematic of
Fig. 4.

Chroma tilt

R184, the CHROMA TILT con-
trol, affects the “Q" of L35,
which is tuned to approximately
4 MHz. It should be adjusted
only during sweep alignment, to
equalize, or level, the overall re-
sponse curve. (In most chassis,
this resistor has a fixed value.
Keep in mind, however, that the
exact value of this resistor does
affect the shape of the align-
ment curve.)

ACC
ACC starts with rectification
of the burst signal by diode D6.
The negative voltage produced
by this rectification reduces the
forward bias of Q21, the ACC
control transistor. Q21 is oper-
ated as one leg of a voltage di-
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Fig. 1 Negative voltage for the background controls and the master brightness con-
trol is supplied by a separate double-diode rectifier circuit in the Admiral 3K16 color
TV chassis.
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Fig. 2 The high-voltage regulator circuit of the Admiral 3K16 color TV chassis
balances a positive voltage from the power supply with a variable negative voltage
derived from rectification of positive-going horizontal pulses. This type of regulator
is used in most of the hybrid chassis receivers.

vider, the “top” leg of which is
R203. In addition, the emitter
voltage provided by R201 and
R202 acts as a minimum bias for
Q19, to prevent over-action of
the ACC.

The higher the amplitude of
the burst signal, the higher the
negative voltage at D6, and the
lower the positive voltage at the
base of Q21. In turn, the de-
creased forward bias causes a
higher internal resistance in
Q21, which raises the collector
voltage. The collector voltage of
Q21 is the forward bias of Q19,
whose gain is reduced by the
saturation effect when the for-
ward bias is increased. Conse-
quently, the gain of Q19, the 1st
chroma amplifier, varies accord-
ing to the amplitude of the burst
signal.

Color killer

Color-killer action occurs in
the base circuit of Q13, the
chroma-output amplifier. A neg-
ative-going horizontal pulse is
also injected at the base of Q13,
to blank the gain during hori-
zontal retrace time.

Negative voltage from the grid
of the 3.58-MHz oscillator tube

Fig. 3 Two linearity
controls, one for ad-
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) m sm-m I one for adjustment of
BOST o .L \‘-;-;-; 1 % 1 @) VERT OUTPUT the linearity at the
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is applied through R82 to the
base of Q12, the color killer. Be-
cause the color-killer control
and R91 supply enough positive
voltage to more than cancel the
negative voltage from R82, Q12
is forward biased, and, there-

@CWMP
C

fore, conducts. The collector-
emitter resistance of Q12 plus
R89 are the lower leg of a volt-
age divider the other resistance
of which is R93; the relative
value of these resistances deter-
mine the base voltage of Q13.

©2) sanorass amp

The emitter voltage of Q13 is
semi-fixed by the voltage di-
vider action of R95 and R96.
During reception of b-w pro-
grams, the resistance of Q12 is
such that the base voltage of
Q13 is less positive than the

;m; o @m m?-'al
Amp 2 | 4 f 'T""
wow| @s) 0 ” "“‘i’[@ EE
- )
I —— l;'n @ IE: e
I i mow:s :
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* yoltages with
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Fig.- 4 This partial schematic of the chroma circuit in the Magnavox T952-02 color TV chassis shows
the CHROMA TINT control, color-killer and ACC circuits.
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Fig. 5 A double-diode demodulator is followed by a tran-
sistor amplifier in the chroma circuit of the Magnavox T952
color TV chassis. DG restoration of each CRT grid voltage is
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by pulse rectification by D10. This voltage is modified by a
DC voltage from the CRT BIAS control, to establish the
desired CRT grid voltage.



emitter, and Q13 is reverse-
biased and cannot conduct.

The burst signal reaches the
grid of the color oscillator dur-
ing colorcasts, causing the voli-
age at the grid to become more
negative. This increased nega-
tive voltage reduces the forward
bias of Q12, the color killer, in-
creasing its internal resistance,
which, in turn, increases the
base voltage of Q13 above the
level of its emitter voltage. This
forward biases Q13, and it con-
ducts.

Tint control

Variation of the tint of the pic-
ture produced by the new Mag-
navox chassis is accomplished
by changing the phase of the
chroma signal, including the
burst signal, which is applied to
the base of the burst amplifier,
as shown in Fig. 4.

When the tint control is
turned CCW (slider moved to-
ward the end connected to T8),
the signal travels through with-
out any phase change. When the
tint control is turned CW (slider
moved toward R194), a low-pass
filter is formed by L36 and C149.

(R88 and R194 restrict the
change and damp out ringing.}
This filter delays the phase by
about 80 degrees.

Demodulation ond -Y amplification

A schematic of the R-Y de-
modulator and R-Y amplifier
stages of the Magnavox T952
chassis is shown in Fig. 5.

The phases of the chroma
sidebands and the 3.58-MHz
subcarrier are compared in the
phase-detection circuit, which
includes dual diode D8. Any sig-
nal caused by phase differences
of these two signals is obtained
through the two 1000-chm resis-
tors, the 4.7-mfd coupling ca-
pacitor and the peaking coil,
and is applied to the base of
Q14, the R-Y amplifier.

Each of the three CRT grids
has a DC restoration circuit, and
the CRT BIAS control, R152, si-
multaneously adjusts the DC
voltage to each grid. Restoration
of the DC at the CRT grid is
determined by the amplitude of
the horizontal puise supplied di-
ode D10 by the capacitive volt-
age divider consisting of the two
.001-mfd capacitors. This pulse
does NOT provide horizontal

POSITIVE @ VERTICAL OUTPUT

FEEDBACK 17JQ6
T0 VERT 05C
TRANSISTOR VERT OUTPUT
TRANS
CGIRMTD —-———I‘ 22
LECTOR
OF VERT 05C y ”g
1, Smeg .0
B+
100K [LINEARITY
8 BOOST O——nNA Ar
1. 8meg J_ Smeg HEIGHT
I.M?

Fig. § An exira diode, which is connected internally to the suppressor grid of the
vertical-output tube, is used for grid bias and linearity correction in the Magnavox

T936 color TV chassis.

blanking. This circuit is a peak-
reading series rectifier, Diode
D10 rectifies the pulse from the
.001-mfd capacitors; C116 is the
filter capacitor; and the load is
R147 and grid of the CRT. Any
series rectifier permits only a
small amount of ripple. In this
case, the ripple at the red grid
of the CRT is a small-amplitude
horizontal pulse too small to be
of any consequence.

Leakage through R147 raises
the positive voltage at the grid
of the CRT. A negative voltage
produced by rectification of the
pulse by D10 restores the DC
level of the grid to the original
value, In this way, any tendency
of the grid voltage to change be-
cause of any nonsymmetrical
chroma waveforms is cancelled
during each horizontal cycle.

Vertical sweep

An unusual vertical-output
stage, shown in Fig. 6, is used
in the Magnavox T936 hybrid
chassis. The 17JQ6 vertical-out-
put tube has an internal diode-
suppressor element which is
used in the linearity and height
circuit. The diode rectifies the
pulse from the plate. The result-
ant DC is varied by the LINEAR-
ITY contrcl before application to
the control grid as bias. In addi-
tion, R145, C136, and LINEAR-
ITY contrel act as a filter in the
negative feedback path from
plate to suppressor grid. This
improves the deflection linearity.

Late-production chassis have
a 1-mid capacitor added from
the cathode, pin 9, to ground, to
improve vertical stability.

Motorola

One of Motorola’s new fea-
tures is the “Insta-Matic” cir-
cuit, which, at the press of one
button, switches in: AFT; ACC,
which is determined by the
chroma amplitude; different
chroma demodulator phasing
and a warmer raster; and pre-
set hue, brightness, contrast,
and video peaking controls.
Some of these functions are an-
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Fig. 7 The automatic intensity control circuit in the Motorola applies this DC control voltage to the base of Q2, the 2nd
TS929 color TV chassis amplifies the chroma signal in a color IF transistor amplifier. This unusual form of ACC is
separate two-stage amplifier, rectifies the signal with a volt- used when the Insta-Matic feature is operated.

age doubler, then, after a voltage delay by zener diode Q5,

alyzed in detail in the following
paragraphs.

Automatic color intensity

Color saturation in the Moto-
rola TS929 color TV chassis is —@
controlled in the Insta-Matic 2
mode by an ACC circuit which ~ 31
levels off the color gain at a ::wnn
preset point determined by the AUTO ey
intensity of the color signal, not
the burst. The schematic of the
ACC (Intensity Control) circuitry [
is shown in Fig. 7. MANUA el

Chroma sidebands from the
collector of the 2nd color IF
amplifier are amplified by Q1
and Q2 in the intensity control Fkﬁ'gl'ﬁx%ﬁﬁc
circuit. The gain of Q2 is ad- COLOR RECEPTION
justed by R900, the INTENSITY
(AUTOMATIC) control, which
controls the degeneration at the
emitter of Q2. The output from
Q2 is rectified in the voltage
doubler circuit, which includes Fig. 8 Switching of the warmer screen color and expanded phasing between de-
D1 and D2. The DC thus pro- modulators in the Motorola TS929 color TV chassis is accomplished by the use of
duced is filtered by C5 and ap- two series-connected transistors in an “and gate” type of circuit. To accomplish
plied through zener diode Q5 to this switching action, both transistors must be saturated.

RED VIDED OUTPUT

3. 58MHz

SUBCARRIER

> T0 BLUE DEMOD
i
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Now-Just 3 RCA Hi-Lite“V” Type Color
Picture Tubes Replace 185 Types

Replaces 92 types

18VABP22
18VACP22
18VADP22
18VAHP22
18VAJP22
18VAQP22
18VARP22
1BVASP22
18VATP22
18VBAP22
18VBCP22
19EXP22
19EXP22/
19G VP22
19EYP22
19EY P22/
19GWP22
19FMP22
19F XP22
19GLP22
19GSP22
19GVP22
19GVP22/
19EXP22
18GWP22
19GWP22/
19EYP22
19GXP22
19GYP22
19GZP22
19HBP22
19HCP22

18HCP22/
19HKP22
19HFP22
18HJP22
19HKP22
19HQP22
19HRP22
19HXP22
18J8P22
19J0P22
18JHP22
19JKP22
19INP22
19JGP22
19JYP22
19J2P22
19KEP22
19KFP22
430AB22
480ACB22
430ADB22
490AEB22
490AFB22
490AGB22
A90AHB22
490AHB22A
49041822
490AJB22A
490AKB22
430ALB22
490AMB22
490ANB22
430ARB22

490A5B22
490BAB22
4908CB22
430BDB22
490BGR22
490BHB27
490BRB22
490CB22

490CHB22

490CUB22

490DB22
490EB22
490EB22A
490FB22
490GB22
490HB22
490JB22
49048224
490KB22
480K B22A
490LB22
490MB22
480NB22
480RB22
4905822
430TB22
4500822
490VvB22
430WB22
490XB22
490YRB22
490ZRB22

Replaces 22 types @ Replaces /1 types

19vVABP22 21FJP22A/ 23VACP22 25AEP22 Z25BRP22
19VACP22 21GvVP22 23VADP22 25AFP22 25B5P22
21AXP22 21FKP22 23VAHP22 25AGP22 25BVP22
21AXP22A 21GUP22 23VALP22 25AJP22 25BWP22
21AXP22A7  21GUP22/ 23VAMP22  25ANP22 25BXP22
21AXP22 21FBP22A 23VANP22 25AP22 2582P22
21CYP22 21GVP22 23VAQP22 25AP22A 25CBP22
21CYP22A 21GVP22/ 23VARP22 25AP22A/ 25CP272
21FBP22 21FJP224 23VASP22 25XP22 25CP224
21FBP22A 21GXP22 | 23VATP22 25A0P22 25FP22
21FBP22A/ 21GYF22 23VAUP22 25A8P22 25FP22A
21GUP22 21GZP22 23VAWP22  25AWP22 25GP22
21FJP22 21HAP22 23VAXP22 25AXP22 25GP22A
21FJP22A 23VAYP22 25AZP22 25RP22

23V AZP22 25BAP22 265P22

23VBAFP22 25BCP22 25VP22
23VBCP22 25B0DP22 25WP22
23VBDP22 25BFP22 25XP22
23VBEPZ22 25BGP22 26XP22/

23VBGP22 25BHP22 25AP22A
23VBHP22 25BJP22 25YP22
23VBJP22 25BMP22 25YP22/
23VBRP22 25BP22 25BP22A
25ABP22 25BP22A 252P22
25ADP22 25BP22A/

25YP22

Here's the way to save yourself time, give your customers faster
service and improve your profit. Stock these three RCA Hi-Lite
color picture tubes and have immediate replacements for the
fastest moving industry types — 185 of them.

RCA Hi-Lite types are all new, made to OEM specifica-
tions and contain the newest RCA manufacturing technology,
including Perma-Chrome and the latest X-ray attenuating glass.

It adds up to a big plus for you. Order these three RCA
Hi-Lite tubes, and other types you may need, from your RCA
Distributor. He also has the complete RCA Interchangeability
Guide, available free of charge.

RCA | Electronic Components | Harrison, N.J. 07029

“ﬂ" (E:Ig'%tgg?‘ignts
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the base of the color IF transis-
tor. The zener diode is provided
so that gain reduction does not
occur until the color intensity
has reached a useable level.
The gain of the 2nd color IF am-
plifier is reduced by cutoff bias
when the forward bias is de-
creased during scenes having
excessive color saturation.

Automatic tint circuit

Another action of the Insta-
Matic switch is to tint the raster
slighly red and to increase the
phase angle between the de-
modulators. To accomplish
these actions, two transistors,
Q3 and Q4, are used as re-
motely controlled switches, to
ground R4 and C4, as shown in
Fig. 8.

To produce the tinting action,
both Q3 and Q4 must be forward
biased so that they become very
low resistances. They are con-
nected in what is called an “and
gate” in logic-circuitry terminol-
ogy. Q3 is biased into saturation
by R3 and R9, except when the
Insta-Matic switch is in the
MANUAL position, at which time
the base of Q3 is grounded.

Forward bias for Q4 is pro-
vided by the color-killer circuit
only when the color killer is in-
activated during color reception.

When both Q3 and Q4 are for-
ward biased to saturation, they
effectively become a low-value
resistor which grounds R4 and
C4. R4 decreases the emitter-
to-ground resistance of the red
video output transistor. This in-
creases the forward bias of the
transistor, producing more
brightness from the red gun
of the picture tube. When
grounded, C4 is in parallel with
C41 and the larger total capaci-
tance increases the lagging
phase of the 3.58-MHz carrier
applied to the blue demodula-
tor.

Electronically regulated, high-frequency
power supply

A large reduction of the
weight and the size of the low-
voltage power supply has been
achieved by Motorola in their
TS931 and TS938 color receiv-

INPUT RECT.
(DOUBLER)

0sC SHAPER DRIVER

LOAD

HORIZ
SYNC

SWITCH ll

OVERLOAD
SWEEP SHUT OFF

REGULATOR |

REG. CONTROL

Fig. 9 The block diagram of the regulated, high-frequency power supply used in
Motorola TS931 and TS938 color TV chassis is shown here. The oscillator is syn-
chronized by the horizontal sweep in the television chassis, to avoid ‘‘notches” in
the picture. Regulation is accomplished by varying the amount of time the switch
transistor conducts during each cycle. Self-protection against overload of the
switch transistor is by means of an SCR which eliminates the drive voltage in the
event of an overload. (Courtesy of Motorola.)

Fig. 10 A comparison of the new high-frequency power supply on the left and the
older conventional regulated 60-Hz power supply on the right shows the reduction
in size and weight, while still permitting “cold chassis” operation.

ers. The block diagram of the
new high-frequency power sup-
ply is shown in Fig. 9, and a
photo which provides a physical
comparison of the old, regulated
60-Hz supply and the new reg-
ulated 15,734-Hz power supply
is in Fig. 10. The actual circuitry
is shown in Fig. 11.
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Raw power for the electronic
power supply comes from sepa-
rate positive and negative half-
wave rectifier circuits the out-
puts of which are connected in
series to produce a voltage-
doubled full-wave output. This
voltage is not connected di-
rectly to the receiver circuits.
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Fig. 11 The complete schematic of the Motorola high-frequency power supply

shows the isolation be-

tween the line voltage and the regulated DC voltages supplied to the chassis. (Courtesy of Motorola.)

A horizontal-frequency oscil-
lator, synchronized by the hori-
zontal oscillator in the receiver,
drives shaper and driver stages
and a transistor used as a
switch. The output of the switch
transistor energizes a power
transformer which supplies AC
power to 7 rectifier circuits;
these, in turn, power the circuits
in the receiver. The power trans-
former has a small, light-weight,
powdered-iron core, similar to
that used in flyback transform-
ers. The small size is possible
because less iron is required al
higher frequencies.

Voltage regulation of the AC
outputs from the power trans-
former is accomplished by vary-
ing the width of the pulse of
current which energizes the
power transformer, A heavier
load on any of the rectifiers
which receive power from the
power transformer causes the
width of the pulse of current to
increase, supplying the required
extra power.

Self-protection for the power
supply, and especially for the
switching transistor, is provided
by an SCR (silicon-controlled
rectifier). When the emitter cur-
rent exceeds a certain value, the
voltage drop across emitter re-
sistor R4 increases enough to
trigger zener diode D3 into its
avalanche mode, which supplies
a pulse of positive voltage to the
gate of Q1, the SCR. The SCR
conducts (and continues to un-
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Fig. 12 A protective circuit which prevents damage to the horizontal-output tube if
the drive from the horizontal oscillator ceases is another feature of the Motorola
TS929B chassis. A negative voltage supplied by a rectifier operated from 60 Hz, is
switched into the grid circuit by D501 when the drive and the negative voltage from
the high-voltage regulator circuit are both missing.

til its anode voltage is removed),
shorting out the supply voltage
for the driver transistor. Be-
cause the forward bias for the
switch transistor has been re-
moved, it merely “idles” in an
unconducting state. (If the switch
transistor is shorted, the main
circuit breaker should open.)
Operation is restored by turning
the main power switch off and
then on. This unlatches the SCR.
If the overload was temporary,
the receiver should operate nor-
mally again. The complete sche-

Dece

matic of the new power supply in
Fig. 11 shows that no continuity
exists between the power sup-
plied to the chassis and the
power supplied to the electronic
power supply.

In other words, the chassis is
“cold”, even though the main
voltage doubler is supplied di-
rectly from the power line,

AC voltage from a small fila-
ment transformer is supplied to
the heater of the CRT when the
receiver is switched off; the
CRT heater is supplied a regu-
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lab precision for only 229.95!"

e 3% digits for 100 uV resolution on 200 mV range, 1V on 1000 V
e 10 voltage ranges (5 AC, 5 DC)

e 10 current ranges (5 AC, 5 DC)

® 6 resistance ranges to 20 megohm

® Furnished, assembled DC calibrator permits
0.2% accuracy DCV (can be lab calibrated t0 0.1%)

A breakthrough in instrumentation! The new Heathkit IM-102 brings you a true
Digital Multimeter (circuitry and readout) meeting lab-quality specs for about
half the price of comparable wired DMMs. The unit accurately measures AC
and DC voltages and currents, and resistance, with no need to change probes
or switch meter for changes in DC polarity. It automatically displays positive or
negative DC voltage and current, indicating correct amplitude and polarity. Five
overlapping ranges measure voltage from 100 uV to 1000 V on DC (either:polar-
ity); 5 ranges cover 100 uV to 500 V on AC; 10 ranges measure 100 nAto 2 Aon
AC or DC: and 6 ranges measure resistance from 0.1 ohm to 20 megohms.
Input impedance is approx. 1000 megohms on 2 V range (10 megohms on
higher ranges), with overload protection on all ranges. Decimal point automati-
cally placed with range selection. Overrange indicated by front panel light.
A preassembled precision DC calibrator is furnished. And an internal circuit
plus a unique transfer method provides accurate AC voltage calibration. Other
deluxe features included at this low price are: all solid-state design with cold
cathode readout tubes and a “‘memory" circuit to assure stable, non-blinking
operation; detachable 3-wire line cord (no batteries needed); dual primary
power transformer; isolated floating ground; aluminum cabinet with die-cast
zinc front panel and tinted window. Standard banana jack connectors and test
leads included. Kit assembles in about 10 hours. For lab spec. performance
at half the cost...order your IM-102 today!

Kit IM-102, O 1DS. .. .ot itie e et ii e e iaee e e e 229.95*
Kit ID-1041, 30 kV high-voltage probe, 11b. .. ... ... ciiiiiiiiin. 6.95*
__________________________ T

HEATH COMPANY, Dept. 25-12 Schlumberger i

FREE Benton Harbor, Michigan 49022 }

1972 [] Please send FREE Heathkit Catalog. :

Heathkit | [ Enclosed is § plus shipping. |

Catalog. Please send model(s) :

Over Name. 1

300 kits! | address i

City. State. Zip. :

Prices & specifications subject to change without notice.

*Mail order prices; F.0.B. factory. TE-251 1

d

Circle 9 on literature card
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lated 6 volts DC when the re-
ceiver is on.

Protection from loss of horizontal drive

Protection against burn-out of
the horizontal-output tube if the
horizontal oscillator fails is pro-
vided by a special circuit in the
Motorola TS929B chassis. The
schematic is shown in Fig. 12.

