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Ho toreplace o qalt tubes wih

Most of the quality TV sets you are presently servicing were designed around
special Frame Grid tubes originated by Amparex. More and more tube types
originated by Amperex are going into the sets you'll be handling in the future.
Amperex Frame Grid tubes provide 55% higher gain-bandwidth, simplify TV
circuitry and speed up your servicing because treir extraordinary uniformity
virtually eliminates need for realignment when you replace tukes.

Amperex Frame Grid Tubes currently used by the major TV sat makars include:
ZERS  2GK5 2HA5  3EH7 3GKS 3HAS5  4EHT  4EJ7  4ES8  4GK5 4HA5  5GJ7
6EH7  6EJ7  BERS  6ES8  6FYS  6GJ7 6GK5 6HAS 6HG8 THGS  8GJT

If your distributor does not yet have all the Amperex types you need, please
be patient—in some areas the demand keeps gaining on the supply.

Amperex Electronic Corporatien, Hicksville, Long Island, New York 11809,

3

Circle | on literature card

8
i_;
X1

vl

!
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6GW6
Included in Airline’s '65 model line
is the 23” console pictured above which
HORIZ has a chassis considerably different from
those found in previous sets sold by
Lle Montgomery Ward. The horizontal chas-

sis contains 14 tubes mounted on three
individual printed-circuit boards which
are held by the main chassis frame. Most
of the tubes are familiar types; however,
it would be wise to check your stock for
the 6GC5 uses as audio output, the
6EMS5 vertical multivibrator/output, the
6BF6 AGC clamper/vertical multivibra-
tor, and the 6GW6 horizontal output.
Also, don’t overlook the VHF tuner
tubes—6HQS RF amplifier and 6HB7
mixer/oscillator. The transistorized UHF
tuner uses a 24T002 as the UHF oscil-
. OSCILLATOR lator and a 1N82AG crystal diode as the
mixer. (The transistor and the diode are

both shown in one of the photos.)
The low-voltage supply is transformer
powered and has two silicon rectifiers in
a half-wave voltage-doubler arrange-
I ment. Overload protection is provided by
a circuit breaker; a 5-ohm, 10-watt surge-
limiting resistor protects the silicons in
| case of current surges. A filament fuse
link protects the transformer in case of

excessive filament current.

3 . This receiver is equipped with a “Picto-
UF:FPJyZL.)(ER }(‘)ls%HTgT@ErE%L Ma_tic” (al.ltomatic brightn'ess) circuit
which consists of an LDR (light-depend-
ent resistor) that varies the DC voltage
VER™ FOCUS 4 on the CRT cathode as the ambient light
LINEAR 7Y level changes. A manual control is also
provided; its adjustment controls the
CRT screen voltage. The correct sctting
of the manual control is accomplished by
first turning it fully clockwise, then ad-
justing the brightness and contrast con-
trols for a normal picture in semi-dark-
ness. If the picture is too light. under
normal lighting conditions, the Picto-
Matic control is turned counterclockwise
until the contrast-to-brightness ratio re-
mains constant throughout the normal
ambient light range of the room. This
control (as are the focus, vertical-linear-
ity, height. and width controls) is ad-
justable from the rear of the receiver.
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General
Electric

General Electric
Model M403AVY
Chassis DA

The 19” portable shown above, which
has only 12 tubes including the CRT and
VHF oscillator/mixer, is an indication of
the simplified circuitry in the modern
television receiver. This set has one large
printed-circuit board with the majority
of components mounted on it. The hori-
zontal-output and damper circuits are
mounted separately on a small subchas-
sis located above the board.

The use of compactrons has contrib-
uted to the smaller number of tubes.
First and second video IF functions are
combined in a 11ARI11 (the third video
IF/AGC keyer is a 6JN8—not a com-
pactron). A 15BDI11 operates as video
output/sound IF amplifier/sync separ-
ator, and the audio detector/output ac-
tion is provided by a 17BF11. Vertical
sweep 1s derived from a 17JZ8 which op-
erates as multivibrator output, an 8BI10
serves as horizontal AFC/multivibrator,
the horizontal-output tube is a 21HBSA,
the damper a 12BT3, and the high-volt-
age rectifier is the old and familiar 1K3.
A 19DVP4 fits into the CRT socket,
while the VHF tuner uses a 3GKS as an
RF amplifier and a 6EA8 performs as
the mixer/oscillator.