In addition to the voltage pro-
vided the grid of the output tube
by the high-voltage regulation
circuit (R502 and associated
parts), a negative voltage supply
of approximately —160 volts is
provided by rectification by
D803 and C810 of a 60-Hz sine-
wave voltage. This voltage is
relatively constant regardless of
conditions in the horizontal cir-
cuit. A voltage of about —45 volts
is produced by a combination of
negative voltage through R813
and B-boost positive voltage
through the 2.7-megohm resis-
tor.

During normal operation—be-
cause of drive rectification and
regulation voltages, the anode
of D501 is more negative than
the —45 volts at the cathode.
Consequently, D501 is effec-
tively an open circuit, and the
protective circuit is discon-
nected.

If the horizontal oscillator
ceases operation, no negative
voltage is supplied the grid of
the output tube. In fact, R506 at-
tempts to drive the grid slightly
positive. However, because the
anode of D501 is now less nega-
tive than its cathode, D501 is
forward biased and conducts.
The -45 volts normally on the
cathode of D501, which is now
more negative because the B-
boost voltage is much lower, is
applied to the grid of the hori-
zontal-output tube. Conse-
quently, very little current flows
through the output tube and no
damage occurs.

Next Month
This analysis of the most sig-
nificant developments in new
circuit design will continue next
month and will include those in
the new Philco, RCA, Sylvania
and Zenith color TV chassis. A



TV TUNER SERVICE

VHF, UHF, FM or IF-Subchassis. . .
. . . All Makes

0l g..

Fast § hr Service!

1 YEAR GUARANTEE

You owe it to yourself

to try P.T.S. We are the fastest growing, oldest and now the
largest tuner service company in the world. Here is what
you get:

1. Fastest Service — 8 hr. — in and out the same day. Overnight
transit to one of our six plants, for parts, tuners or IF-modules.

2. All tuners cleaned inside and out, repaired, realigned and air
tested.

3. On IF-modules all stages checked, all traps set with high calibre
test equipment.

4. Fine Quality! Your customers are satisfied and you are not
bothered with returning your units for rework!

5. Lower Cost! Up to $5.50 less than other tuner companies!
FIRST TO OFFER 365-DAY GUARANTEE!

6. Friendly, helpful personalized service! COLOR—BLACK & WHITE—TRANSISTOR TUNERS—ALL MAKES
GUARANTEED COLOR ALIGNMENT—NO ADDITIONAL CHARGE

We offer you finer, faster...  VHRUHFfm - $9.95
« o UV-COMBO 31695
Precision

IR  IF-MODULE $12.50

Major Parts charged at Net Price

-+ CUSTOMIZED REPLACEMENTS AVAILABLE
FOR 312.95 UP (NEW OR REBUILT)

For fastest service, send faulty unit with tubes, shields and all broken parts

LIKE TO DO IT YOURSELF? PTS ELECTRONICS, INC.

PTS makes all tuner parts available to you.
HOME OFFICE—P. 0. Box 272—Bloomington, Ind. 47401 Tel. 812/824-9331

Said nasdeltye Crsdusmalile) fox ome EAST: P. O. Box 3189—Springfield, M 01103 Tel. 413/734-2737
o prp—— - = D — . U. Box J183—>Springheld, Mass. el. o TIE=20 37

INF e CF 'NT GCGUIDE AN > CATA
TUNER REPLACEMENT GUIDE AND PARTS CATALOG WEST COAST— P. 0. Box 41354—Sacramento, Calif. 95841 Tel. 916/482-6220
#60 pages of top information sBlow-up of all tuners sLargest MOUNTAIN— P. 0. Box 4145—Denver, Colo., 80204 Tel. 303/244-2818
exact tuner replacement guide sAntenna Coil Replacement Guide SOUTHWEST— P. 0. Box 7332—Longview, Tex. 75601 Tel. 214/753-4334
SOUTHEAST— P. 0. Box 6771—Jacksonville, Fla. 32205 Tel. 304/389-9952

sMulti.fit Replacement Tuner Shaft Guide
Circle 10 on literature card
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servicenmlelin

- a digest of information from manufacturers

Arcing of high voltage to picture tube shield
General Electric KE color TV chassis

Cases of high voltage arcing from the aquadag
coating on the picture tube to the picture-tube
shield are not usually caused by a defective pic-
ture tube. The most likely cause for the arcing Is
a defective 6LJE high-voltage regulator tube;
however, in many cases, by the time the defective
regulator-tube has been discovered and replaced,
the arcing has damaged the aquadag coating on
the picture tube.

To repair the aquadag coating:

* Re-bend the ground springs so that they con-
tact undamaged spot on the aquadag.

* Or add a new aquadag coating to any dam-
aged areas on the picture tube.

MAN sound module can be damaged by speaker with in-
correct Impedance
RCA CTC46 color TV chassis

A high-impedance speaker, with 32 to 35 ohms,
is used with the RCA CTC46 chassis.

Do not use a conventional 4- or 8-ohm speaker
when testing this chassis; use of these low-im-
pedance speakers can cause damage to the com-
ponents on the MAN sound module, according to
RCA,

Repeated fuse failure
Sony KV-1200U, KV-1210U or KV-1220U color TV chassis

Failure of fuse F801 is usually caused by a de-
fective fuse, damper diode D802 or high-voltage
rectifier V801.

Sony recommends that all three components be
replaced simultaneously in any chassis that has
repeated fuse failures.

Hum bars in picture
RCA CTCa4 or CTCA7 color TV chassls

Failure of the 250-volt supply can cause hum
bars in the picture of these RCA chassis, because
the receiver will continve to operate on the lower
voltage supplied by the bridge rectifier supply of
the automatic degaussing circuit.

Test for this possibility by unplugging the auto-
matic degaussing circuit (when the power to the
set is turned off). Loss of video indicates the re-
ceiver was operating on the voltage supplied by
the degaussing bridge rectifier.

Check for an open in R104, a 47-chm, 2 watt,
flame-retardative resistor, which, according to
RCA, should be replaced by a 4-watt resistor (RCA

20 ELECTRONIC SERVICING / December, 1971
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stock number 132951), if open.

Elimination of heat pattern
Magnavox T950 and T951 color TV chassis

Some late-production versions of the Magnavox
T950 and T951 color chassis might exhibit a
“screen door checkering”, or beat pattern, in the
picture.

Reduce this effect by installing a 27-pf capaci-
tor (Magnavox part number 250508-2705) in para-
flel with L106 in the T950 chassis, or a 20-pf ca-
pacitor (Magnavox part number 250508-2005) in
parallel with L106 in the T951 chassis.

Intermittent vertical sweep
RCA CTC36 color TV chassis

Loss of all vertical sweep when no station is
tuned in or during program switching might be
caused by an off-tolerance vertical oscillator tran-
sistor, Q501 (Q1 in PHOTOFACT 1012-2).

Test for this possibility by moving the service
switch to the “raster” position. If the vertical
sweep disappears, it indicates that the vertical
oscillator transistor should be replaced.

How to tighten sagging grille cloth
Magnavox, all models

Grille cloth that sags because of moisture or
temperature conditions often can be tightened
without removal of the cloth.

Use this method for plastic or plastic-cotton
grille cloth:

* From a distance of about 10 inches, move a
250-watt heat lamp back and forth across the
sagging area of the cloth until it tightens.
Use caution to avoid “hot spots” or scorching.

Use this method for all-cotton grille cloths:

+* Make a mixture of half-and-half water and
isopropyl alcohol.

» Fill an atomizer with the mixture.

» Spray the sagging area enough to dampen it.

* Move a heat lamp back and forth across the
sagging area until it tightens. A



G-920

HOME TV/FM
MULTIPLE SET AMPLIFIERS

Ampllfles TV/FM signals for dlstrlbutlon to every
set in the house!

Solid state design meets the most demanding reception conditions
Five different models for every reception requirement.

SAFE! DEPENDABLE! INEXPENSIVE!

FORCOLORTV...BLACK& WHITETV...
FM/FM STEREO

.......

G-922

300 ohm system, VHF-UHF-
FM, 300 ohm input and four 300
ohm outputs using twin lead wire.

List $43.95

75 ohm system

75 ohm system,
VHF-UHF- VHF-UHF-
FM,750hm FM, 75 ohm
input and input and
four 75

single 75

ohm outputs ohm output

using coaxial cable.

. using coaxial cable.

List $46.95 ™ List $45.95

3000hm sys- 75 ohm sys-

tem, VHF- tem, VHF-

FM only, FM only,

300 ohm B both 75 ohm

‘ inputand four and 300 ohm
300 ohm outputs

inputs and four 75
ohm outputs using coaxial

cable. | ist $39.95
WRITE DEPT. 00 FOR CATALOG NO. 20-594.

FIED AT e

Bedford, Ohio 44146
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using twin lead wire.

List $33.95
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TRUE TRIGGERED SWEEP

0SCILLOSCOPE/VECTORSCOPE

MODEL
TO-50

e DC to 10 mhz
frequency response

o .02 volt sensitivity

o Calibrated vertical
attenuator

o Calibrated time base

o Supplied with combi-
nation direct/locap
probe

e 5 X magnifier

o Automatic triggering
mode

e 57 flat face tube
edge-lit graticule

One Year Warranty $ 50
All American Made NET

. See your distributor or write Dept. E-12

LECTROTECH, INC.
4529 N. Kedzie Ave., Chicago, lllinois 60625

Circle 12 on literature card

give...so more will live

HEART FUND
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12FR8 Tube Availability
I have one 12FRS8 tube made by General Electric
for sale.

D. E. Brown
1141 Cleo
Lansing, Mich. 48915

I have found a solid-state replacement for the hard
to find 12FRS tube.
The unit consists of one Amphenol CP plug, two
FET transistors, one diode and one resistor.
If anyone is interested, they can have these units
for $6.00 including postage.
I enjoy your problem solving column, so keep up
the good work and we will do a better job.
Don Jenkins
Bremerton Radio & TV
316 N. Callow
Bremerton, Wash. 98310

We have two solid-state replacements for the 12FRS
tube. These units go for $10.50 each.
Hanlan TV
343 S. Western Ave.
Los Angeles, Calif. 90005

I have a few 12FR8 tubes, as well as 78’s and 24's
in my stock that I will be glad to sell.
Warner Sawyer
Sawyers TV
1420 So. 53rd
Tacoma, Wash. 98408

I have one new General Electric 12FRS8 tube, in
the original carton, for sale at $10.00 plus postage.
A. D. Teall
24 Tolan
Milan, Mich. 48160

I have a few 12FR8 tubes that I am willing to sell
for $8.00 apiece, on a first come, first serve basis.
Gil's Radio & TV Service
86-11th Ave.
Madawasha, Maine

I have a 12FR8 tube I am willing to sell for $10.00.
It is still in its original carton and tests good.
Eugene Claus
1697 Fairfax Rd.
West Islip, N.Y. 11795

I have found a couple of 12FR8's in my tube in-
ventory. If anyone is interested or needs 12FR8 tubes
please let me know.

Joseph ]. De Luca
Livingston H. S.
Livingston, N.J. 07039 A



When people

turn to you

to make things
right again. ..

use GE receiving tubes
(made by professionals for professionals)

TUBE PRODUCTS DEPARTMENT + GENERAL ELECTRIC COMPANY
OWENSBORO, KENTUCKY 42301

GENERAL @D ELECTRIC
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Mmagnetic!

NEW NUTDRIVERS
STOP FUMBLING, SAVE TIME

Exclusive with Xcelite, 1/4” and 5/16” hex
socket magnetic nutdrivers offer the ultimate in
convenience for starting, driving, or retrieving
screws, bolts, or nuts,

All types: Midget Pocket Clip, Regular, Extra
Long, Super long fixed handle ... also inter-
changeable shanks for Series "*99" handles.

Permanent Alnico magnet. Sockets remain
demagnetized. Won't attract extranecus matter
or deflect against metal surfaces.

New comfort-contour, color-coded handle
makes one-hand driving easy, identifies tools as
magnetic.

Sockets specially treated and hardened for
use with hex head, self-tapping screws. Finished
in btack oxide for dimensional control and
added identification.

REQUEST DESCRIPTIVE LITERATURE

nationwide availahility through
lfocal distributors

)

Made in IR S -n e
U.S.A. -

XCELITE, INC., 18 Bank $t., Orchard Park, N. ¥. 14127
In Canada centact Charles W. Pointon. Lid.

Circle 14 on litevature card
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Study Guide for CET Exami-
nations (Catalog No. 20834)
Authors: J. A. Wilson, CET,
and Dick Glass, CET
Publisher: Howard W. Sams &
Co., Inc., Indianapolis

Size: 52 x 8% inches, 272
pages

Price: Softcover. $5.95.

The material in this text is in-
tended primarily to provide
veteran technicians with a
comprehensive review of the
subject areas covered in the
12-section test which all tech-
nicians must pass to attain the
status of Certified Electronic
Technician (CET), a techni-
cian evalvation program origi-
nated by the National Elec-
tronic Associations (NEA), (o
provide both national and in-
ternational recognition of
“qualified technicians”.

This text also serves as an ¢x-
cellent study guide for elec-
tronic technicians who must
pass a state or municipal li-
censing cxamination, or as a
review for any veteran tech-
nician prior to applying for a
position in the electronic field.
Recognizing that many tech-
nicians have not had formal
training in all areas covered
by the exam, the authors have
keyed each chapter to two TV
courses published by Howard
W. Sams—the PHOTOFACT
Television Course and Color-
TV Training Manual. Each
chapter in the book begins
with recommendations of

which chapters to read in the
two reference courses. Follow-
ing the reading recommenda-
tions is a review of the impor-
tant elements of the subject
area covered in that chapter.
After reviewing these ele-
ments, the reader then com-
pletes a programmed ques-
tions-and-answers section de-
signed to show him in which
elements hc needs improve-
ment. A 50-question, multiple-
choice review test is included
at the cnd of each chapter.

The final chapter consists of
a represcntative exam which
will help the rcader determine
if he is ready to take the CET
and/or licensing cxam. This
test is divided into ten sub-
ject areas; if the reader misses
more than eight questions in
any area, he is advised to re-
view the associated section
and reading assignments be-
fore attempting the CET or li-
censing exams.

Contents: The Scope of The
Examination—The TV Signal
——Antennas and Transmission
Lines—Electronic Compo-
nents— I'ransistors and Other
Semiconductor Devices—Basic
Mathematics and Circuit Anal-
ysis—Monochrome TV Cir-
cuits—Color TV Circuits—
The Synchronizing Circuits—
Troubleshooting Techniques—
AGC, Power Supplies, and
Waveform Analysis—Practice
Test—Answers to Practice
Tests, A

GET COMPLETE
DETAILS

about the products
advertised or described
in this issue.

Use Free
Reader Service Cuard,

Be sure to include
your name and address




The replacement picture tube
no other color tube

Simulated TV picture

Now you can install the revolutionary Chromacolor
picture tube in almost any brand of 23" (diag.) color
TV. And let your customer see the difference: a new,
sharper Chromacolor picture with greater brilliance,
contrast and color definition,

Zenith pioneered, developed and patented (U.S.
Patent No. 3146368) the Chromacolor picture tube.
And only Zenith has Chromacolor.

Chromacolor is an easy sale because people al-
ready know of Chromacolor’s superiority. {Last year,
after the revolutionary new Chromacolor system was

TWO-YEAR WARRANTY

Zenith Radio Corporation warrants the replace-
ment CHROMACOLOR picture tube to be free
from defects in material arising from normal
usage for two years from date of original con-
sumer purchase. Warranty covers replacement
or repair of picture tube, through any authorized
Zenith dealer; transportation, labor and service
charges are the obligation of the owner.

can replace!

CHROMACOLOR

introduced, Zenith giant-screen color TV sets became
the No. 1 best-seller!)

Full two-year warranty,

Here's your sales clincher: Chromacolor replacement
color tubes are warranted for two full years. Exactly
double the warranty period for most other replace-
ment color picture tubes.

Give your customers the best — Chromacolor re-
placement color tubes. Only your Zenith Distributor
has them.

Zenith Chromacolor picture tube
pinpeints the color dots on g

jet black background and for the
first time fully illuminates every dot.

The quality goes in
before the name goes on

Circle 15 on fiterature card
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Sony’s large-screen
trinitron color receiver

by Larry Allen
How it differs from this manufac-
turers receivers which employ a
previous design of the one-gun
color picture tube.

B The Trinitron is Sony’s 9- and
12-inch color picture tubes that
light three phosphor colors with
only one electron gun. The pic-
ture tube gun produces three
beams, from three cathodes.
You can see a simple sketch of
the gun structure in Fig. 1A.
Converging this Trinitron CRT
is quick and easy. There are only
two controls to adjust. They
shape a parabolic horizontal
waveform that is applied to elec-
trostatic convergence plates in
the CRT. Vertical sweep hardly
needs correction, because the

phosphor is laid down in vertical
stripes, as shown in Fig. 1B.

The only driven elements in
this picture tube are the cath-
odes, one for each color. Be-
cause the Video, or Y, signal
rejoins the color-difference sig-
nals right in the demodulators,
there is no need to matrix them
in the picture tube. The control
grid (G1) is common to all three
cathodes—as is G2, the screen
or accelerator grid.

Early this year, Sony began
importing sets with screens
larger than the original 12 and
9 inch. The first, a 17-inch model
with a square-corner face,
shown in Fig. 2, introduces a
whole new kind of Trinitron. One
gun still produces the three
beams, and the phosphor is

still in stripes. Behind the phos-

Flg. 1 A) Gun structure in 9- and 12-inch Trinitron picture tubes; one gun with
three cathodes puts out three beams which go through aperture-grille slots to illumi-
nate vertical strips of phosphor. Photos show phosphor without video (B) and with
video (C).

26 ELECTRONIC SERVICING /[ December, 1971

phor is the same slotted aper-
ture grille. But the new, larger
Trinitron comes with three grids.
Each cathode has a control
grid of its own. To accommo-
date this change, the chassis in-
cludes much more CRT control
circuitry.

Convergence, too, has be-
come more complex. A conver-
gence yoke mounts on the neck
of the picture tube. Neverthe-
less, convergence is still simple
compared to conventional color
sets. Pincushion correction
(PCC) is less complicated than
in the old version. Previously,
Trinitron PCC was magnetic; in
the new sets, it is electronic.

The new chassis also incor-
porates other changes. Horizon-
tal sweep and high-voltage cir-
cuitry are separate. The flyback
transformer that develops high
voltage does not drive the de-
flection yoke, as in convention-
ally designed receivers. The fly-
back also generates several DC
voltages for other sections of the
receiver.

The New Trinitron CRT

The structure of the 17-inch
Trinitron is shown in Fig. 3A.
The three cathodes and their
corresponding grids are in-line,
side by side. The G2 cylinder
has a hole for each beam.

The beams cross in focus as-
sembly, as in the previous Trini-
tron. A high DC voltage on the
convergence plates bends them
back to cross again at the aper-
ture grille. (In the old version, a
parabolic convergence wave-
form was superimposed on this
high-voltage DC. The larger ver-
sion omits the parabolic signal
voltage.)

Despite the additional grids in
the gun, the neck of the 17-inch
Trinitron is still smaller in diam-
eter and shorter than the neck
of a conventional picture tube of



comparable size. A closeup view
of the Trinitron neck is shown
in Fig. 3B.

If you're familiar with the cir-
cuitry used with the smaller
Trinitron, you can see from Fig.
4 that some simplicity has been
lost with the larger screen. When
there was only one control (G1)
grid, it carried approximately
zero DC voltage. Blanking
pulses also were applied to it.
The brightness level for each
beam was set by DC controls in
the three cathode circuits. There
were no color-video drive con-
trols.

In the new Trinitron, each grid
has a background bias control of
its own. Each potentiometer ap-
plies between zero and 125
volts DC to its respective con-
trol grid.

DC voltage on each CRT cath-
ode depends on DC coupling
from the color/video output
stages. Drive pots alter how
much color-difference signal
drives the emitters of the output
transistors. Because these po-
tentiometers vary the bias of the
output emitter circuits, to a
small degree they also control
CRT bias. Drive-control settings
affect mostly the highlights of
the picture. So, for gray-scale
tracking, the low-level-whites
(or rather, grays) in the Trini-
fron are controlled by the Gi
circuits and controls. (In a con-
ventional picture tube the gray
scale is controlled primarily by
the G2 circuits.) Drive controls
do the same in Trinitrons as
they do in conventional CRT’s:
they make the highlights white.

Matrixing for the new Trini-
tron, as in the previous Trini-
tron, is outside the picture tube.
As shown by the diagram in Fig.
4, the Y signal is applied equally
to the bases of the three color/
video output stages. Y mixes
with the color difference signals,

Fig. 2 Newest Sony color receiver uses larger, square-corner Trinitron picture tube.
Circuitry around CRT is not as simple as with earlier versions. Chassis also contains
other changes from older models.

Fig. 3 A) Three cathodes AND three grids characterize the new 17-inch Trinitron.
Otherwise, it handles beams the same as in small-screen Trinitron guns. Neck sice
(B and C) is still small and short compared to conventional color CRT.
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which are applied to the emit-
ters. The Y signal is amplified
and fed through a delay line be-
fore it is applied to the Y driver.
In earlier Trinitrons, the Y sig-
nal mixes with the color signals
in the three demodulators. (In
conventional picture tubes, Y is
applied to the three cathodes or,

occasionally, to the three grids.
Color difference signals are ap-
plied to the grids, if the cathodes
get Y, or to the cathodes, if the
grids get Y.)

The accelerator grid G2 in
Fig. 4, is common to all three
beams, and operates on a volt-
age that is adjustable between
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170 and 440 volts DC. The ad-
justment produces an effect
somewhat similar to the Beam
(or Kine Bias) control or switch
in conventional color-TV chas-
sis. You set it so that the cath-
ode-grid bias (Background) can
be adjusted for proper beam
cutoff while maintaining high-

Fig. 4 Circuits for the 17-inch Trinitron
CRT are not as simple as for 12- and
9-inch models. Y signal rejoins color in
color-video output stages instead of at
demodulators; still no matrixing inside
CRT. Photo shows that high-voltage
button in larger Trinitron is on top
rather than on side as in smaller tubes.

Fig. 5 High-voltage system incorporates
solid-state quintupler driven by flyback
transformer. But same transformer does
not drive deflection yoke. Flyback, high-
voltage quintupler, and convergence po-

ntiometer are housed together in a

sealed unit, as shown in inset photo.



HORIZ QUTPUT STAGE
To Beam
Alignment
HOR1Z DEFL Cail
YOKE COILS I
19
i 3.9
y HORIZ OUTPUT
TRANSFORMER
10 4 )
S W 4. 7mfd ¥ . ) .
.J-.ms s0nS HORIZ Fig. 6 Deflection yoke is driven by par-
T 5kv CENT alleled transistors and impedance-wired
479 horizontal output transformer. Latter is
FLYBACK inside shielded cage, shown in inset
TRANSFORMER \ i e photo. Return for yoke is through con-
17.5V vergence system as well as through cen-
tering network, and includes beam-align-
PINCUSHION CONVERGENCE || ment coil on CRT neck.
CORRECTION NETWORK
130V To AFC I
From HOR|Z DEFL COILS
Horiz
Output
Amps 1. 5mfd
T BEAM ALIGNMENT
1 =l COILS (Neck Twist)
.gzmn T
=
_Q*M,_ co#v
HORIZ OUTPUT "c‘;-'N*'TI »
TRANSFORMER — o} 1
=
A -
-] 2200 From PCC
COoNV 50 Section
AMPL D] :
CONVERGENCE
YOKE
PINCUSHION
CORRECTION Fig. 7 A) Horizontal defiection coils re-
turn to ground through complex of beam-

alignment, centering, and dynamic
convergence networks. Static conver-
gence magnets (B) fit on neck of tube,
similar to conventional-CRT magnets.
Main dynamic convergence control, R-G
Tilt is by itself on chassis (C).
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lights during strong video
scenes.

The focus grid operates at a
comparatively low voltage—only
170 volts DC. In some instances,
focus is as good or better with
the focus anode grounded.

The convergence anode oper-
ates at a high DC potential,
which is established by a Hori-
zontal Static convergence ad-
justment that is part of the high-
voltage quintupler (described in
detail later). Keep in mind, how-
ever, that the large-scene Trini-
tron does not use a parabolic
signal on its convergence plates.
It uses only the high DC volt-
age—which is almost as high
as the voltage applied to the
second anode. (The second
connection is shown in the photo
in Fig. 4).

Horizontal Deflection and
High Voltage
The 17-inch Trinitron chassis
is the first Sony to use a high-
voltage quintupler. What's un-
usual is that the quintupler is
not driven by the deflection out-

put stages but by a flyback
transformer. Fig. 5 shows the
section that generates high volt-
age—and, incidentally, produces
several other DC voltages for
the chassis.

The horizontal oscillator is a
cathode-coupled multivibrator.
Its output is applied to a hori-
zontal driver transistor that is
transformer-coupled to an im-
pedance converter. This stage
develops a pulse shape that has
a large current-driving capabil-
ity. DC for the converter-stage
transistor comes through the
primary winding of the flyback
transformer from a regulated
130-volt source. A diode, resistor
and filter capacitor connected to
a tap on the primary of the
transformer develop 145 volis
DC for other stages in the
chassis.

The bottom secondary wind-
ing of the flyback transformer
is tapped and supplies two other
rectifying networks: One de-
velops 17.5 volts DC, the other
27.5 volts DC.

The high-voltage secondary

OUTPUT L

VIRT 5601
DRIVER —AA

LK
1 EE ]

12V

asv

Ammtdl o
3
s,
gloa Colls
:
L 1000 2%
WV CENT|
WA—=3 300
4 a5y
L———-lbﬁmnbnmtbn
470mid -

Flg. 8 Output-transformerless (OTL) stage, common in hi-fi amplifiers, is not
common for vertical-output stages in color-TV receivers. Return path for vertical
deflection yoke includes pincushion-correction takeoff and DC divider for centering.
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on the flyback transformer re-
turns to ground through a 2.2k-
ohm resistor, which ‘“senses"”
the CRT current and supplies a
corresponding voltage to auto-
matic brightness limiter circuit.
The high end of that winding
supplies pulses of between 4000
and 5000 volts to a hermetically
sealed quintupler (dotted lines).
Diodes and capacitors in the
quintupler multiply voltage on a
half-wave basis. The quintupler
produces more than 20 kV, for
the second anode of the Trini-
tron CRT.

Bridged across part of the
“high” end of the quintupler is
a network that includes the Hori-
zontal Static convergence poten-
tiometer mentioned previously.
The slider of this pot connects
to the convergence plates of the
Trinitron. The control can be set
to produce between 14 and 20
kV. This voltage is used to ad-
just the beam crossover point
at the center of the CRT screen.
Dynamic convergence, near the
outer edges, is handled by con-
vergence coils (explained
shortly).

One important thing to re-
member: The flyback system in
Fig. 5 does not drive the hori-
zontal deflection yoke. The fly-
back develops only high voltage
and some low voltages, and a
DC voltage for the convergence
plates. A separate winding on
this flyback supplies a pulse
output that is applied to the
horizontal deflection amplifiers.

The horizontal deflection stage
is shown in Fig. 6. The separate
winding of the flyback trans-
former feeds a pair of power
transistors connected in parallel.
The deflection coils are driven
directly, but their ground return
is complex. It includes a beam
alignment assembly (sometimes
called neck-twist coil by Sony),
a horizontal centering network,
and the convergence system.

The two transistors also drive
a horizontal output transformer.
DC voltage for the transistor col-
lectors comes from a 130-volt
source, but runs through a pin-
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cushion correction system be-
fore it reaches the primary wind-
ing of the output transformer.
Pincushion-correction wave-
forms are thus added to the
output-stage waveforms in the
output transformer. This mixes
pincushion correction with the
signals applied to the converg-
ence networks.

Fig. 7 illustrates how the de-
flection coils return to ground
through three various networks.
Actually, three branches are in-
volved:

1) The neck-twist coil or beam
alignment assembly, which car-
ries almost the same waveform
as the deflection coils.

2) The horizontal centering re-
turn, part of which is shown in

which is shown in Fig. 7. A tap
arrangement lets you refine the
centering adjustment. The tap
returns to the bottom of the
horizontal-output transformer
primary, above the pincushion
correction system. The 130-volt
DC coming through the PCC
network goes to one end of the
horizontal centering potentio-
meter. DC from the diode and
filter adds to or subtracts from
the 130 volts. The centering-pot
slider moves between maximum
or minimum voltage and estab-
lishes how much DC goes
through the deflection coils. This
DC magnetic field joins the de-
flection signal and centers the
sweep on the face of the pic-
ture tube.

Fig. 6 and the remainder of 3) The third branch is con-
K 27K | 2200
‘D
—AAA Aar——a— PCC AMP PCC OUTPUT slw
from 1K PCC ADJ tomts | loov
Wt 10K 7 ) 130v
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Fig. 9 Pincushion correction (PCC) in
17-inch Trinitron is electronic, and is
accomplished by applying PCC wave-
forms that modify sweep and conver-
gence signals in horizontal deflection.
Chassis location of PCC adjust is
shown in Inset photo.
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vergence. A 0.1-mfd capacitor
couples the return circuit. The
270-ohm resistor helps shape
the signal reaching the converg-
ence yoke. A tapped inductance,
labeled Convergence Tilt, and
its associated network are paral-
lelled across part of the con-
vergence yoke. A signal voltage
from a winding of the output
transformer is applied to the Tilt
coil; the Convergence Ampli-
tude taps determine how much.

Horizontal Centering, Con-
vergence Amplitude, Conver-
gence Tilt, and Horizontal Static
comprise the convergence ad-
justment. You do have to adjust
the static magnets and the beam
alignment coil on the picture-
tube neck, but there are no other
controls to adjust. As with earlier
Trinitrons, the need for vertical
convergence is negligible, and
is designed right into the cir-
cuits.

One point worth mentioning
about Fig. 7: The two capacitors
shown grounding the bottom
end of the convergence yoke
and the beam alignment coils
are actually one capacitor,
which is the filter for the 17.5-
volt DC source described ear-
lier. It is a convenient place to
return these coils to signal
ground. Very little DC current
flows through the convergence
yoke and tilt inductance.

Vertical Sweep System

The vertical-output section in
the 17-inch Trinitron chassis is
another change from earlier
Sony receivers. This one uses a
two-transistor transformerless
output, shown in Fig. 8. You
might have seen a similar de-
sign in hi-fi amplifiers.

A signal from the vertical
oscillator/amplifier is applied to
the driver transistor, which, in
turn, applies a signal to the base
of the first output transistor (out-
put 1). This stage, functioning
as an emitter-follower, drives the
vertical deflection coils.

A 3.3k-ohm resistor and a
pair of clamp diodes couple the
signal from the collector of the
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vertical driver to the base of a
phase inverter, which turns the
vertical signal upside-down and
applies it to the base of the
second output transistor (output
2). This output transistor func-
tions as a grounded-emitter
amplifier. The output from its
collector is applied to the same
end of the vertical defiection
coils as that of output 1,

The 4.7-mfd capacitor on the
output line—plus the network
comprised of resistors, a capaci-
tor, and a coil across the deflec-
tor and a coil across the
deflection coils—assures proper
shaping of the waveform for
vertical deflection. The need for
a vertical output transformer is
eliminated, reducing both weight
and cost.

The 680-ohm and 10-ohm re-
sistors form a divider. The 0.1-
mfd capacitor and the coil in
series with it form another type
of divider whose primary pur-
pose is shaping. The waveform
thus divided and shaped is fed
to the pincushion correction
stages.

The signal ground return for
the vertical deflection coils is
through the 10-ohm resistor, the
VTC coil, the 470-mfd electro-
lytic capacitor, and the 4.7-ohm
resistor. For DC, the shortest
return from the bottom end of
the vertical deflection coils is
through the vertical centering
network.

The vertical centering pot is
part of a simple adjustable di-
vider across the 27.5-volt DC
line. About 12 volts exists at the
top end of the vertical deflec-
tion coils. The vertical centering
slider can be set to tap from
zero up to about 22 volts. Thus,
the amount of DC in the coils
can be controlled by the pot
and the direction of DC flow.
The resulting magnetic field
positions the vertical deflection
on the face of the picture tube.

Pincushion Correction
Pincushion correction in the
large-screen Trinitron chassis is
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far simpler than the earlier,
smaller-screen versions. Pin-
cushion correction is electronic
rather than magnetic. The sys-
tem is shown in Fig. 9.

The signal from the vertical-
yoke divider shown in Fig. 8 is
applied to the PCC amplifier
through a shaping network
which includes the PCC Adjust-
ment. The Horizontal Size con-
trol affects pincushioning in the
horizontal direction—side pin-
cushioning. This latter control
determines the bias on the PCC
amplifier. Thus, the PCC Adjust
takes care of top and boftom
pincushioning while the Hori-
zontal Size control handles the
sides (and has some effect on
side convergence),

The pincushion correction sig-
nal is amplified by the two tran-
sistors. The output transistor op-
erates as an emitter-follower, for
impedance matching. Its output
PCC signal is developed across
the 10-ohm resistor. This re-
sistor actually is in the collector
supply circuit for the horizontal
output stage (see Fig. 6). The
DC path extends from the 130-
volt line, through the 220-ohm
resistors (Fig. 9) and then
through the horizontal-output
transistors (Fig. 6). The PCC sig-
nal across the 10-ohm resistor
adds to whatever signal is de-
veloped in the horizontal-output
primary, particularly correcting
pincushioning.

Another connection, from the
convergence section, makes the
220-ohm, 5-watt resistor (Fig. 9)
common to both the PCC system
and the dynamic convergence
system (Fig. 7, bottom of the
Tilt inductance).

A Larger Trinitron To Come

Sony has promised an even
larger Trinitron later this year or
early next year. Size hasn't been
established, but it will probably
be 21 or 23 inches. Sony has
offered no clue to whether the
gun structure will be the older
version, the newer version, or
some other design. A
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better

nanauemenionides

by Robert G. Amick/ES Business Consultant

Selecting insurance

for your business—a primer

The old saying that goes: “If you don't know
medicine, you'd better know vyour doctor,” is
equally true of insurance.

it's a complex subject, confusing and legalistic
to most small businessmen. It's not a field in which
it's easy to become an expert, and it's like so many
others a small businessman must cope with. It
simply isn't as profitable for him to become an in-
surance expert as it is for him to become more ex-
pert in his own field.

So, the easiest way out is to ‘hire’ an expert by
letting a knowledgeable and trustworthy agent
handle your insurance matters for you.

Still, you need a reasonable acquaintance with
insurance principles, so you can talk with your
‘expert’ intelligently. And, so that you can lay
down some basic guidelines for yourself and your
agent.

Uncertainty, or risk, is a part of life. It's also a
part of business. A big part, in some businesses,
all the time—as in plants manufacturing explo-
stives. Or, a big part in other businesses only at
certain times, like the risk of loss through shop-
lifting in a department store during the Christmas
rush. And, a big part in what should be low-risk
businesses when certain conditions aren’t met. As
when the help ignores safety rules, or where prac-
tices about handling valuables are too loose.

Insurance is one way of reducing the hazard
that goes with ownership of property, or doing
business, or engaging in certain activities (like
driving a car). It does this by pooling the risk of a
large number of people, using a mathematical con-
cept, called the ‘law of large numbers’, to predict
the frequency with which a given peril will occur
within that number of people. Once that's known,
the insurer can assess each person a fair share of
the expected total loss from that peril.

In effect, when you take out an insurance policy
on your car or property, you're trading the possi-
bility of a large and uncertain loss for the small
and certain loss which is your insurance premium.

When you guarantee the work you do, or the
goods you sell, you're acting as an insurer. You're
taking over the risk your customer would other-
wise take on your work.

A Basic Insurance Philosophy For Businesses
When you’re considering an insurance program
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to protect your business, your first job is to set
down your philosophy about what your insurance
program must do. Most small businesmen accept
this position:

“! will insure all risks except those which are
not likely to do serious harm to my cash position
in the event of a loss.

“I will cover the largest risks first, and extend
my protection to the lesser, or more frequent risks
later, as budget permils.

“I wifl cover minor risks, not protected by in-
surance, from cash reserves or surplus of my busi-
ness.”

That's the kernel of insurance planning. {As
we've discussed before, it's almost like stating
your business objective.) Begin by covering your-
self against the biggest likelihood of serious loss.
An auto liability claim that can break you, rather
than the collision claim that will only hurt you for
a while. It's vital to be protected against the perils
which can wreck your business and you, before
you worry about protection from those hazards
which will only strap you for a year or so.

Two errors to avoid

The preceding approach to insurance selection
keeps you heading away from two of the most
serious insuring errors of small businessmen: Cov-
ering risks which, if they did become losses, would
only be trivial; and buying unnecessary and over-
lapping protection, including protection for the
wrong risks. For example:

if you and your wife run your business with no
outside help, you don't need protection against
thefts by employees.

Or, if you have an eight-year-old truck with a
book value of $450, collision insurance on it would
cost you about 20 percent, or more, of its value.
It really isn’t economical to insure the truck
against collision damage.

Alternatives to 'formal’ insurance
Another frequent error made by small business-
men is failure to recognize that there are alterna-
tives to insurance policies to protect them from
hazards. There are four other ways of dealing
with risk:
* Non-insurance. That's when you do absolu-
tely nothing about the risk. It's fine for the



trivial risks, or the ones which can be pre-
vented or reduced, and where the potential
loss is low.,

» Loss-prevention. You recognize the risk, and
plan a program to control it. You refuse to
store flammables on your premises. You in-
stall special protective devices, such as safety
mats and railings. Whatever the risk is, you
set up a program to minimize it.

» Risk transfer. That's what you do when you
buy an insurance policy—you transfer the
risk of loss to the insurance company. But,
there are ways that don't involve commercial
insurers. Instead of owning property, you
can lease it. Your landlord carries the in-
surance on the building. You're only respon-
sible for insuring the contents you own or
have charge of. Some firms lease furniture,
automobiles and trucks, office equipment,
even personnel. They pass on the insurance
cost (and some other problems) to the leas-
ing company. Sure, it’s part of the lease rate
they pay, but many times the leasing firm is
insuring many units instead of one. This low-
ers their insurance cost. And, other firms
have such low-loss experience on their equip-
ment leased out that they don’t insure it at
all. Or, they insure it only for certain risks.

= Seif-insuring is the fourth alternative to com-
mercial insurance. It isn't really the same as
non-insurance. You accept the risk, plan
around it and allow for reserves to handle the
losses. When you self-insure, you must know
fairly well what the losses are likely to be, and
you must be able to put aside cash to handle
the loss. You’'ll find self-insurance programs
backed up by strong loss-prevention pro-
grams.

There are cases where self-insurance is prac-
tically the only insurance available. Some areas
can’t buy flood protection at any price. Some
stores, in high-crime-incidence areas can buy
burglary or robbery insurance only at prohibitive
rates.

Self-insurance is mainly the method of bigger
businesses. But, you can use it in a few ways. Take
automobile collision insurance as an example.
You probably carry it with a ‘deductible’—which
means you pay the first $50 or $100 of any loss.
That deductible is a limited form of self-insurance.
You're insuring yourself until the loss gets above
that level. Now, have you checked the difference
in cost between the $50 and $100 deductible pro-
tection? You can pay as much as $35 a year for
that extra $50 in protection. If you don't have a
lot of small accidents, you can bank that $35 and
cover your deductible from the savings, in just
three years.

Coverages You Probably Need
What coverages you actually need depends on

your business, its location, the assets for which
you need protection, the type of periis involved,
and the type of business operations you perform.
These are some forms of insurance which most
businesses of your type will need:

LI Fire Insurance—on the contents of your shop
which belong to you or your customers, cer-
tainly. On the building, if you own it. An Ail-
Risk policy might give protection from other
important hazards, as well as fire.

O Liability insurance — to protect you from
claims by customers, deliverymen and the
general public who may suffer injury or loss
on your premises. The law requires that you
provide a safe place for them to transact
business with you, A moment's forgetfulness
may put you in the wrong in a damage suit. If
you're an empfoyer, you may also need Em-
ployer’s Liability, to protect you from em-
ployees’ claims. And the law might require
you to carry Workmen's Compensation in-
surance.

01 Crime Insurance — You may need several
kinds, to protect yourself from loss of your
own property or that left in your care by your
customers.

* Burglary insurance covers you against
thefts by those who break into your
shop (but not against sneak thieves who
leave no sign of forcible entry).

* Robbery insurance covers you against
loss on or off your premises to a holdup
man,

There are special forms and combinations of
the two which might fit your needs. You may want
special coverage for tools, equipment or parts
stolen from your truck.

* A Fidelity Bond covers you against loss
if one of your employees is dishonest.
Don’t think only in terms of those who
handle cash. A shop man who never gets
near the cash drawer can steal tools,
parts, supplies, or even customers’ equip-
ment.

{1 Automobile Insurance — Types you’ll prob-
ably need include:

« Liability that covers use of any vehicle in
your business by you or your employees
—the business’s truck, your car or one
of theirs.

* Theft insurance, if loss of the truck for
any appreciable time would cripple your
business. Many theft coverages provide
for rental of a substitute unit until yours
is recovered.

* Collision coverage depends on vyour
judgment. If your truck’s mortgaged,
you'll have to carry collision insurance.
If it's not mortgaged, is still fairly new,
and its loss would hurt you badly, in-
sure it. But, as it grows older, keep
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weighing the cost of insuring it against
the prospective loss.

The preceding are the main types of insurance
you'll probably need. In addition, there are spec-
ial forms of insurance which cover you against
loss when your business is interrupted by an in-
sured peril; there’s credit insurance for those who
do a credit business, or sell on instaliment plans;
there’'s business-owner insurance, to protect you
from loss arising from illness or disability, and
your family from loss of your business through
your premature death. Plus, of course, the various
insurances that make up today's ‘emplayee bene-
fit package'.

Recovering The Loss

Okay. You're insured against your real and sig-
nificant risks. What about losses? It's a fact that
insured losses are less frequent than uninsured
losses (except where automobile insurance is in-
volved). That’s partly because people who shoufd
insure don't. And, it's partly because most in-
surance companies do work with their customers
to prevent loss or minimize risks.

Complying with the terms of your policy

When you do have a loss, your insurance con-
tract (policy) probably requires you to do certain
things:
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1} Notify the insurer of your loss as soon as
possible.

2) Furnish whatever proof of loss is required.
(Here, again, good accounting records are
the best source of proof.)

3) You must assist and cooperate with the in-
surer: to reduce the amount of loss; to pre-
vent further loss to insured property; to es-
tablish the amount of loss in court, if neces-
sary, to collect from third parties; and fur-
nish all records and other insurance policies
required to determine liability and amount of
loss.

If you don't do these things, your coverage might

be voided.

Conditions that con delay payment for o loss

When you have a major claim for loss, a num-
ber of conditions can defay settlement. Most of
these conditions arise from lack of planning, or
haphazard insuring attitudes.

If you have overiapping coverage by two or
more policies, the insurance companies must
settle among themselves which is to accept the
liability. Then, and only then, will the one who's ‘it’
settle your claim.

Another problem with too many policies is non-
concurrency, which happens when the terms of
several policies overlap and have, in addition,
conflicting terms and provisions. Here, again, the
companies insuring you have to settle the problem
themselves before any one of them has a legal
right to approach you with a settlement offer.

Finally, there's the problem of overinsurance.
When you carry too much insurance on a piece of
property, there’s apt to be overlapping coverage
and nonconcurrence at the same time. Qver-in-
surance is expensive. You pay too much for cov-
erage, without gaining anything. You just can't
collect $40,000 for the loss of a $20,000 building.

Overinsurance can delay your setftlement. But,
underinsurance is a bigger headache. If you're
underinsured, you can’t collect in full for all your
insured losses. While most people underinsure
through neglect—they don’t review their protec-
tion plan periodically and never caich up with
changing property values —— quite a few do so
through bad judgement. You hear them argue, for
example, that most fire losses are only partial, so
full fire iInsurance coverage isn't necessary.

That's unrealistic. For one thing, the additional
premium for full coverage isn't likely to be that
much greater. But, mainly, it's unrealistic because
the fire insurance companies have a built-in pen-
alty for that approach. It's called ‘coinsurance’
and it means that you must carry 80 or 9G per-



cent of the property’'s value in insurance, or bear
a share of your own loss proportionate to the
amount you're underinsured. This can stick you
for one-third of the loss, while the insurer pays
the other two-thirds.

Lack of planning, bad judgment, just plain ig-
norance account for some of these mistakes. But,
there’s another reason that gets quite a few small
businessmen into difficulties,

You'll find they've spread their insurance busi-
ness among a fair number of agents—hoping that
each will ‘pay them back’ with business. it might
pay off, and it might not. A bunch of individual pre-
miums for a bunch of separate policies with sep-
arate companies might cost more than keeping the
business in one basket. it certainly makes over-
lapping and nonconcurrent coverages more prob-
able—and maybe overinsurance, too.

Guidelines For Buying And Handling Insurance

From the foregoing discussions, we have
evolved some guide-lines for buying and handling
your insurance:

* Decide which of the methods of risk manage-
ment will work best, and most economically,
for you, in each of the risk exposures your
business involves. You’ll probably find that
several, or all, work out in combination.

 Cover your largest exposure first. Step down
to the smaller ones and the more frequent
ones as your insurance budget permits. Use
your premium dollar where you need it most.

* Be sure you're covering the correct exposure.
You probably will need expert advice on this
from your agent.

» Make good use (and proper use) of deduc-
tibles. Protecting yourself against the first
dollar of loss is sometimes expensive. But,
don’t take big deductibles you can't handle
just to save money on premjums. Keep them
to an amount you can afford.

* Review your insurance, and your insured
property, periodically. Be sure you're cover-
ing what’s important, and covering it for the
right amount, as today’s inflation changes
property values. Be sure you're not covering
property you no longer own. Avoid gaps in
coverage just as surely as you avoid over-
laps.

= Check the market occasionally, to be sure
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FACTCRY WIRED $14%.95

Nobody but Eico makes the troubleshooting of solid state
equipment 50 quick, easy, versatile and precise for the pro-
tessional electronics technician and engineer—and at such
low cost!

& Dynamically tests transistors in and out of circuit,
u Performs the 4 basic tests on all types of FETs
including pinch-off.
u Performs the 3 basic tests on all types of bipolar transistors.
u Tests for true transconductance and AC Beta,
in and out of circuit.
® Tests all types of diodes and measures zener voltage.
® Tests SCRs, TRIACSs, and UJTs.
8 Incorporates easy-to-use DC Yolimeter and Ohmmeter.

< B 50 uA taut band meter movement.

FREE 32 PAGE EICO CATALOG

For latest calaleg on EICO Test Instruments, Stereo, EICOCRAFT
Projecis, Environmental Lighting, Burglar/Fire Alarm Systems, and
name of nearest EICO Distributor, check Reader Service Card or

send 25¢ for First Class mail service. @
EICO, 283 Malta Street, Brooklyn, N.Y. 11207 mg
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your premiums are reasonable and consistent
with those offered by other companies. Don't
switch every time a lower price is quoted, but
be aware of the averages and trends for
your types of coverages. When you do con-
sider a price-based change, find out why
you’re going to save money before you
change. Is it because you get less service?
Are necessary protections going to be ex-
cluded? (If so, you'll have to get them in
another policy, and there goes your saving:)
Or does the company pinch pennies when
settling claims?

= Put your insurance in one agent's hands. Pick
an agent you trust, give him a clear idea of
your wants, listen to his advice and use it.
With one man handling it, your program can
avoid overlaps, nonconcurrency and the rest
of the problems. He'll be your only link with
your insurers, and his commissions will be
big enough to justify your expectations of
service from him. Keep him posted about
changes in your risk situation.

* Do all you can to keep your losses down. it
will keep your rates low and it will also pro-
tect you from the indirect (and uninsurable)
losses that come with trouble. A
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WE'RE CLOSER

HERE'S 8 REASONS...

-.WHY WE'RE CLOSER
TO TECHNICIANS
who keep Magnavox
products working in
top-notch condition

NOW 8 LOCATIONS :

NEW YORK CENTER:

MAGNAVOX PARTS DIVISION

159 € UNION AVENUE

E. RUTHERFORD, N.J. 07073

TELEPHONE: 201 935-1212
IN¥C) 212 279-3873

TELETYPE. 710 98%-0105

ATLANTA CENTER:

MAGNAVOX PARTS DIVISION
144 ENTERPRISE BLVD S.W.
ATLANTA, GEORGIA 30335
TELEPHONE: 404 6914040

DALLAS CENTER:

MAGNAVOX PARTS DIVASION
BB09 W CARPENTER FREEWAY
DALLAS, TEXAS 25247
TELEPHONE: 214 637-1710
TELETYPE: 910 8614543

CHICAGO CENTER:

MAGNAYOX PARTS DIVISION

7500 FAQONTAGE RD¥

SKOQKIE, JLLINDIS 60026

TELEPHONE: 312 679 700
(CHY) 312 282-8088

TELETYPE: 810 2234527

LOS ANGELES CENTER:

MAGNAVOX PARTS DIVISION
2875 MARICOPA STREET
TORRANCE, CALIF. 30503
TELEPHOME. 213 3280770
LA 2137753672
TELETYPE: $10 3496957

SAN FRANCISCO CENTER:

MAGNAVOX PARTS DIVISION
1366 SAN MATEOQ AVE,

SO, SAN FRANCISCO, CALIF. 94080
TELEPHGNE: 4158715080
TELETYPE- 910 3717237

CLEVELAND CENTER:

MAGNAVOX PARTS DIVISION
24094 DETAOIT ROAD
WESTLAKE, OHIT 44145
TELEPHONE. 216 8351313
TELETYPE 810 4279122

TORONTO CENTER:

MAGNAVOX PARTS DIVISION
OF CANAGA

3155 ORLANDO DR

MISSISSAUGA, ONTARIOQ

TELEPHONE 475 G78.1583

TELETYPE: 610 462-2638

Order parts, tubes,
and accessories from
your nearest Magnavox
Parts Center

THE Mlagnawos< compPany

FORT WAYNE, INDIANA, 46804
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fest equipment
PBDORI

Solid-State, Dual-Trace
Triggered-Sweep Scope

Sencore has announced the avail-
ability of a wide-band, solid-state,
dual-trace, triggered-sweep scope
which can simultaneously display
two waveforms by either the alter-
nate or chopped modes of opera-
tion.

Calibration of the VOLTS/DIV
gain control switches in both verti-
cal amplifier channels includes the
[0X loss that is normal when using
a low-capacitance probe. Conse-
quently, no multiplication of the
reading is necessary when a low-
capacifance probe is used.

Viewing of either the 10 x 10
centimeter grid or the vector grid
patterns is possible without chang-
ing graticules. A scale-illumination
switch turns on bulbs that light
either one grid or the other in the
graticule, which has two layers of
grids.

Other reported features and speci-
fications include:

Vertical Amplifiers
® Sensitivity—5 millivolts/em  to

50 volts/cm divided into 13 cali-

brated ranges when a direct probe

is used. The sensitivity with a

low-capacitance probe is 0.05

volts/cm to 500 volts/cm. Ac-

curacy of calibration when the
vernier controls are turned fully
clockwise is =2 percent. A ver-
nier control in each channel pro-
vides variable gain adjustments.
® Frequency response—DC to 8

MHz at =3 dB. Rise time is

reported to be 35 nanoseconds,

with overshoot of [ percent or
less.

® Input impedance—1 megohm
shunted by 35 pf at the input
terminals. With the low-capaci-
tance probe, the input impedance
is 10 megohms shunted by 11 pf.

® Maximum input voltage — 1000
volts DC with direct probe;

5000 volts P-P when the low-

capacitance probe is used.
® FET amplifiers—Each vertical

amplifier channel has a field-
effect (FET) transistor employed
as input amplifier. Protection of
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the FET against damage from
overloads is provided.

Sweep Circuit

® Sweep system—Automatic~ or
manually-triggered or free-run-
ning sweep is available.

® Sweep time—0.1 microsec/cm to
.1 second/cm in 19 calibrated
ranges. Vernier control provides
sweep in between the marked
steps. This corresponds to free-
running frequencies of 1 Hz to 1
MHz in 19 ranges. Accuracy
when the vernier is turned fully
clockwise is =2 percent.

® Sweep magnifier—5X
width.

® Horizontal input adjust—Vari-
able, uncalibrated control.

® Horizontal input impedance—1
megohm shunted by 40 pf.

® Triggering—Can be from cither
vertical channel, 60-Hz line or
external source. Also triggers
from ecither positive or negative
polarity.

® Preset sweep—Vertical and hori-
zontal positions are provided for
use when servicing television re-
ceivers. A sync separator is used
only to separate sync from a
composite video waveform for
triggering these two positions.

sweep

Vector Display

® Channels—Channe] A is used for
vertical. Channel B is used for
horizontal vector display. Low-
capacitance probe is used for
minimum loading of the receiver.

@ Sensitivity—The same sensitivity
as for dual-trace operation.

® Frequency response—DC to 8
MHz for vertical, and DC to 7
MHz for the horizontal vector
channel.

General Features

® Calibration voltage—1 KHz, 2



volt P-P signal, available at a
binding post on the front panel.

® Input connectors—BNC tvpe for
Channels A and B, binding posts
for others.

® Retrace suppression—The CRT
is blanked by a DC-coupled
signal.

Dimensions—12 inches x 10 inches

x 154 inches.

Weight—30 pounds.
Power Requirements—105 to 130

VAC, 60 watts, 60 Hz,

Price of the Sencore Model
PS163 scope is $495.00, without
probes. A set of two 39G34 low-
capacitance probes are available for
$25.00.

Crrele 30 ow literalnre card

Solid-State Wow and
Flutter Meter

The new Model LEM-36A can
simultancously measure wow and
flutter as well as drift according to
the manufacturer, Leader Instru-
ments Corp.

A solid-state, dircet-reading in-
strument for checking tape record-
ers and other similar devices, the
LEM-36A reportedly has separate
meters on the face panel for read-
out of each function,

B i rrpm——————tirr—

e R

Features include: an overall ac-
curacy of =5 percent of full-scale
vilue; a test range that covers a
wide band with minimal adjust-
ments;, input signal level at 15mV
to 10 volts (rms); input impedance
over 100K unbalanced (one side
grounded); and a reference oscilla-
tor, to assure stable performance.

Price of the LFM-36A, complete
with 3-KHz test frequency source,
15 $550.00 A
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For more information
about above products
use reader service card

REFILLABLE

‘Withdraw “Slim-1im”
replace sprayheads

Insert stem of
“Stm-Yim’" into farge
can and press down

Pull sprayheads
off from both cans

A “Slim-Jim," pocket-size tuner spray that fits conveniently
almost anywhere. Shirt pocket. Service Caddy. You name it.

The ideal size and shape for service calls. Handy to use. Handy
fo store. Handy to carry around. Lets you add to your caddy those
extra tubes you sometimes wish you had.

But that’s not all. The “Slim-Jim” is refillable. Fills completely
to service as many as 6 to 10 sets each time.

You save by buying economy, bench-size 24-0z. cans of Tun-0O-
Wash, Tun-O-Foam and/or Tun-O-Brite to fill and refill the “Slim-
Jim.” Best of all, there are no special gadgets for transferring
either. Takes just half a minute and is so simple, you're bound to
wonder, “Why didn't someocne think of this before?".

You asked for it. Chemtronics listens.

Available at your local distributor
in the Transfer Kit

KIT 1 Two 24 oz, Tun-G-Wash
Two "Siim-Jim" Transfer cans

KIT 2 One each of Tun-0-Wash and Tun-Q-Brite
Two "Slim-dim"* Transfer cans

KIT 3 One each of Tun-C-Wash and Tun-O-foam
Two "'Slim-Jim* Transfer cans

CHEMTRONICS INC.

1260 Ralph Avenue, Brookiyn, NY. 11236
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SCR’s and Triacs—Testing and Theory of Operation

Conventional diodes effec-
tively are voltage-controlled
switches. When the anode volt-
age is made more positive than
the “barrier voltage”, relative to
the cathode, the diode becomes
a conductor. Voltages of oppo-
site polarity cause the diode to
become an open circuit.

SCR’s (silicon-controlled rec-
tifiers) and triacs (see Fig. 1)
have more than the one “PN”
junction employed in semicon-
ductor diodes. One of these
added sections, called a “gate”,
has the ability to block conduc-
tion through the device.

SCR’s and triacs are available
in many of the case dimensions
and lead arrangements common-
ly used for transistors. The lead
locations of two popular types
are shown in Fig. 2. Because
this similarity of outward ap-
pearance can cause costly mis-
takes and wrong identification

Testing LDR’s

The maximum resistance of an
LDR can be determined accurately
only by maintaining the cell in com-
plete darkness for several minutes
before measuring it with an ohm-
meter. Because many circuits, in-
cluding the one in Fig. 8, do not
utilize the high-resistance character-
istic of the LDR, this reading usually
is not critical.

The minimum resistance of an
LDR can be determined by subject-
ing it to bright light. A rough test
can be made by shining a flashlight
at the cell from the same distance
each time. | would guess that the
LDR shown in Fig. 8 would measure
less than 1000 ohms if a 2-cell flash-
light beam were directed at it from
‘a distance of 2 feet.

during servicing, tests which in-
dicate whether a device in ques-
tion is a transistor, SCR or triac
will be explained in this article.

Basic Characteristics of SCR’s
An SCR can be visualized as
a diode in series with a switch,
as shown in Fig. 3A. Conduction
is controlled both by gate ac-
tion and by the polarity and
amplitude of the anode voltage.
Following are some of the
normal responses of an SCR
with the listed voltages applied:
* Anode voltage negative rela-
tive to the cathode—No con-
duction, regardless of the
voltage applied to the gate.
This is normal diode action.
* Anode voltage positive and
the gate zero or negative rela-
tive to the cathode—No con-
duction. This is gate action.
* Anode voltage positive and

the gate sufficiently positive—

Full conduction. The change

from non-conduction to full

conduction is a regenerative
effect which occurs instan-
taneously when the gate-cath-
ode voltage is increased
slightly above the breakover,
or “trigger”, point.

® After conduction has started,

a “latching effect occurs and
the gate loses control and
cannot block conduction,
which continues until the an-
ode voltage and/or current
are reduced below the *“hold-
ing” point.

The resistance between gate
and cathode of an SCR is about
a few hundred ohms. Resistance
indications should be similar to
those produced by two conven-
tional semiconductor diodes
paralleled front-to-back. About
the same ohmmeter reading
should be obtained when the

Fig. 1 Shown here are an SCR and a triac and their respective symbols. Note the

physical similarity to transistors.
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test leads are switched. Also,
the lower the range used, the
lower will be the reading ob-
tained. The resistance between
the anode and either the cath-
ode or gate should be nearly
infinite.

Basic Characteristics of Triacs

A triac effectively functions as
two paralleled front-to-back di-
odes in series with a switch, as
shown in Fig. 3B.

Some of the responses of a
non-defective triac when oper-
ated under different voltage con-
ditions are as follows:
®* Anode voltage negative and

the gate zero relative to the
cathode—No conduction. Di-
ode action.
® Anode voltage positive and
the gate zero relative to the
cathode—No conduction. Gate
action.

® Anode voltage negative and
the gate voltage sufficiently
negative—Full conduction.

®* Anode voltage positive and
the gate voltage sufficiently
positive—Full conduction.

®* The change from non-conduc-
tion to conduction is a regen-
erative effect, which occurs
when the gate-cathode volt-
age is increased slightly above
the “trigger” point, just as in

SCR's.
® After conduction has started,

a “latching” effect occurs, in

which the gate loses control

and the conduction continues
regardless of subsequent
changes in the gate voltages.

Conduction continues until the

anode voltage and/or current

are reduced below the “hold-
ing” point.

The junction resistances of
triacs are nearly identical to
those of SCR’s. The gate-to-
cathode readings should be

o
BASE EMITTER
(GATE) 00 (CATHODE)
COLLECTOR
(ANODE)
O

BASE
(GATE)
EMITTER COLLECTOR
(CATHODE) (ANODE}
TRIAC

SCR
DioDE Y.
o
GATE \ GATE W
(A) (8

Fig. 3 These circuits illustrate the ef-
fective action of SCR's and triacs. A)
An SCR is the equivalent of one diode
in series with a switch. B) A triac is
the equivalent of two diodes, connected
back to front in parallel, in series with
a switch. When properly triggered on, a
triac conducts in both directions.

similar to those produced by
measuring two diodes which are
paralleled front-to-back. Infinite
resistance should exist between
the anode and either the cath-
ode or the gate.

A Tester You Can Build For

Checking SCR’s And Triacs

An SCR or a triac should be
tested first by use of an ohm-
meter. An open circuit between
gate and cathode, or a short
circuit or leakage from anode
to gate or from anode to cath-
ode proves the device is defec-
tive, and no other testing is
required.

Shown in Fig. 4 is a tester
which checks SCR’s, triacs and
power transistors by applying 6
volts DC that is limited to 150

Fig. 2 Because the typical base con-
figurations of SCR’s and triacs, shown
here, are almost identical to those of
transistors, specific tests, described in
the text, are required for positive identi-
fication.

milliamps. This is a good oper-

ational test for these devices,

and provides the operator visual

evidence of SCR, triac and diac

triggering and holding actions.

The tests also indicate whether

the device is a transistor, an

SCR or a triac.
To test an SCR,

power transistor:

® Adjust the polarity switch (S1)
to the SCR-NPN position, the
toggle type on/off switch (S2)
to “off”, and the gate-voltage
control (R1) to minimum.

® Connect the tester to the de-
vice through color-coded clips
and test leads.

® Turn the on/off switch to
“on”. If the bulb lights, the
device being tested is shorted,
or the test leads are touching.

® Gradually turn up the gate-
voltage control. At a certain
critical voltage (measured by
a meter for the most detailed
information) the bulb should
light, indicating conduction of
current through the device.

®* A gradual brightening of the
bulb when the control is
turned up, and a gradual de-
crease in brightness as the
control is turned down indi-
cates that the device is an
NPN transistor.

® A sudden lighting of the bulb
to full brilliance at one point
on the gate-voltage control,
and no reduction in brilliance
when the gate-voltage control
is turned down, indicates that
the device is an SCR or a
triac. Subsequent tests will
determine which. The bulb
should remain lit after the
control is turned down until a
momentary open in S3 extin-
guishes it.

® Slide the polarity-reversing
switch (S1) to the TRIAC-PNP
position, and, starting at min-
imum, turn up the gate-volt-

triac, or
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age control.

® A gradual brightening and
darkening of the bulb when
the gate-voltage control is in-
creased and decreased indi-
cates that the device is a PNP
power transistor.

® |f the bulb does not light
when the gate-voltage control
is increased, the device is an
SCR.

® |f the bulb suddenly lights to
full brilliance at one position
of the gate-voltage control,
and the brilliance does not
decrease when the control is
turned down, the device is a
triac.

® Turn the on/off switch to the
“off'” position, to minimize
battery drain.

Tips About Using The
Thyristor Tester
The first version of this thy-
ristor tester was designed and
built about three years ago,
when the RCA CTC40 chassis,

which uses two SCR’s in the
horizontal sweep circuit, was in-
troduced. The original version of
the tester used two 67%2-volt
batteries, a neon bulb, and sev-
eral more switches to test for
leakage, which might occur only
at higher voltages. Such a sensi-
tive leakage test was found to
be unnecessary and was discon-
tinued in favor of simple ohm-
meter tests.

Another useful variation of the
tester circuit used 6 volts AC
for the anode supply, but re-
tained the DC gate-voltage con-
trol. A scope connected across
the light bulb displayed the cur-
ret waveform. One difference in
operation was readily evident:
After the gate-voltage control
was turned up enough to light
the bulb, decreasing it extin-
guished the bulb. The reason is
that the anode voltage de-
creased to zero 60 times per
second, and unlatching could
occur during any of these *“‘zero”
times.

An SCR conducts during only
the positive alternation of a sine
wave applied to its gate, as
shown by the current waveform
in Fig. 5B. No conduction
through the SCR occurred when
negative voltages up to -5 volis
were applied to its gate.

Triacs conduct during both al-
ternations of a sine wave, as
shown in Fig. 5C. The crossover-
type distortion at the mid, or
zero, points on the waveform is
produced because the voltage
must increase from zero to .8
volt DC or more before conduc-
tion can occur. Also, conduction
ceases during the .8 volt DC
just preceding zero voltage. To-
gether, these areas of non-con-
duction caused a measured volt-
age drop of .6 volt RMS across
the triac (from main terminal 1
to main terminal 2).

When the gate voltage was
positive and the _ gate-voltage
control was advanced very slow-
ly, the triac triggered first into
half-wave operation (See Fig.

Fig. 4 Schematic diagram of a tester which helps determine whether a device is a tran-
sistor, an SCR or a triac and indicates whether or not it is operating correctly.

POLARITY - REVERSING
SWITCH

TRIAC
PNP

)

SCR,TRIAC OR
POWER TRANSISTOR
UNDER TEST

@) “7;\”[3 NC SPRING RETURN
{
> {5 '
ON - Go&r ! E o i
! TOGGLE | ANODE
“ GATE | (COLLECTOR)
eem. VOLTAGE 825-
wT ) AD;‘&% GATE
; ; e __{BASE) 7" CATHODE
e {(EMITTER)
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Fig. 5 Waveforms of the load current produced when SCR's and triacs are op- Fig. 6 Partial conduction that occurred

erated from an AC ancde supply. A) Waveform of the input 60-Hz sine wave from when insufficient negative gate voltage
a heater transformer. B) Waveform of the current (voltage across bulb) when 6 was applied to an SCR of higher voltage
volts AC was supplied to the anode of the SCR in the schematic shown Iin Fig. 4. rating than the one which produced the
C) Waveform of the conduction current when 6 volts AC was supplied to the waveform in Fig. 5C.

anode of a friac connected to the tester diagramed in Fig. 4. The voltage drop
across the triac measured .6 volt RMS.

T LOAD I SCR
. OR TRIAC
|
!
| PHASE
271 ) m— L—f SHIFTING |»—n b
NETWORK |
|
(A)

Fig. 7 SCR's and triacs can be triggered on by a resistor connecled between anode and gate, or by a sample of the input
voltage that has been phase shifted. A) Block diagram of the triac circuit. B) Conduction current produced with AC supplied
to both gate and anode. C) Effect of a small phase shift in the gate voltage. D) The triac is triggered into conduction later
by more phase shift. E) Conduction of just over 50 percent is caused by a large phase shift.

VY,
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TO POWER
TRANSFORMER

Fig. 8 Remote power on/off circuit of RCA CTC54 color TV chassis. The lamp is
lighted by action of the remote control. The light reduces the resistance of the Light
Dependent Resistor (LDR), or cadmium-sulfide cell; this triggers on triac Q104, which

applies AC to the receiver power supply.

TRIAC
8Q WINDING
LIMITING
OUTPUT
FROM TAPE
PLAYER ETC.

AC OR DC CIRCUIT
TOBE CONTROLLED

Fig. 9 Schematic of a triac circuit which will start the change cycle of a slide

projector, or will turn lamps on and off according to the amplitude of the audio input.

5B) when the potential on the
gate was +0.8 volt. This voltage
instantly dropped to +0.7 be-
cause of the increase in gate
current. The gate-voltage control
was advanced further and trig-
gering for conduction of both
peaks (see Fig. 5C) occurred at
+0.85 volt, after which the gate
voltage dropped to +0.4 volt.
These three modes of operation
were very distinct, as if a 3-
position switch were used. The
bulb was unlit, then was lighted
to partial brilliance and, finally,
to full brilliance, with no varia-
tion between.

The action when negative
voltage was applied to the gate
was somewhat different. Trigger-
ing Into the full-wave mode oc-

curred at -0.98 volts, which
promptly dropped to —0.6. How-
ever, there was a tendency for
the bulb to light dimly and then
brighten. The current waveform
shown in Fig. 6 helps explain
the reason: Because conduction
was triggered on late, during
the peak, the bulb was supplied
with less total current. Increased
gate voltage produced normal
conduction.

When tested in the thyristor
tester, different brands of triacs
with higher voltage ratings re-
quired higher gate voltages,
than did the smaller sizes. The
scope waveforms of the larger
triacs generally were less
smooth than those produced by
smaller ones.
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Uses For SCR’s And Triacs

A triac or an SCR can be
used to turn on and off resistive
loads or to provide variable
lighting or motor speed. Two
alternate methods of controlling
the conduction of these devices
are shown in Fig. 7. For ex-
ample, a 56-ohm resistor con-
nected between the anode and
gate will dependably trigger on
a triac operated from 6 volts
AC. A higher value should be
used for 120-volt operation, to
avoid gate damage. Use the
highest value that will depend-
ably trigger on the triac.

A variation of this method is
employed in the RCA CTC54
color TV chassis, to turn on and
off the power to the entire re-
ceiver when remote control is
used. The circuit is shown in
Fig. 8. The remote control sup-
plies power to the bulb, which
is located inside a light-tight
assembly. When the bulb is
lighted, the illumination de-
creases the resistance of the
Light Dependent Resistor (LDR)
enough so that the triac con-
ducts and applies 120 volts AC
to the power transformers.
(LDR'’s are also called cadmium-
sulfide cells.)

One simple triac-equipped cir-
cuit | have used for several
years to initiate the change cycle
of an automatic slide projector
is shown in Fig. 9.

The narration or sound effects
which accompany the slide pre-
sentation are recorded on one
channel of a stereo tape record-
er. The speaker is connected to
this channel during playback. A
short audio tone, of perhaps one
second, is recorded on the other
channel at any interval where a
slide change is desired, so that
the narration and the slide
changes are in perfect synchro-
nization. The frequency of this
tone is unimportant; even 60 Hz
is okay. The volume of the stereo
unit is at the minimum level
required for dependable opera-
tion. A



This General Eleetrie solid
state (elevision reccived a
91.6% servieeability rating.

Easy to remove
and service speaker

/

Plug-in
Easy to clean tuner

hi-voltage rectifier

Hi-impedance power supply, \

just like a tube set Plug-in transistors

Plug-in audio module

Nobhody's perfeet.

With the help of independent servicers, regional parts centers. T'o improve local parts
we designed General Electric’s new 197 availability, we are expanding parts distribution
{diag meas) black and white solid state set to through independent parts distributors.
service like a tube set. It has a plug-in chassis General Electric’s television products aren’t
that includes 21 transistors, 16 diodes and an perfect yet. But we're getting closer. For additional
integrated circuit module. And it was given a imformation about GE service, call collect or
94.6"; serviceability rating by an independent write "Dutch” Meyer, Television Receiver
service panel. Products Department, Portsmouth, Virginia.

This is just one of the things we're doing to Telephone: (703) 484-3521.

make General Electric television products as easy

to service as possible. OQur warranty policy now

provides for prepaid transportation on in-warranty

parts, We are also testing direct telephone lines to G E N E R A I- E I' E c T R I c

December, 1971 / ELECTRONIC SERVICING 47



TV TECH
AID

Takes you right to the
source of the trouble...
without guesswork and

wasted time!

You receive each month OVER 40
ACTUAL CAUSES AND CURES OF
COLOR AND B-W TV TROUBLE
SYMPTOMS . . .
reported by leading TV manufactur-
ers, technicians and field reps . . .
each presented in a concise, brief
format, including a clearly marked
schematic diagram of the associated
circuitry . . . no wading through un-
necessary details!
You also receive timely and complete
information about CIRCUIT MODI-
FICATIONS AND OTHER VALUABLE
SERVICE DATA relating to both new
and existing TV models.
Start or expand your own file of
causes and cures with TV TECH AID
. arranged so you can file them
by make and model, by trouble
symptom or use your own system!

SUBSCRIBE or
RENEW NOW!

only $7.95 per year (12 issues)
(that’s less than 67¢ per month!)

NEW!

Over 400 Causes and Cures of Re-
curring Troubles in major-brand
Black-and-White TV

All in one large, easy-to-use issue

All for only $5.95 . . . Less than
1% ¢ per tip . . . each of which can
save you hours of valuable trouble-
shooting time!

-

| TV TECH AID I

| P.O. BOX 603 i

| KINGS PARK, N.Y. 11754 |

I ENCLOSED IS A CHECK OR MONEY I

| ORDER FOR $ ..o
PLEASE SEND:

|

1 1 1971—12 1SSUES—$7.95

I 1 1870—BOOK FORM—$5.95
{1 1969—12 I1SSUES—$4.95

|

| (1 1971 B-W BOOK—$5.95

I [j 1972—12 issues—$7.95

|

|

|

|

|

|

|

. ZIP...

Circle 24 on literature card

48 ELECTRONIC SERVICING / December, 1971

dntenna systems
PEDOP

All-Channel TV Antennas

A new series of high-gain, all-
channel television antennas, called
“Ultron”, have been introduced by
GC Electronics.

Designated Models 32-1200, 32-
1202 and 32-1204, the three new
antennas are reportedly for metro-
politan- suburban- and fringe-area
uses respectively. The metropolitan
model has 19 elements; the sub-
urban has 21 elements arranged on
a longer-than-standard boom; and
the fringe model has 29 elements,
according to the manufacturer.

The new antennas are designed
for all-channel reception, VHF/
UHF/FM. They reportedly have
good ghost rejection and can be
used for color and/or monochrome
reception.

Models 32-1200, 32-1202 and
32-1204 sell for $9.95, $16.95, and
$24.95 respectively.

Circle 60 on literature card

FM Pre-Amplifier

A high-gain, low-noisc, single-
channel FM pre-amplifier has been
announced by CADCO.

The Model IPA-SCA-FM ampli-
fier has been tested as an RF weak-
signal pre-amplifier, intended as
a between-the-antenna-and-the-
receiver package, to boost weak off-
the-air signal levels for main chan-
nel and SCA channel uses, accord-
ing to the manufacturer.

The amplifier has a reported 1.3
dB maximum noise figure, and fea-
tures 3-dB b-w products of plus
or minus 500 KHz. Input and out-
put impedance are 75 ohms. The
unit operates from a built-in 117

VAC power supply.
Model IPA-SCA-FM sells for
$49.50.

Circle 61 on literature card

CB Two-Way Radio Antenna
A new CB two-way radio, mobile
antenna with a universal mounting
feature has been announced by the
Antenna Specialists Company.
Model M-189, reportedly can be
mounted, without special tools, on
almost any level or slanted surface.
A special swivel base and full 90-
degree vertical adjustment make
possible either top- or side-mount-
ing, This makes it casy to install on
campers, trailers, trucks, and buses,
even if they have irregularly shaped
vehicle bodies,
Mode] M-189, reportedly is a
tapered, stainless steel whip with a

high-efficiency loading coil, and is
completely weatherproof. Its short-
ened design helps prevent hitting
low obstructions, yet allows the an-
tenna to be mounted high on the
vehicle for maximum performance,
according to the manufacturer.

The M-189—complete with an-
tenna, universal mounting bracket,
20 feet of coaxial cable and con-
nector—sells for $20.95.

Circle 62 on literatare card



Attenuator Pads

Jerrold Electronics Corp. has in-
troduced a new line of fixed attenu-
ator pads designed for 75-chm all-
channel TV distribution systems.

The attenuators are available in
Models PDA-1, PDA-3, PDA-6,
PDA-10 and PDA-20, the model
number indicating the atfenuation
in dB.

The PDA series of attenuators
usc a resistive “I”-network, applic-
able for in-line use. All models
reportedly cover the range from DC
to 890 MHz. Fittings are type F-
61A, with universal center clutch
adaptable to RG-59 through CAC-
11 cable sizes.

NN

Specifications include:

Return loss—21 dB

VSWR—1.2:1

Impedance—75 ohms

The PDA attenuators reportedly
are all-channel replacements for the
earlier PDL models, and sell for
$6.75.

Circle 63 an literature card

Balun-Type Impedance-
Matching Transformer

The new Meodel T-2000 all-chan-
n¢l, balun-type matching trans-
former, which reportedly matches a
75-ohm unbalanced circuit to a
300-ohm balanced circuit in any
MATV, ETV, CATV system, has
been announced by Jerrold Elec-
tronics Corp.

Through use of a special fitting
provided, the T-2000 can report-
edly mate a 75-ohm input with an
F-59 cable connector, while the
300-ohm twin lead output termin-
ates in lugs, for attachment to the
TV receiver antenna terminals.

The T-2000 sells for $2.65. A

Circle 64 on fiterature card
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by Joseph J. Carr/ES Auto Electronics Editor

Philco-Ford’s

New Varactor-
Tuned AM/FM/

FM Stereo Auto Radio

Philco-Ford recently intro-
duced, for 1972, their first AM/
FM stereo auto radio. (Previous-
ly, FM and FM stereo radios
used in-Ford autos have been
produced by the Automotive
Division of the Bendix Corpor-
ation.)

Although Philco-Ford is a
newcomer to stereo FM auto ra-
dio production, it is no new-
comer to the development and
production of a variety of other
even more sophisticated elec-
tronic products. The innovative
design of its first FM stereo auto
radio is evidence of this ex-
perience.

Varactor Tuning

One of the most radical de-
partures from normal design is
the use of voltage tuning in the
FM front-end. That's right . . .
voltage tuning. Don’t look for
the usual FM tuning slugs in the
tuner mechanism. There are
none. The FM band is tuned by
a well-filtered DC control volt-
age.

A block diagram of the re-
ceiver section which generates
the control voltage is shown in
Fig. 1. It includes an oscillator
which is permeability tuned; the
slug of the tuning coil is ganged
to the core bar in the manual-
pushbutton mainframe assembly.
The frequency of this oscil-
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lator is in the several-hundred-
kilohertz region, far below the
FM broadcast band. The pre-
cise frequency is unimportant,
according to Philco-Ford. A de-
tector and RC filter network
provide the actual control volt-
age which is fed to varactors in
the receiver front end. Another
detector furnishes an error cor-
rection voltage to a DC nega-
tive feedback circuit. This
stabilizes the control voltage to
within plus or minus .005 volts.

The control-voltage circuitry
is shown in Fig. 2. Transistor Q1
and associated components
form a common-base Colpitts-
style circuit. L1, the variable
coil, and L2, the fixed coil, form
the inductive branch of the os-
cillator tank circuit. This branch
of the circuit also doubles as
an inductive AC (signal) voltage
divider network. The AC voltage
across L2 has a value propor-
tional to the ratio of the respec-
tive reactances of the two coils.
This voltage varies as the slug
of L1 is moved in and out of the
coil form by the action of the
tuner core-bar assembly. Diode
D1 rectifies this voltage and
feeds it to the input of a double-
pi RC network, which removes
the residual AC and smoothes
out the DC component so that it
is suitable for use as the tuning
control voltage.

Another diode detector is

used to supply a stabilizing volt-
age to the input side of the oscil-
lator. The diode generates the
correction voltage sensed by the
negative feedback circuit con-
sisting of transistors Q2, Q3, and
Q4. The feedback action of this
circuit stabilizes the level of the
signal applied across coils L1
and L2. There are two adjust-
ments in this circuit which are
used to assure that the local
oscillator in the FM front end
tracks with the dial scale. On
the high end of the band, the
10k-ohm potentiometer in the
base circuits of Q2 and Q3 is
used to set the received fre-
guency. Trimming the slug of
L1 sets the low-frequency end
of the dial.

Fig. 3 shows the input cir-
cuitry to the FM RF amplifier
stage. The variable tuning ele-
ment is a dual, common-cathode
varactor diode. A varactor is a
diode that changes it's junction
capacitance with changes in the
reverse bias voltage. This re-
verse voltage, called the tuning
control voltage, is fed to the
common-cathode junction of
each varactor via an isolation
resistor. This control voltage
varies from .7 to 6.8 volts
depending on the frequency se-
lected (see Fig. 4). It is ex-
tremely stable, varying less than
5 millivolts (.005 volts) as the car
battery voltage varies between



Multiplex and
Audio Module

FM Module

AM/Varactor Supply Module

Philco-Ford's new AM/FM
stereo FM auto radio is
comprised of three sep-
arate modules shown
here. Featured in the re-
ceiver are varactor-con-
trolled tuning, automatic
switching from stereo to
conventional FM when the
stereo FM signal is too
weak for acceptable re-
ception, transformerless
audio output, and other
unconventional circuitry
not ordinarily used in auto
radios.

Fig. 1 Block diagram of section in
Philco-Fords AM/FM Radio which gen-
erates tuning control voltage applied to
varactors to tune the receiver front end.

11 and 16 volts. Thermal stabil-
ity of the tuning voltage is also
excellent; it is maintained within
plus or minus 5 millivolts over
the range of —22 degrees F to
+140 degrees F. The junction
capacitance of the varactor
varies from 14 to 28 pf as the
control voltage varies from .72
to 6.8 volts.

RF amplifier

The RF amplifier configura-
tion, shown in Fig. 3, is a stan-
dard common-base arrangement.
This type of circuit is usually
preferred by most car-radio de-
signers because it rarely requires
neutralization and it has superior
performance where either inter-
modulation or cross modulation
is a problem.

Intermodulation and cross-
modulation are different, al-
though they commonly are
lumped together into the same
category. Intermodulation is a
condition in which two signals
separated by 10.7 MHz (the IF
frequency of FM receivers) mix
together in the RF amplifier un-
der nonlinear conditions. Such
nonlinearity can occur when at
least one of the signals is cap-
able of overloading the RF
amplifier. An example of this
condition occurs when two FM
stations are 10.7 MHz apart or
when the frequency of an FM
station and either the funda-
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mental or a harmonic of a com-
munications transmitter are 10.7
MHz apart. The resultant 10.7-
MHz signal is fed to the mixer,
which then acts as an additional
stage of IF amplification.

Cross modulation is similar to
intermodulation; however, it can
occur regardless of the fre-
quency spacing of the two
signals. Crossmodulation is pro-
duced when one signal ampli-
tude modulates another signal.

In either case, there are only
a few effective ways to eliminate
the problem. One is to eliminate
one of the signals. This is re-
latively easy to accomplish if
one signal is a harmonic. A
highpass filter in the antenna
lead will usually suffice in such
cases. If the fundamental fre-
quencies of the two signals are
exactly 10.7 MHz apart, however,
the only cure is to design an
RF amplifier which can handle
a large signal without becoming
too nonlinear. Hence, the use of
FET and common-base bipolar
RF amplifiers.

Mixer stage

A double-tuned varactor cir-
cuit couples the FM RF ampli-
fier stage to the mixer (Fig. 5).
The varactors are connected to
the tuning-control voltage source
through 100k-ohm isolation re-
sistors.

The mixer circuit itself is rela-
tively standard (Fig. 5). There is
the usual 10.7 MHz series-tuned
trap connected between the
base of the mixer transistor and
ground. The output transformer,
however, requires a warning
note. It is broad-band and is
preset at the factory. Because
of it's relationship to the pass-
band characteristics of the cer-
amic filter, it is recommended
that you do not attempt to
“align” this transformer, unless
a complete alignment is being
performed.

Local escillator
At first glance, the FM local

oscillator (Fig. 6) also appears



to be a relatively standard com-
mon-base circuit. It does, how-
ever, present a few wrinkles not
previously seen:

A bitilar-wound coil (L1} is
used between the transistor and
the LC circuit. This is supposed
to eliminate the need for an RF
choke in the oscillator B+ line.

The automatiic frequency con-
trol (AFC) system also is rela-
tively standard. It uses a
single-unit varactor to adjust the
oscillator frequency in step with
a DC error voltage generated in
the discriminator. The main tun-
ing varactor is a hand-picked
dual unit which has tighter volt-
age-vs-capacitance characteris-
tics than do the RF-amplifier
and mixer-coupling varactors.
An exact-replacement varactor
unit, color coded white, must be
used in the oscillator circuit, to
maintain the accuracy of the
dial calibration,

FM IF Amplifier

Ceromic bandpass filters

At first glance, the FM IF
amplifier, shown in Fig. 7 and
Fig. 8, appears a liftle short of
parts. This section of the re-
ceiver gets all of the necessary
gain from one transistor and a
special-purpose integrated cir-
cuit (I1C). Input and output coup-
ling to the transistor stage, in
Fig. 5, is through ceramic band-
pass filters rather than through
conventional IF transformers.
These filters are not adjustable.
For this reason, Philco prese-
lects filter units according to
their bandpass characteristics.
The criteria for selection is such
that there are five different basic
filter groups differentiated from
each other by a colorcoding
gystem. {f it becomes necessary
to replace one of these filters,
it is important that you order
one with the same color coding
as the original. State the Philco
part number, followed by the
color in parenthesis.

The NPN ftransistor used in

the 1st IF amplifier circuit is
also a specially selected unit.
it is chosen to match the im-
pedance levels presented by the
ceramic filters. Because of this,
it might prove difficult to use a
universal replacement in this
sfot. Should you use such a re-
placement and experience low
gain or other unusual symp-
toms, switch to an original Philco
part-numbered transistor.

Limiter/amplifier/discriminator

The Philco IC FM detector,
although similar in appearance
to the Delco IC quadrature cir-
cuit, is not the same, A quad-
rature detecior circuit can be
distinguished by the presence of
a resegnant “phasing” tank cir-
cuit in place of the discrimin-
ator or ratio-detector input
transtormer.

AM-FM Bandswitching
Fig. 9 shows the rather unique
AM-FM bandswitching circuit
used in the new Philco auto

radio. B+ for the AM circuitry
is supplied through a standard
voltage divided network consist-
ing of resistors R1 and R2, FM
B+ is supplied from the same
source but passes through a
transistor series voltage regula-
tor, Q1. With the bandswitch in
the AM position (open) Q1 is
reverse biased, cutting off the
flow of current to the FM sec-
tions of the radio. Switching to
the FM position (closing the
switch) grounds the AM B+ line
and forward biases the FM volt-
age regulator transistor.

Multiplex Circuitry

There are no really new fea-
tures in the multiplex circuit ex-
cept a noise squelch circuit
which automatically switches the
receiver to the moenaural mode
when the stereo signal is too
weak to provide acceptable
stereo reception.

As you are probably aware,
good mono reception from any
given station is possible at great-
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Fig. € The dual-unit main-tuning varactor in the FM local oscillator is a close-
tolerance type which requires an exact replacement to maintain the accuracy of the
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er distances than is good stereo
reception. This is due, in part at
least, to the fact that the en-
coded stereo information and
the synchronizing pilot signal
each modulate the FM broad-
cast transmitter a total of only
ten percent. This means that the
two multiplexed signals are cor-
respondingly weaker than the
L+R mono signal at the output
of the detector. Consequently, at
distances of about twenty miles,
stereo reception can be weak
and noisy while the mono infor-
mation produced by the same
signal is loud and clear.

Because of limited front-panel

space, most sets are not
equipped with a stereo-defeat,
or ‘mode”, switch to switch to
conventional FM when stereo
FM reception is not acceptable.
To overcome both the original
problem—the inability to switch
from stereo FM to conventional
FM when the quality of stereo
FM reception is unacceptable—
and the related problem of lim-
ited front-panel space, Philco-
Ford has equipped its stereo FM
receiver with the ‘‘automatic
mode switching” circuit in Fig.
10.

This circuit uses the 19-KHz
component of the interstation
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noise to reverse bias the class
B, 38-KHz amplifier, Q2. When
the receiver is tuned to a weak
station, the accompanying noise
will appear in the audio output
from the detector. The com-
ponents of the noise that are
centered around 19 KHz are
passed by the pilot amplifier to
the frequency doubler (diodes
D1 and D2). To prevent the
noise amplifier from responding
to the 38-KHz signal, there is a
low-pass filter—consisting of R1,
C1 and C2—positioned between
the doubler diodes and the base
of the noise amplifier, Q1. 1
amplifies the remaining lower-



frequency noise compoenents be-
fore passing them on to a voltage
doubler rectifier. The DC output
from the rectifier filter circuit is
negative. Because it is of greater
value than the 38-KHz signal, it
tends to reverse-bias Q2. With
Q2 reverse biased, no 38-KHz
signal can reach the decoder
matrix. The result is that the
receiver functions in the mono
mode until the set is tuned to a
station signa! strong enough to
“quiet” the receiver and over-
.come any noise present. When
the receiver is “quieted” by a
signal strong enough to drive the
limiters, no noise gets through
to Q1. Under these conditions,
Q2 functions normally and the
program is received in stereo.

The multiplex decoding sys-
tem, shown in block diagram
form in Fig. 11, is the time-
switching matrix type. The com-
posite stereo signal from the IC
discriminator is applied to the
input of a composite preampli-
fier. The amplified composite
signal is fed to a splitter.

The 19-KHz pilot signal is
“picked off” the collector of the
splitter transistor by a trans-
former tuned to that frequency.
The secondary of this tuned
transformer is connected to the
base of the 19-KHz amplifier
transistor.

The remaining portions of the
composite are “picked off” the
emitter of the splitter transistor
and fed to an LC paralle! tuned
frap which surpresses any SCA
signals which might be present.
The remaining signals, which
include both L+ R and L-R com-
ponents, are passed to a fol-
lower stage and phase inverter.
The output of the phase inverter
is applied to the RC matrix, for
final decoding.

The 19-KHz pilot signal is
amplified in the tuned stage fol-
lowing the splitter and then is
fed to a full-wave frequency
doubler. The frequency doubler
functions in much the same way
as does a full-wave rectifier
power supply. The 19-KHz sig-
nal is applied across a center-
tapped transformer. Two diodes,
connected in a common-cathode
arrangement (Fig. 10), rectify it.
One diode conducts during posi-
tive peaks of the 19-KHz signal

B+ SOURCE
{POWER SUPPLY}

REGULATOR/BANDSWITCHING

‘ 102 TRANSISTOR
(a1) (AR304)
AM e, . ' o FM
£

c B+

i+

i

820Q2
7.5 VOLT
ZENER
M AM
AM/FM

FUNCTION SWITCH

Fig. 9 Switching from AM to FM operation is accomplished by this circuit.
See text for details of operation.

Fig. 10 Circuitry shown here automatically switches the receiver from sterec FM to
conventional FM operation when the stereg FM signal is too weak to produce ac-
ceptable reception.

+
C NEGATIVE
VOLTAGE
PRESENT
WHEN WEAK
STEREO SIGNAL

a7k () moise ame 15 RECE{VED
X\

SECONDARY OF
FREQUENCY
DOUBLER
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Fig. 11 Block diagram of time-switching multiplex decoding system employed in first Philco-Ford AM/FM auto receiver.
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219 I

Fig. 12 The audio section of new Philco-Ford receiver uses single-driver-comple-
mentary symmetry output. See text for explanation of operation.

while the other conducts during
negative peaks. The result is a
waveform that looks like that at
“B” in Fig. 11.

The half-wave signal is
changed back into a near sine
wave by the “flywheel effect”
action of the tuned 38-KHz trans-
former. The “purified” 38-KHz
signal is then applied to the
decoding matrix, to mix with the
L+R and L-R signals from the
phase inverter. The outputs of
the matrix circuit are left- and
right-channel signals. These are
fed to their respective buffer
amplifiers and then to the main
audio section of the receiver.

The Audio Section

The two audio amplifiers,
shown in Fig. 12, are single-
driver-complementary symmetry
types. Amplifiers similar to these
are being used in many of the
newer car radio designs. Al-
though relatively new to the car
radio field, circuits such as this
are, and have been for years,
commonly used in all grades of
home audio equipment. All cir-
cuits similar to this generally
are lumped under the term “out-
put transformerless” (OTL), or
“ironless” in foreign equipment.

The operation of the audio
amplifier stage is basically push-
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pull. The bases of the two out-
put transistors, however, are fed
in parallel. For push-pull opera-
tion, the amplifier inputs norm-
ally must be 180 degrees out of
phase. In this circuit, the phase
inversion is accomplished by
using complementary output
transistors. Such transistors are
identical in every electrical spe-
cification except one: Their po-
larity. One is a PNP while the
other is an NPN. A PNP tran-
sistor conducts more current as
the base becomes negative with
respect to the emitter. An NPN
operates just the opposite; it
conducts more current as the
base becomes more positive
with respect to the emitter. It is
this difference which provides
the phase inversion needed for
push-pull. The two transistors
conduct on opposite halves of
an input cycle.

Coupling to the speaker is
through a large-valve electro-
lytic capacitor; hence the term,
“output transformerless”.

General Servicing
Requirements and Peculiarities

Probes

Alignment of Philco-Ford's
new stereo FM radio requires the
usual assortment of dummy
loads, illustrated in Fig. 13.

Also needed, however, is an
amplifying detector probe. Be-
cause such probes are not gen-
erally available, it probably will
be necessary for you to build
your own. The probe recom-



mended by Philco-Ford is shown
in Fig. 14.

Frequency drift common causes listed

FM frequency drift can be a
difficult problem to solve in any
radio. In this radio, it might
prove to be even more difficult.
However, the Philco service
manual comes to the rescue by
listing the parts that chiefly in-
fluence drift. These are the .1-
mfd emitter capacitor at Q1, the
.0012-mfd tuning capacitor, the
820-pf coupling capacitor, and
the fixed coil, L2, all shown in
Fig. 2. Also to be considered
are the positive temperature co-
efficient of the Zener diode, the
negative temperature coefficient
of the regulator transistors, and
the negative coefficient of the
rectifier diodes in Fig. 2.

Summary

This Philco radio represents
one more step away from tradi-
tional designs in car radios.
Their voltage tuning opens the
way for such features as remote
control of the radio without
messy mechanical problems and
“mechanicalless” signal seeker
tuners. Such innovations prom-
ise to be the meat of our trade
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. INPUT OF
. RECEIVER

Fig. 13 Dummy
loads required for

in the later seventies. A servicing of Phil-
co-Ford AM/FM
auto receiver.
.00l
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Fig. 14 Circuitry
of amplifying de-
tector probe rec-

.00l
%470& ‘[

ommended by
Philco-Ford.
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Horizontal sweep—operation

and troubleshooting, part 2

How the horizontal sweep circuitry of a typical b-w television receiver produces
horizontal trace and retrace was explained in detail in the October issue of ES.

In the following paragraphs, that theory of operation is put to use to interpret
frequently encountered horizontal sweep trouble symptoms and to track down their
most probable causes. As is true of almost all effective troubleshooting techniques,
recognition of what is normal and what is abnormal is essential.

All defects analyzed in this article actually have been applied in the ES lab
to the horizontal sweep circuitry of a Sears 456/528.51912 b-w TV chassis, the
basic design of which is typical of most b-w TV receivers now in use.

HORIZ OUTPUT
(W)17DQ6B

HV RECT

(@) 16361

Fig. 1 shows the schematic of
the horizontal sweep section of
the Sears b-w TV receiver. Also
shown are the important wave-
forms and DC and peak-to-peak
voltages. Use these normal
waveforms and voltages for
comparison in the following
case histories.

Probe near

®

13.5KV
HIGH
VOLTAGE
To Picture
Tube Anode

TURETTTTRIITIT)

score ]
RESISTOR
n

SCOPE
RESISTOR
18]

275

500v

BOOST

Fig. 1 Complete schematic of the horizontal sweep section of the Sears 456/528.51812 b-w TV re-
ceiver. Major waveforms, DC voltages and peak-to-peak AC voitages also are included.
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Compression On The Right Side

The first symptom—compres-
sion of scanning on the right
side of the picture—is shown in
Fig. 2B. For comparison the
crosshatch pattern normally pro-
duced by this receiver is shown
in Fig. 2A.

The compression started
about 15 minutes after the re-
ceiver was turned on. Also, a
faint reddish glow could be
seen on one corner of the plate
of the horizontal-output tube.

Deflection of the right half of
the screen is produced by the
plate current of the horizontal-
output tube. In this case, insuf-
ficient maximum tube current is
indicated, because deflection
does not extend to the extreme
right side of the screen. Also, the
compression indicates an abnor-
mal leveling-off of the plate cur-
rent (beam motion slowed down).
Deflection in this area of the
screen is affected most by con-
ditions involving the screen grid
and the control grid of the hori-
zontal-output tube.

Voltage measurements re-
vealed that the high voltage was
down 2KV, boost voltage was
down 40 volts, and the screen
grid voltage was 30 volts low.
The slight red area on the plate
of the output tube indicated ex-
cessive plate dissipation. None
of these readings was far
enough from normal to point to
any one specific component.

The control grid DC voltage
was measured next. The normal
voltage is —40 to -45 volts; in
this case, the grid measured
only -24 volts. The next step
was to determine whether it was
caused by insufficient oscillator
drive or by some other defect.

Waveforms at the grid of the
output tube and the cathode
current, both of which are shown
in Fig. 3, revealed clipping of
the oscillator output. Weak oscil-
lator tubes or other oscillator
circuit defects are not likely to
cause the sharp flat-topping of
the grid waveform. The wave-
form of the output tube cathode
current showed maximum cur-

rent flow during about 24 of
each horizontal cycle, whereas
current normally is supposed to
build up gradually during this
same part of the cycle. If maxi-
mum current flows for a longer
period of time, it dissipates more
wattage. This additional power
dissipation accounts for the
slightly red horizontal-output
plate.

Leakage of B+ through cou-
pling capacitor C51 or a gassy
horizontal-output tube which in-
jects some positive voltage into
the grid circuit are the two most
likely causes of a picture that
is narrow on the right side. In
this case, C51 had a leakage of
330K ohms.

Use a crosshatch pattern

Raster defects can be inter-
preted quicker and more ac-
curately if a crosshatch pat-
tern is displayed on the
screen. Crosshatch patterns
produced by color-bar gen-
erators or by a flying spot
scanner system, like that in
B&K's Model 1077 TV Analyst,
are acceptable.

One limitation of color-bar
generator patterns: The hori-
zontal blanking signal from a
color-bar generator might not
duplicate that produced by a
TV station. Consequently, do
not use a color-bar crosshatch
pattern to evaluate final cen-
tering or width. Always use a
station signal for final center-
ing or width adjustments.

Fig. 2 Defects in the arid circuit of the horizontal-output tube mainly affect the
right edge of the picture. A) The normal crosshatch pattern on the Sear b-w TV
receiver used for these tests. Horizontal linearity is not perfect, and there is no
linearity adjustment provided. B) The crosshatch pattern caused by 330K ohms of
leakage across C51, the coupling capacitor between the oscillator and the grid of
the horizontal-output tube. B-boost voltage, grid voltage, screen grid voltage and
high voltage all were low.

Clipping

Fig. 3 These scope waveforms gave us clues to the source of the narrow width
shown in Fig. 2B. A) Waveform of the signal at the grid of the output tube. Too
much of the top is clipped off. B) Waveform of the cathode current shows that
nearly maximum output tube current flowed for too much of the cycle,
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Expansion Of Sweep On The
Left Side

The left half of the screen is
deflected by damper current,
which provides a "negative”
yoke current. Consequently, any
compression or expansion of the
linearity on the left side of the
screen should be attributed to
damper circuit action.

Slow movement of the CRT
beam across the screen com-
presses the displayed pattern
and produces a brighter image,

Negative pulse

Fig. 4 Symptoms of damper defects
are found on the left side of the picture,
A) Extreme stretching of the linearity on
the left side when the picture first
lights up is caused by a weak damper
tube. B) After a warm-up pericd, the
stretching Is reduced. C) Waveform of
the yoke voltage shows that the nega-
tive-going pulse is not clipped off by
damper rectification.
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because the phosphor is lighted
for a longer time. The trouble
symptom in Fig. 4A was pro-
duced by the opposite effect.
The crosshatch pattern was
stretched on the left side be-
cause the beam traveled too
fast.

After the receiver was oper-
ated a few minutes more, the
crosshatch became somewhat
more normal. However, the
stretching was still very appar-
ent, as shown in Fig. 4B.

. 1971

The yoke waveform (Fig. 4C),
measured at R62, exhibited a
very large negative-going pulse
which indicated that the yoke
circuit continued to ring too
long. Because this pulse norm-
ally is clipped by the damper,
to furnish deflection on the left
side of the screen, a damper
malfunction was indicated.

Both the symptom on the
screen and the abnormal pulse
on the yoke waveform pointed
to the damper tube or the damp-
er circuit. A weak, slow-heating
damper tube was the cause in
this case.

When the receiver was first
turned on, the picture was
stretched on the left side and
the bottom and right side were
reduced, as shown in Fig. 4A.
The decreased current produced
by the weak damper tube did
not permit a full charge on C54,
the boost capacitor. Conse-

-
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Fig. 5 A fast iest for a shorted
boost capacitor (C54) is to re-
move the damper tube and try to
obtain a raster. A) The waveform
of output tube current shows
that plate current starts flowing
much too soon, which will in-
crease the tube power dissipa-
tion. B) Waveform of the yoke
voltage shows no clipping of the
negative-going pulse by the
damper. C) This crosshatch pat-
tern produced with the damper
removed shows very poor lin-
earity, verging on foldover in
some areas. D) The blank raster
shows the expanded and com-
pressed areas as vertical lines.
E) Leakage in C54, the B-boost
capacitor, caused compression
and loss of width at the left edge
of the screen.




Fig. 6 The capaciiance value of the B-boost capacitor (C54)
is criticai. A) Poor linearity produced by a value of .01 mfd.
B) When C54 was .47 mfd, the crosshatch pattern showed

guently, the voltage supplied the
plate of the horizontal-output
tube alsc was reduced, which,
in turn, reduced the deflection
on the right because the output
tube could not conduct the
normal amount of plate current
required to produce a full raster.
The height was decreased be-
cause the vertical oscillator plate
voltage is supplied by the B-
boost voltage, which, in this
case, was below normal.

No High Voltage

As is always true, loss of high
voltage eliminated the raster
and, consequently, any visual
symptoms. The DC voltage at
the grid of the horizontal-output
tube was only about two volis
low, not enough to significantly
affect the operation of the tube.
The screen grid voltage was
low, but not enough to kill the
high voltage. The waveform pro-
duced by the cathode current
(See Fig. 5A) revealed that plate
current was flowing during too
much of the cycle.

Very little pulse was present
at the yoke. The B-boost volt-
age was only a few volts higher
than the B+ supply voltage.

Symptoms at this point indi-
cated that the yoke or high-
voltage transformer might have
shorted turns, the yoke capaci-
tors might be shorted, or the
boost capacitor might be short-
ed. In this case, an open yoke
was not possible, because it
would cause the boost voltage
tc be abnormally high. Nor was

an open high-voltage transform-
er possible, because the cathode
current waveform showed suf-
ficient current to indicate the
output tube had plate voltage.
The yoke and transformer can
be tested separately, or as a
pair while still wired together,
by ringing or impedance mea-
suring or by use of a flyback
tester.

A shorted B-boost capacitor
(C54) can be tested in several

ways. An ohmmeter test is
the fastest. However, certain
amounts of leakage in some

capacitors would not be re-
vealed by the low voltage ap-
plied by the ohmmeter, and,
consequently, the results of such
a test would not be conclusive.

One fast method of checking
for shorts across that part of
the circuit is to remove the
damper tube (if the heaters are
in series, use a clip lead to short
across the heater pins) and
notice if a distorted raster is
obtained. Or use your scope to
look at the yoke voltage. A yoke
waveform similar to the one
shown in Fig. 5B indicates
sweep voltage but no damping
action. Damping clips ofi the
negative-going pulse.

In this case, after the damper
was removed, the raster lighted
up and displayed a crosshatch
pattern (Fig. 5C) which was
somewhat similar to the one
caused by a weak damper tube.
With the damper removed, the
short circuit provides a path for
normal B+ to enter. The boost
voltage should be about the

expanded linearity, because of the wide-angle yoke used. €)
This waveform of yoke current was more linear when a value
of .47 was used instead of the normal value of .027 mfd.

same as the supply voltage. The
width is narrow because the
tube plate voltage is low,

Without damping, the linearity
is stretched on the left and
numerous white vertical lines,
caused by slowing of the CRT
beam, were present over the
rest of the raster, as shown in
Fig. 5D. This test does not prove
that C54 is shorted, but it does
prove that there is a low-resis-
tance short circuit between the
B+ supply and the yoke circuit.

The abnormal crosshatch pat-
tern shown in Fig. 5E was
caused by a high-resistance
short in C54. In this example,
the damper tube was plugged
back in the socket. Diagnosis
of this defect from the cross-
hatch pattern alone is not con-
clusive. Loss of width on the
right, without any significant
change of linearity, is caused by
the reduced B-boost voltage,
which reduces the maximum
plate current of the horizontal-
output tube. Lower plate cur-
rent, when it is suddenly cut
off by the grid waveform, pro-
duces a smaller voltage pulse
and, consequently, less high
voltage. The smaller voltage
pulse, in turn, produces less de-
flection on the left side because
there is less pulse for the damp-
er to rectify.

Incidentally, excessive bright-
ness which causes an excessive-
load on the yoke pulse, also
causes compression of the lin-
earity on the left side of the
screen. However, it does not af-
fect the right side of the screen
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so much as that shown in Fig.
5E, and the compression on the
left returns to normal when the
brightness is reduced. (Com-
pression caused by excessive
6BK4 high-voltage regulator cur-
rent will not be affected by the
brightness. Ground the grid of
the regulator, to bias the regu-
lator far beyond cutoff, then
notice the compression.)
Changing the brightness level
and noticing the effect on the
raster or picture provides valu-
able diagnostic information. For
example, if the entire picture be-

comes darker and larger both
horizontally and vertically, at
higher brightness settings, a
weak high-voltage rectifier tube
is fikely to be the defective
component.

Size of Boost Capucitor Affects
Width And Linearity

The capacitance of the B-
boost capacitor C54 in Fig. 1,
is somewhat critical. If the orig-
inal capacitor fails and a tech-
nician installs a .01-mfd unit to
replace the original unit, the

-

picture will be badly compressed
at both the right and the left
sides and expanded in the cen-
ter, as shown in Fig. 6A. Also,
the B-boost voltage wiil be low.

At the other extreme, a capac-
itor value of .47 mfd causes
about 40-volts increase in the
boost voltage, slight compres-
sion at the center and slight
expansion of linearity at the two
sides, as shown in Fig. 6B.
However, the sawtooth wave-
form of yoke current (Fig. 6C)
is more linear, showing that the
expansion at the two edges of

Fig. 7 An open B-boost capacitor elminated the high voltage and, consequently,
the raster. Scope waveforms and voltage readings should be used to isolate this
trouble. A) Yoke voltage waveform showed excessive ripple (extra pulse). B) The
small sine waves which are apparently caused by damper action were missing from
the horizontal-output tube current waveform. C) The waveform of yoke current can-
not be analyzed easily because it is so distorted in comparison to the normal
sawtooth. D) The B-boost waveform is also difficuit to analyze. However, the 1300
volts PP is an indication of a defect in the associated circuitry.

Fig. 8 Low screen voitage of the horizonial-cutput tube pro-
duces a loss of width at both the right and the left sides. A)
Crosshatch pattern here shows loss of width without much
change in linearity at both sides of the picture. B) Two
shorted turns around the core of the high-voltage transformer

from normal.

narrowed the sweep by nearly the same amount as a reduc-
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tion of the screen voltage. Closer examination shows, how-
ever, that the loss of width is mainily on the left side. C) The
waveform ol yoke voltage produced when there are shorted
turns in the high-voltage transformer is only a siight change
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Fig. 9 Increased drive signal from the oscillator to the grid
of the horizontal-output tube does not aiways produce more
high voltage. A) Narrow crosshatch pattern caused by low os-
cillator drive, The DC voltage at the grid of the output tube
was -30 volts and the high voltage was 4KV low. B) Surpris-
ingly, excessively high drive produced nonlinearity. less width.

the crosshatch pattern is the re-
sult of wide-angle deflection.

The Effects of An Open
Capacitor

An open boost capacitor (C54
in Fig. 1) eliminates the high
voltage and radically distorts the
associated waveforms. For ex-
ample, the yoke waveform at
R62 (Fig. 7A) exhibits a second,
smaller positive-going pulse.
This extra pulse is probably the
next cycle of ringing, which is
not damped out because the
damper circuit is not peak read-
ing when C54 is open.

The waveform produced by
the cathode current of the hori-
zontal-output tube, shown in Fig.
7B, does not have the normal,
small sine waves on it when C54
is open. This suggests that the
small sine waves are produced
by the damper action.

The yoke current waveform
(Flg. 7C) is not recognizable as
a distorted sawtooth. Compare
it with the normal waveform at
this point in Fig. 1.

The waveforms in Figs. 7A, B
and C do not provide any good
clues about where or what the
defect might be. However, the
fourth waveform, shown in Fig.
7D, is a helpful one. Not so
much because of the shape of
the waveform, but because of
the amplitude, which is 1300
volts PP, compared to the

normal parabolic waveform of
300 volts PP. Cbh4 effectively is
also an input filter capacitor.
And, as we all know, an open
input filter capacitor in a power
supply causes excessive hum
and reduces the DC voltage.
Filtering produces sawteeth from
pulses, and sine waves from
sawteeth. The waveform in Fig.
7D shows no filtering.

The Effects Of Low Screen
Voltage

Low screen voltage on the
horizontal-output tube causes
loss of width on both right and
left sides, as shown in Fig. 8A.
The symptoms are the same re-
gardless of whether the low
screen voltage is caused by an
increase in the dropping resistor
or by leakage in the bypass
capacitor. High voltage and B-
boost voltage are decreased
also.

Low screen voltage reduces
the maximum ptlate current that
can flow through the herizontal-
output tube. The smaller this
current (most of which flows
through the yoke coils), the less
deflection is obtained at the ex-
treme right edge of the picture.
Also, the smaller this tube cur-
rent is when it is suddenly
stopped by the trailing edge of
the grid voltage waveform, the
less intense is the ringing, which
is the power that causes re-
trace. Less amplitude of ringing

and decreased high voltage. DC voltage at the output grid was
-55 volis, and the high voltage was 3KV low. C) The wave-
form produced by the cathode current of the output tube
shows that maximum plate current occurs too soon and Is
thus reduced by discharge of the B-boost capacilor before
the tube current is cut off by the grid waveform.

produces less pulse during re-
trace; consequently, the high
voltage and B-boost voltages are
reduced.

Less pulse during retrace also
produces less width on the left
side of the screen because there
will be less "negative" yoke
current derived from rectifica-
tion of this smaller voltage pulse.

Shorted Turns

The effects of shorted turns
vary, because one turn can be
shorted or dozens of turns can
be shorted together. Many short-
ed turns in either the yoke coils
or the high-voltage transformer
completely eliminate the high
voltage and most of the deflec-
tion, producing a black raster,
The yoke waveform will be very
small and the B-boost voltage
about equal to the B+ supply
voltage.

Shorted turns in the horizontal
coils of yokes often sufficiently
heat small areas of the yoke so
that it can be tested by placing
the fingers against it and check-
ing for “hot spots”. After oper-
ating the receiver for about 5
or 10 minutes, turn off the
power, pull out the yoke enough
for an examination and feel with
your fingers to detect any areas
which are hotter than others. If
the defect is obvious, such as
one turn snagged against an-
other so that the insulation of
the wire is removed, a perma-
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nent repair by wire dress might
be possible.

Shorts involving only two or
three turns produce symptoms
that are very similar to those
produced by excessive CRT or
DC shunt regulator current. De-
flection on the right side of the
screen will not be reduced very
much, because most of the cur-
rent from the output tube con-
tinues to flow through the yoke.
However, because the shorted
turns act as a low-value resistor
in parallel with the inductances,
the amplitude of the ringing
pulse, which supplies the power
during retrace, will be signifi-
cantly reduced, and with it, the
large voitage pulse. Because de-
flection on the left side of the

Fig. 10 Many technicians test the con-
dition of the yoke by measuring the B-
boost voliage with and without the yoke
connected. High B-boost with the yoke
disconnected and B-boost the same as
B-+ with the yoke connecied indicate
that the yoke has shorted turns. Nolice
carefully that an open yoke produces
higher B-boost than is obtained with a
norma! yoke. The waveform of yoke
vollage when a yoke coil is open shows
a much broader puise than normal.

.

Fig. 11 A trapezoidal pattern indicates
that only one coil of a series-connecied
yoke has deflection power.

screen is accomplished by “neg-
ative” yoke current produced by
damper rectification of this voit-
age pulse, the width will be re-~
duced on the feft side of the
screen. High voltage and B-
boost voitages also will be de-
creased.

Fig. 8B shows the reduction
of width on the left side of the
crosshatch pattern when just 2
turns of wire were wound around
one leg of the high-voliage
transformer core and then short-
ed together. The yoke voltage
waveform, shown in Fig. 8C, is
not changed significantly by this
condition.

Truths And Fallacies About
Horizontal Drive

One of the myths in the TV
servicing business is that the
larger the drive voltage applied
to the grid of the output tube,
the higher the high voltage be-
comes. As with many myths,
there is only a grain of truth in
this one.

Fig. 9A shows the effect on
the crosshatch pattern when the
AC grid drive was lowered un-
til the DC grid voltage was -30
volts. The width is reduced on
both sides, but there is no fold-
over or any drastic change in
linearity. B-boost voltage and
high voltage were both low,
also.

When the amplitude of the
drive signal was increased so
that the voltage at the output
grid was -55 volts, or 15 volts
high, the crosshatch shown in
Fig. 9B was produced. The lin-
earity is compressed at both the
right and left sides. The high
voltage was down about 3KV,
and the screen grid voltage was
down about 10 volts. From this,
it can be seen that, with more
drive, less high voltage was pro-
duced. This explodes the myth.

To produce acceptable hori-
zontal sweep, the sawtooth
waveform applied to the grid of
the horizontal-output tube must
possess the foilowing character-
istics:

1) The positive tip of the saw-
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tooth must achieve an ampli-

tude that will permit the

output tube to draw sufficient
current;

2) The negative-going tip of the
sawtooth must be sufficiently
negative to completely cut off
the output tube current;

3) The trailing, or negative-going
side of the sawtooth must be
steep enough to turn off al-
most instantly the plate cur-
rent; the steeper the trailing
side, the quicker the output
tube is cut off;

4) The shape ot the leading, or
positive-going, side of the
sawtooth must provide a linear
increase of output tube cur-
rent, to produce acceptable
linearity on the right side of
the screen.

In the previous example in
which the amplitude of the saw-
tooth was increased, the first
three characteristics were satis-
fied, but the excessive ampli-
tude caused the output tube cur-
rent to increase at too fast a
rate, and tube current satura-
tion occurred too soon, as indi-
cated by the rounded top of the
waveform produced by the out-
put tube cathode current, shown
in Fig. 9C. The plate current
reached saturation and began to
decrease before it normally
would have been cut off by the
negative-going side of the saw-
tooth. This action occurred pos-
sibly because the screen grid
capacitor discharged and con-
sequently, the screen voltage
decreased, or it might have been
because the boost capacitor,
C54, discharged. Regardless of
the specific cause, the prema-
ture decrease of output plate
current caused the CRT beam
to slow down before it reached
the right edge, causing com-
pression of the raster along the
right edge of the screen.

The width on the left side was
reduced also because the plate
current decreased before retrace
began. Because less current
was interrupted, the amplitude
of the ringing pulse pro-
duced by the collapsing field



was decreased, less voltage
pulse was generated during re-
trace, and, in turn, less damper
current was available to pro-
duce deflection at the left side
of the picture.

Effects Of An Open Yoke

An open winding in the hori-
zontal section of a deflection
yoke can cause some unex-
pected symptoms. Because no
horizontal deflection will be pro-
duced, the raster will consist of
one vertical line, if there is
enough high voltage to light the
CRT phosphors.

In one such case, the high
voltage was very low (5KV) but
the boost was high (700 volts at
the transformer), even though
both voltages are developed by
rectification of the positive-going
voltage pulse generated by the
retrace cycle. This can happen
because rectification by the
high-voltage rectifier occurs only
at the most positive-going tip of
the retrace voltage pulse. The
amplitude of this puise deter-
mines the amount of high volt-
age.

Damper rectification occurs
over several cycles of ringing,
and this rectification takes place
on the negative side of the volt-
age waveform.

The waveform of the voltage
applied to the open yoke coil is

shown in Fig. 10. The amplitude
of the pulse is less than half the
normal value, This is the reason
for the reduced high voltage.

One of the fast tests made by
many technicians to reveal
shorted yokes is to disconnect
the yoke (open circuit) and no-
tice what effect this has on the
B-boost voltage. This is a good
test so long as it is realized that
the B-boost voltage normally
increase far above normal when
the yoke opens. [n the Sears
chassis, the B-boost is normally
590 volts at the low end of the
transformer winding. When the
yoke is opened, the boost volt-
age increases to over 700 volits.
When the yoke has many shorted
turns, the boost voltage is 30
or 40 volts above the damper
supply voltage.

Shorted Turns In Only One
Yoke Coil

Fig. 11 shows the trapezoidal
crosshatch pattern that was pro-
duced when just one of the two
horizontal coils in the yoke was
shorted out with a test lead.
Brightness was low, and even a
slight increase in brightness
caused “blooming” of the entire
raster (both vertically as well as
harizontalty).

A trapezoidal picture is al-
ways caused by an unbalance
in the amount of deflection

power applied to the two coils.
However, in color receivers,
such an unbalance can happen
because of an open in the pin-
cushioning circuit. This occurs
more often in the vertical circuit
than in the horizontal. Many
transistorized horizontal sweep
circuits operate the two hori-
zontal yoke coils in parallel. In
these sets, an open coil causes
a trapezoidal picture. A coil
with shorted turns reduces the
width.

Causes of And Cures For
Yoke Ringing

By yoke “ringing" we usually
mean an effect produced on the
left side of the raster such as
that shown in Fig. 12A. The
speed of the CRT beam varies
and causes alternate dark and
light vertical bars. Also, the indi-
vidual horizontal scanning lines
are bent up and down in a sine-
wave type of ripple.

This effect cannot occur in
receivers in which the yoke coils
are connected in parallel. When
they are in series, the two hori-
zontal yoke coils do not receive
exacily the same voltage. The
coil nearest the cathode of the
damper receives more of the
ringing voltage that occurs be-
tween horizontal pulses, and
electrostatic deflection causes a
vertical bending of the scanning

Fig. 12 Yoke “ringing” Is produced by unbalance of the high
frequencies applied to the two horizontal yoke windings, A}
Crosshatch pattern caused by removal of G55 and C56, which
were across the yoke. The horizontal scanning lines might be
bent into a sine wave on thae left side of the picture, or the
change in speed of the beam might cause rounded, vertical
white and black bars. B) Ringing is evident at the bottom of

this sawtooth of horizontal yoke current. Five or more ringing
bars can be seen. C) All the yoke ringing was removed by
adding a 103-pf capacitor across the yoke coil which Is
electrically nearest the damper tube cathode. This capacitor
is not necessary in the original circuit, which was equipped
with a capacitance voltage divider consisting of €55 and
C56, to equalize the frequency response.
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KEEP 'EM QUIET...

and CLEAN 'EM, TOO . ..

i QUIETROLE

When you use
Quietrole, you can
be sure of clean, quiet
operation, because you
are ysing the number one cleaning and
lubricating spray pack available.
any type.

Safe for any set, color, or
black and white. Absolutely
no harmful aftereffects of /
In bottles too, if you prefer.
QUIETROLE . . . the choice of
better servicemen everywhere.

Product of

:QUIETROLE
" COMPANY
Spartanburg, South Carolina

seny
bt L

Circle 28 on literature card

Two ways to
join the future.

The future is being shaped in col-
lege today. The future of your busi-
ness. But tuitions pay only one third
the cost of an education in college.
Costs of facilities and faculties aver-
age two thirds more.

1. You can help through individual

giving.

2. Your business can help. Through
aid-to-education programs. So
that your business can keep
growing by continuing to get the
kind of trained people it needs.

Get started on the good busingss of
higher education today. Write for
“HOW TO AID EDUCATION.”
Council for Financial Aid to Educa-
tion, 6 East 45th St., New York,
NY. 10017

Join the future. Give to the college
of your choice.

49“-”6‘, COUNCIL FOR

FINANCIAL
‘9@% O AID TO

COGNC™®  EDUCATION
advertising contributed for the public good

lines. Normal deflection is by
magnetic force, and it is applied
at right angles, whereas elec-
trostatic deflection is not.

Many of the older TV receiv-
ers use a small capacitor in
paralle! with the yoke coil which
was wired nearest to the cath-
ode of the damper tube. Be-
cause this capacitor passed
more of the high-frequency con-
tent of the sweep circuit volt-
ages on to the second yoke coil,
the two coils act the same; in
other words, their deflection
action is balanced.

Replacing a defective yoke
with a general-replacement type
often causes some degree of
“yoke ringing”. The secret in
eliminating the effect of the
ringing is to provide the opti-
mum size of the capacitor which
parallels the “hot” coil. Try the
next two sizes both higher and
lower than the original value, to
find the best compromise.

In the Sears chassis used to
produce the illustrations in this
series, yoke ringing is elimin-
ated by C55 and €56, which
operate as a capacitive voltage
divider. (Any capacitive voltage
divider provides flat frequency
response.) R62 (1000 ohms) is
provided to complete the volt-
age divider connection, and yet
provide an acceptable amount
of tolerance of component
values. If the balance between
capacitors and yoke coils is cor-
rect, this resistor has little cur-
rent flow through it and remains
relatively cool during operation,
However, an open condition or
serious leakage in either C55 or
C56 unbalances the circuit and
causes the resistor to burn open
or its value to be changed. Keep
this in mind, because other cir-
cuits which have a 4.7K-ochm re-
sistor in the yoke operate in the
same way.

To test the validity of these
statements, we rewired the Sears
yoke circuit by removing C55,
C56 and R62, and then added
various sized of high-voltage
ceramic capacitors across the
“top” winding until the ringing
was eliminated, as shown in Fig.
12C. In this case, the optimum
size was 103 pf, as measured on
a capacitance bridge. A
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YOURE
WHISTLING

THINK THAT
HEART DISEASE
AND STROKE

HIT ONLY THE
OTHER FELLOW'S
FAMILY.

GIVE..

so0 more will live

HEART
FUND

Coneibuted by the Publisher
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Four-Pole Replacement Motor
For Turntables and Recorders

An AC hysteresis synchronous
4-pole replacement motor reportedly
designed for use in record players.
cooling fans and tape recorders has
been introduced by Weltron,

The 117-volt, 60-Hz motor re-
portedly operates at 1800 RPM
with a current load of 160 mA.

The motor features minimum vibra-
tion and noise, plus stable speed,
according to the manufacturer.

The 70-912 reportedly is de-
signed for use in such brand names
as: National, Panasonic, CBS, Co-
lumbia, Mastercraft, Electro, Shin-ai
and Weltron.

Model 70-912 sells for $16.45.

Civcle 80 an literature carvd

Pushbutton Spedaker Selector

A new five-pushbutton stereo
speaker sclector switch has been
introduced by GC Electronics.

Connections from the selector
switch to both the amplifier and
the controlled speakers is via screw
terminals at the back of the chassis.
The printed circuitry reportedly pre-
vents damage from shorts; the re-
sistors allow line load balancing for
one to five speaker pair connections
and no-load protection, according
to the manufacturer.

The switch and its resistive ele-
ments reportedly can handle power
levels up to 55 watts rms per chan-
nel with 8-ohm speakers and one
speaker pair in operation; power
handling its 23 watts rms per chan-

nel with five stereo pairs (8 ohms)
in operation.

The wall-mounted unit, Maoedel
30-5002, sells for $29.95, The wood
console cabinet, Model 30-5004,
sells for $39.65. A

Civede R on literature cavd

ELECTRONIC SERVICING . . .
the country's only magazine
devoted 100% to the
ELECTRONIC SERVICING
industry . . .

Ghosts, blurs, wiggles, jitters . . . whatever
you call them, you won't get them with our
two new digital color generators. You

can converge, install or trouble-shoot color
TV's quickly and accurately. Because these
two units employ totally new concepts that
take the trouble out of trouble-shooting.

Integrated circuit flip-flops perform all
binary counting functions. Just no way they
can jump a count. Result: Crisp, clean,
stabie test patterns,

And all IC's (nine of them) and transistors
are silicon devices, which means they can
withstand severe weather changes with no
effect on performance,

The 1243 is a basic 6 pattern color
generator. The deluxe 1246 has nine
patterns, three more than the 1243, and

{Ask your distributor
or write us for
complete catalog)

1. B&K Model
1246 Color
Genearator

$149.95

2. BEK Model
1243 Color
Generator

$99.95

Two new B&K digitals that dont
stand a chance of a ghost.

also features a 42 MHz sound carrier,
crystal controlied RF for channels 3 and
4, gun killers, and comes with its own
instant-use case.

All the accuracy and reliability of a
computer in these compact units, and
they're guaranteed to be maintenance free,
making your job a (ot easier.

So don’t get a CBG that may come back
to haunt you. Get one of B&K's new digital
generators: They don't have a chance of
a ghost.

, FProducts of
Ba: DYNASCAN CORPORATION
1801 W. Belle Plaine
Chicage, lllinofs 60613

The new standard of stability

o CHROMA LEVEL

Circle 30 an literature card
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REPLACEMENT
PARTS &
ACCESSORIES

WELTRON'S
GOT "EM !
DO YOU?

plugs & jacks * stereo switches *
universal replacement antennas &
bases * volt meters * cables * mi-
crophones * power supplies * auto
stereo accessories * high precision
motors * synchronous motors *
shaded 4-pole motors *

COMPLETE CATALOG AVAILABLE.
GALL YOUR DISTRIBUTOR NOW!

CYeltron

COMPANY, INC.

911 EAST 274BUDY S
91

Circle 32 on literature card

“STAR-TRACK’'™ the most
Advanced Space-Age
VHF/URF/FM Golor
Antennas ever introduced!

Similar design
to antennas
used in space
program.

U.5. Patent

No. 3,440,658 k
‘ A

Corner Reflector Driven Disc Director Array for total
UHF coverage!

Multiple Tuned, Cut-to-Channel YHF Elements for tetal
VHF and FM coverage!

Maximum construction for long installation life!

« Exclusive Reynotds Aluminum COLORWELD durable
baked enamel Gold fisish!

Includes RMS SP-332 VHF/UHF Splitter for economical
single down-lead installation!

RANGE OF RECEPTION
VHE UHF

Model

SK-716 Up to 50 miles Up to 50 miles
5K-1117 Up to 125 miles Up to 75 miles
SK-1519 Up to 150 miles Up to 100 miles
SK-13 - Up to 25 miles
5K-15 - Up to 50 miles
SK-19 — Up to 100 miles
Write for BMS

Catalog ELECTRONICS, INC.
Prafit 50 Antin Place, Bronx, N.Y. 10462

Details! — Tel- (212) 892-6700

Crrde 33 on fiterature card

productrenan

for further information on any
of the following items, circle the
associated number on the
reader service card.

Repair Kit for Plastics

Plasti-T-Pair, a plastic repair
kit for soluble plastics which re-
portedly can be used as a cement
or plastic putty, has been intro-
duced by Chemtronics, Inc.

It is a two-part compound con-
sisting of a powder and liquid
solvent. It reportedly can be mixed
and then poured or brushed onto a
repair as a liquid plastic cement,
or it can be mixed and let to set
for a few minutes to be molded onto
the repair area as a plastic putty.

é’hs{{c
2‘9—:’*‘“‘ PlasEPair
H

As a cement, it is fast setting and
waterproof, with no clamps or pres-
sure needed to secure binding, ac-
cording to the manufacturer.

When used as a plastic putty, it
reportedly can be molded and

formed into any shape; after it
dries, the hardened plastic can be
sanded and varnished to blend in
with the original surface.

Plas-T-Pair is packaged with a
dropper and mixing cup, and is
available in junior ($.89) and large
($1.85) sizes.

Cirele 70 on litevature card

New Renewal/Replacement
Semiconductors

The addition of fourteen new en-
tertainment semiconductors to its
renewal-replacement line for service
dealers has been announced by
General Electric’s Tube Products
Dept.

New types reportedly include
three Zener diodes, one¢ variable-
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capacitance silicon diode, one fast-
switching diode, one field-effect
transistor, and eight other conven-
tional bipolar transistors.

The zener diodes (GEDZ-33, 39
and 47) reportedly are rated at one
watt, with voltage ranges from 33
to 47 volts.

The variable-capacitance silicon
diodes (GE-90) reportedly can be
used in automatic frequency control
circuits and have a tuning ratio of
2.6 and are at rated 20 volts.

The fast-switching diode (GE-
300) can be used in switching, de-
tection, clipper, gating, blanker and
damping applications, according to
General Electric.

The field-effect transistor (GE-
FET-2) reportedly is for use in
VHF amplifiers in FM mobile com-
munications equipment and TV; it
is rated at 30 volts.

Cirele 71 on litevatare card

Miniature Drivers

Seven new miniature drivers with
pocket clips have been introduced
by Vaco Products Co.

Each driver reportedly is 3%
inches long, to allow tuning and
instrumentation work in close areas.
Handles are break-proof and shock-
proof, according to the manufac-

turer.
"o

Miniature Drivers

# 247

f VACO FRODUGTS GOMPANY o)

Included are: Y4 inch nut driver,
($1.00), 5/16 inch nut driver,
($1.00), 11/32 inch nut driver,
($1.00), No. 1 Phillips driver
($1.00). ¥ inch regular driver,



($.70), 7/64 inch Allen type driver,
($.85), and % inch Allen type
driver, ($.85).

Circle 72 on literature card

TV Tuner Cleaner/Lubricant Kif

A new “tuner care” kit, which
consists of a can of tuner degreaser
and a can of a combination lubri-
cant/cleaner, has been announced
by Injectorall.

The degreaser, called Royal
Clean, reportedly dissolves dirt,
grease and oil without leaving a
residue and will not affect plastics.

The lubricant/cleaner, called
Royal Lube, is a foam spray which
reportedly cleans the tuner contacts
and continues to lubricate them
when they are rotated.

fait

Included in the tuner care kit
are a 16-ounce can of Royal Clean
and an 8-ounce can of Royal Lube.
The price of the kit is $4.98. A

Circle 73 on literature card

WILD DISCOUNTS
National brand TV test equipment.

Write for details.

P. O. Box 42
Greenvale, N.Y. 11548

GET COMPLETE
DETAILS
about the products
advertised or described
in this issue
Use Free
Reader Service Card.
Be sure to include
your name and address
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FREE fustrated brochure

YEATS APPLIANCE DOLLY SELBS co.
1300 W, FOND DU LAC AVE.

MILWAUKEE, WIS, 53205
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The MARKETPLACE

This ciassified section is avail-
able to electronic technicians and
owners or managers of service
shops who have for sale surplus
supplies and equipment or who
are seeking employment or re-
cruiting empioyees.

Advertising Rates
in the Classified
Section are:

® 25 cents per word
{(minimum $3.00)

e “Blind" ads $2.00
additional

® All letters capitalized— -~
35 cents per word

Each ad insertion must be accom-
panied by a check for the full
cost of the ad.

Deadline for acceptance is 30
days prior to the date of the
issue in which the ad is to be
published.

This classified section is not
open to the regular paid product
adverlising of manufacturers.

EQUIPMENT FOR SALE

Sam’s TSM 1-68, 71.73, 80, 84, 90, 95. $50.00
all; $1.25 each. Jones TV, 2710 Classen, QOkla-
homa City. 12-71-1t

SERVICE SHOP FOR SALE

TV Sales and Service Business For Sale—
owner leaving state, located 11 yra. in modern
shopping plaza in south suburb of Chicago—
fully equipped—Sams from 1st jssue to date,
including all- Riders from 1 thru 13—gigantic
building program in progress—present popula-
tion 8,000, projected to 20 to 25,000. Utility
bill pm't Agency and Postal sub station, plus
bulb exchange, as traffie builders. For more
info write Sauk Plaza TV, 7 Sauk Plaza, Sauk
;fillaxse. IIL. 60411 or call 312-758-4288 from
to 6.

EQUIPMENT WANTED

Wanted : SBams Photofacts No.’s 200 to current.
Please contact G. Edwin Marston, Radic and
TV Repair, Harrison Road, Norway, Maine

04268. -
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ANTENNAS
100. Vikos, Inc. — is making

101.

available a 64-page, illus-
trated catalog covering
their line of wire and
cables and IDS-MATV
equipment, Hardware, ac-
cessories, connectors and
fittings and an index also
are included.

Jerrold Electronics Corp.—
Catalog S, titled “Systems
and Products for TV Dis-
tribution,” lists specifica-
tions of this manufactur-
er's complete line of an-
tenna distribution prod-
uets, including antennas
and accessories, head-end
equipment, distribution
equipment and compo-
nents, and installation aids.

AUDIO .
102. Arista Enierprises, Imc.—

103.

104.
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announces their 58-page
needle and cartridge cata-
log. The needle cross
reference reportedly has
up-to-date cross references
of all major needle market-
ers, in addition to cross
reference sections of pho-
nograph manufacturers’
needle and cartridge
numbers,

Bell P/A Products Corp.—
new 6-page catalog gives
detailed specifications and
descriptions of the com-
pany's broad line of com-
mercial sound components
and special purpose sound
system products,

GC' Electronics—has made
available a 52-page, two-
color catalog, (FR-71-A)
featuring 350 items for the
music listener and hobbyist.
Included in the booklet are
a variety of TV antenna
installations, acoustic-sus-
pengion loudspeaker sys-

105.

tems, speaker switching de-
vices, stereo headphones,
mierophones and accesso-
ries.

Jensen Manufacturing Div,
—hag issued an 8-page cat-
alog, No. 1090-E, which de-
scribes applications of 167
individual speaker models.
Special automotive, com-
munications, intercom and
weathermaster gpeakers,
plus a complete line of elec-
tronic musical instrument
loudspeakers are featured.

AUTO ELECTRONICS
106. Littelfuse, Inc. — has re-

leased a new 32-page, 1971
automotive replacement
fuse guide for passenger
autos, sports cars, trucks,
and taxi cabs. Fuse de-
scriptions and circuits they
protect are included.*

CABLE

107. Columbia Electronic Ca-

bles—has published a 92-
page wire, cable, and cord-
set catalog No. CEC-MC-
571 which includes techni-
cal data concerning com-
parison charts of different
types of insulating materi-
als, copper wire specifica-
tions, estimating charts,
and ampere ratings.

CAPACITORS
108. Cornell-Dubilier Electron-

ics-—has issued an 80-page
cross-reference, 1972 cata-
log for location of single,
dual, triple, and quadruple
section replacement elec-
trolytics.

COILS

109. J. W. Miller Co.

— an-
nounces a new 92-page ra-
dio and TV replacement
coil crosg reference guide
for known domestic and
foreign color and black and
white TV sets, home and
car radios. Over 22,000 re-
placement coils for 327
manufacturers names re-
portedly are listed.

COMPONENTS

110.

111,

112.

113,

114,

115,

116.

Arco/LDP div. of Loral
Corp. — has published a
new cross-reference guide
and price book for its mini-
ature aluminum electro-
lytic capacitors. The four-
page publication includes
specifications for the Arco/
LDP line of Miniature Ar-
colytics, cross-references
them by part number with
similar products of other
capacitor manufacturers.
Essex International, Inc.—
announces their 24-page
SC-5 RBM Standard Con-
trols Catalog listing over
450 electrical/electronic
relays and contactors,
General Electric Tube De-
partmeni—has released a
new 60-page Entertainment
Semiconductor Almanac,
No. ETRM-4311G. The al-
manac contains approxi-
mately 24,000 cross refer-
ences from JEDEC, or
OEM part numbers to GE
parts numbers for univer-
sal replacement semicon-
ductors, selenium rectifiers
for color TV, dual diodes,
and quartz erystals.*
Loral Distributor Products
—has made available a 24-
page electrolytic capacitor
replacement guide. The cat-
alog features replacement
products by the original
manufacturers part num-
ber.

Precision Tuner Service—
announces a new tuner
parts catalog, including a
cross reference list of an-
tenna coils and shafts for
all makes of tuners.

RCA Distributor Products
—introduces a 72-page “SK
Series Top-0Of-The-Line
Replacement Guide” (SPG-
202L) which cross-refer-
enceg over 20,000 semicon-
ductor device numbers. In
addition a Solid Siate
Quick Selection Replace-
ment Chart (1L1367) list-
ing 79 entertainment SK-
Series devices is included.
Price of this catalog is
$.35,

RCA/Solid-State Division
—announces a revised edi-



117.

118.

119,

120.

121.

tion of the Power Transis-
tor Directory, which re-
flects new product pro-
grams, as well as new
product data, All product
matrices have been updated
to include the latest com-
mercial types as well as
preliminary data on devel-
opmental types, including
RCA power transistors,
both gsilicon and germa-
nium. The Index of Types
has been expanded to in-
clude DT types as well as
JEDEC (2N-Series) types
and RCA 40-K series types.
Copies are $.40.*
Semitronics Corp. — has a
new, revised ‘‘Transistor
Rectifier, and Diode Inter-
changeability Guide” con-
taining a list of over 100
basic types of semiconduc-
tors that can be used as
gubstitutes for over 12,000
types. Include 25 cents to
cover handling and postage.
Sprague Products Co.—has
announced a 40-page man-
ual which lists original
part numbers for each
manufacturer, followed by
ratings, recommended
Sprague capacitor replace-
ments, and list prices. More
than 2,500 electrolytic ca-
pacitors are included.*
Stancor Products—pocket-
size, 108-page ‘‘Stancor
Color and Monochrome
Television Parts Replace-
ment Guide” provides the
TV technician with trans-
former and deflection com-
ponent part-to-part cross
reference replacement data
for over 14,000 original
parts.

Sylvania Electric Products,
Inc. — a T73-page guide
which provides replace-
ment considerations, speci-
fications and drawings of
Sylvania semiconductor de-
vices plus a listing of over
35,000 JEDEC types and
manufacturers’ part num-
bers, Copies are $1.00.
Workman Electronic Prod-
ducts, Inc.—has released a
32-page, pocket-size cross
reference listing for color
TV controls. 105 Workman

122,

part numbers are listed in
numerical order with speci-
fications and illustrations
of the part.*

GTE Sylvania, Inc. — has
published an interchange-
ability guide listing 191
commonly used color TV
picture tubes which can be
replaced with 19 GTE Syl-
vania Color Bright 85@

types.

MISCELLANEQUS

123.

124.

Aleo Electronic Products,
Inc.—an 8-page catalog de-
scribing handcrafted, ma-
chined aluminum, control
knobs.

Allied Radio Shack’s—new
132.page, 1972 Electronic
Parts & Accessoriegs cata-
log reportedly lists thous-
ands of hard-to-find elec-
tronic items. Exclusive Al-
lied, Realistic, and Radio
Shack brand products are
listed, as well ag the com-
plete line of Knight-Kit
and Science Fair Kits.

SEMICONDUCTORS

125.

126.

GTE Sylvania, Inc. — an-
nounces a revised semicon-
ductor guide which re-
portedly gives replacement
information for more than
41,000 solid-state devices.
The 73-page catalog, ECG
212D, provides characteris-
tics and outline drawings
of the 124 components in
the Sylvania ECG semicon-
ductor line, The catalog is
$1.00.

Motorola — announces re-
lease of the new HEP
HMA-07 semiconductor
cross-reference guide and
catalog. Replacements are
reportedly listed for over
30,000 semiconductor de-
vice numbers. A product
catalog plus 168 new hobby,
dealer and industrial
MR.O. devices are also
included.*

SERVICE AIDS

127.

Kester Solder — has re-
leased an 8-page brochure
presenting the company’s

128,

full line of soldering prod-
ucts. Presented are: “44”
resin core solder, acid-core
solder, golid-wire, bar sol-
der, T'V-radio solder, and
Metal Mender.

Chemtronics—announces a
new 12-page, 1971-1972 cat-
alog of products, includ-
ing: tuner sprays, circuit
coolers, insulating sprays,
contact and control sprays,
lubricants, tape head and
record cleaners/accesso-
ries, cartridge tape head
cleaners and conditioners,
electronic glues and ce-
ments, solder, and spray
paints.

TV ACCESSORIES

129.

Telematic — introduces a
14-page catalog featuring
CRT brighteners and ref-
erence charts, a complete
line of test jig accessories
and a cross reference of
color set manufacturers to
Telematic Adapters and
convergence loads.

TECHNICAL PUBLICATIONS

130.

131

Howard W. Sams & Co.,
Inc. — literature describes
popular and informative
publications on radio and
televigion servicing, com-
munications, audio, hi-fi
industrial electronics, in-
cluding their 1971 catalog
of technical books about
every phase of electronics.”

Sencore, Inc. — Speed
Aligner Workshop Manual,
Form No. 376P, provides
20 pages of detailed, step-
by-step procedures for op-
eration and application of
Sencore Model SM158
Speed Aligner sweep-
marker generator.

132. Sylvania Electric Products,

Inc., Bylvania Electronic
Components Div. — has
published the 14th edition
of their technical manual,
which includes mechanical

and electrical ratings for-

receiving tubes, television
picture tubes and solid-
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133.

TEST
134.

135.

136.

137.

138.

state devices. Price of this
manual is $1.90.

Tab Books—has released
their Spring, 1971 catalog
describing over 170 current
and forthcoming books.
The 20-page catalog cov-
ers: schematic/servicing
manuals, broadcasting;
basic technology; CATV;
electric motors; electronic
engineering; computer
technology; reference; tel-
evision, radio and electron-
ics servicing; audio and
hi-fi stereo; hobby and
experiment; amateur ra-
dio; test instruments; ap-
pliance repair, and transis-
for technology.

EQUIPMENT

Dynascan Corp. — an-
nounces a new 24-page 2-
color catalog of B&K Pre-
cision Test Equipment. A
total of 21 instruments are
reportedly presented; from
a Mutual Conductance
Tube Tester to a new DC
to 10 MHz Triggered
Sweep Oscilloscope.

Eico — has released a 32-
page, 1971 catalog which
features 12 new products
in their test equipment
line, plus a 7-page listing of
authorized Eico dealers.*
Information Terminals —
has introduced a new bro-
chure featuring the M-100
Tension Monitor, the M-
200 Torgue Tester and the
M-300 Head and Guide
Gage,

Leader Instruments Corp.
—announces the 1971 Cata-
log of Leader Test Equip-
ment. Test equipment in-
cluded is the LBO-301 por-
table triggered-sweep os-
cilloscope, LSW-330 new
golid-state post injeection
sweep/marker generator,
and the LCG-384 mini-
portable, solid-state bat-
tery operated color-bar
generator.*

Lectrotech, Inc. — an-
nounces the 1972 catalog,
“Precision Test Instru-
ments for the Professional
Technician”. It contains

139.

140.

141.

142,

143.

specifications and prices on
sweep marker generators,
oscilloscopes, vectorscopes,
color bhar generators and
other test equipment.
Mercury Electronics Corp.
—14-page catalog provides
technical specifications
and prices of this manufac-
turers’ line of Mercury and
Jackson ‘test equipment,
self-service tube testers,
testers, test equipment kits
and indoor TV antennas,
Tektronix, Inc. — has an-
nounced a 4-page brochure
degcribing the 54 Series os-
cilloscope manufactured by
Tektronix English subsid-
iary, Telequipment.
Triplett Corp.—announces
a 6-page, two-color bro-
chure featuring four new
portable, battery-operated,
FET Volt-Ohm-Milliam-
eters and accessories.
Triplett Corp.—announces
a 2-page, 2-color data sheet
for Model 6028, a 234 digit
VOM. Data sheet gives DC
volts, AC volts, ochms AC
and DC current ranges plus
construction information,
price and accessories.
Tucker Electronics Co.—
features a catalog listing
their new and reconditioned
electronic test equipment.
Their inventory reportedly
includes over 10,000 pieces
of equipment manufactured
by over 250 different
companies.

TOOLS

144,

145,

146.
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Chapman Manufacturing
Co. — offers a pamphlet
containing their line of
tools and tool kits, Kit No.
6320, the Midget Ratchet is
featured along with other
available tool kits.

Ideal Industries — intro-
duces a 2-page, 4-color bro-
chure announcing their
new Heat Gun. Perfor-
mance characteristics ap-
plications, operating fea-
tures, specifications and
ordering information re-
portedly are included.
Janel, Inc. — announces a
three-color catalog on pre-

147.

148,

cision hand tools used pri-
marily in miniature and
micro-miniature electronic
agsembly and production
applications.

Jensen Tools and Aloys—
has announced a new cata-
Iog No. 470, “Tools for
Electronic Assembly and
Precision Mechanics.” The
72-page handbook-gize cat-
alog containg over 1,700
individually available
items.

Xeelite, Inc. — Bulletin
NT770 describes this com-
pany's three new socket
wrench and ratchet serew-
driver sets.*

*Check “Index to Advertisers” for ad-
ditional information. A
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It doesn’t announce itself

loud and clear until it’s often
too late. Beat it at its own

game. Yearly visits to your

doctor are cancer’s

check.

ks o Cancer Soci

worst
enemy. Help yourself with a
checkup. And others with a
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~ Cut arc-hackl |
damper circuits
- with RGA tubes...

6AF3
6AY3B
6BS3A
6CG3/6BW3
6CJ3/6CH3

6CL3
6DW4B

| 17AY3A
17BE3/17BZ3
17BS3A/17DW4A

All have the pre-coated cathode!

These are the 10 most popular industry types for TV
damper circuits. The cathodes in these RCA tubes are pre-
coated to reduce arcing.

A special manufacturing process pre-coats the cath-
ode and pressure-welds the coating. This produces a
smooth, uniform surface that virtually eliminates arcing.

In every way, the quality that goes into these tubes
backs up your reputation for quality work. Systematic

parts inspection, tough environmental testing, sample life
testing . . . these are some of the ways we build quality in
and then check it out.

See your RCA tube distributor for the complete line
of RCA tubes for damper circuits, high-voltage circuits and
all your other tube needs.

RCA| Electronic Components | Harrison, N.J. 07029,
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§_ Littelfuse TV set circuit breakers are the safe, re-
liable, money saving short-circuit-problem-solvers
§ . 17 avaiiable models—exact replacqnents-—-
Eﬁ cover the entire range of domestic telewson sets :

Littelfuse circuit breakers are available froﬁ‘l your
uistributor—singly or in bulk.

Super-simple in operation—the sensitive breaker

flips open under current overloads protecting the

= .eircuitry. Reset by merely pressing the red reset

#= plungegiA byilt-in “.rip free” feature of Littelfuse

~ break prevents forced closing when dangerous
: ﬁcmmnts arz present.

G

Standard
Catalog
Part No.

815.650
815.800
815001

8151.25
81501.5
8151.75
815002

8152.25
81502.5

s

Standard
Catalog
Part No.

8152.75
815003
8153.25
815004

81504.5
815005
815006
815007

Nothing’'s more reliable than a Littelfuse circuit
breaker. Therm@al-responsive Littelfuse breakers
are dual operated bi-metallic devices providing
temperature compensation over a wide range of
ambient temperature variation, Molded phenolic
construction eliminates uanpmg “and distortion of
the base, maintaining exactfactory set calibrations.
The unit is completely enc&sed to protect critical
moving parts from dirt and other foreign matter.

Any TV set you're likely to service will take Littelfuse
circuit breakers.

They'll flip for safety.

You'll flip for satisfaction.

= i g
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