No power transformer is used in this
set; B-+ is derived from a single silicon
rectifier protected by both a 1.5-amp
fuse and a 3.6-ohm, 7-watt fusible re-
sistor. The 450-ma series filament is un-
protected.

The UHF tuner is continuously tunable
from 470 to 890 mc; output IF fre-
quency from the oscillator (an NPN
transistor) to the VHF tuner is 45 mc.
The manufacturer recommends using
silver-bearing solder when replacing any
of the uninsulated ceramic-disc capaci-
tors in the UHF tuner. A piece of this
solder is packed with the Genera! Elec-
tric replacement.

The customer operating controls, the
VHF/UHF channel-selector and fine-
tuning, on-off/volume, contrast, bright-
ness, and vertical hold, are on the front
of the cabinet. On the rear apron of the
chassis are the adjustments for height,
vertical linearity, and horizontal hold.
A width coil provides for that adjust-
ment, when necessary. No adjustment
is provided for the AGC voltage or
picture-tube focus.
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RCA
Model AF-020)
Chassis KCS152A

For the second successive year, RCA
has added a 16” portable to their line
of black-and-white receivers. The series-
filament chassis shown here is quite simi-
lar to the KCS146 chassis of a year ago
and is equipped with carrying handle
and built-in monopole antenna for VHF.
Terminals are provided for connecting
either VHF or UHF external antennas.

Only one printed-circuit board is used,
and there are several new tubes (all hav-
ing 450-ma filaments) found in this chas-
sis. The CRT is a 114° 16AYP4; a
4JD6 and a 4JC6 (both high-gain pen-
todes) are used in the two-stage video IF
strip. The video-output stage uses the
pentode section of a 111.Q8; the triode
section of this same tube functions as
the AGC keyer. The vertical-sweep sec-
tion consists of a 15KY8. The horizontal-
output tube is a 22JU6, while the damper
is a 17BS3. The VHF tuner utilizes a
3GKS for RF amplification; the func-
tions of mixer/oscillator are performed
by a 6KZ8—the 6KZ8 has considerably
more gain in the mixer section than
tubes of earlier vintage. The oscillator
in the UHF tuner is an NPN transistor
(RCA part number 113938).

Low voltage is developed from a
single silicon rectifier (IN3194) as the
sweep-output tubes operate from a lower-
than-normal B+ voltage. The B+ side
of the silicon is fused with a .45-amp
chemical fuse. The AC side has a .35-
ohm fusible resistor (Part No. 942924-4)
in series with one side of the line. Any
of these components may be replaced by
removing the cabinet back—it isn’t neces-
sary to remove the chassis. No protec-
tion is provided for the series filament
string.

Adjustments of vertical-hold, vertical-
linearily, contrast, height, and horizon-
tal-hold controls may be made from the
rear of the receiver. These controls are
made accessible by nonmetallic knobs
which protrude through the rear cover
of the cabinet.

Located around the neck of the pic-
ture tube. to the rear of the centering
magnets, is a ‘“‘spot-optimizer” magnet.
This magnet shouldn’t require adjustment
unless it is moved accidentally or the
picture tube is replaced. If adjustment
should become necessary, tune the re-
ceiver to an unused channel and adjust
the magnet for best detail in the center
portion of the screen.
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Sylvania

Sylvania
Model 23L133CU
Chassis 585-1

Part of Sylvania’s 1965 line is the
above-pictured 23" consolette. This trans-
former-powered set uses, as do many
other large-tube models, the S585-series
chassis. The receiver uses a total of 15
tubes including the 23BGP4 picture tube,
the 6GK5 RF amplifier, and the 6GJ7
mixer/oscillator. A 6EH7 and a 6EJ7
serve as the first and second video IF
amplifiers respectively. A 6JT8 functions
as video output/sync separator (previous-
ly a 'CS6 was used as sync separator).
Operating as AGC keyer/sound IF am-
plifier is a 6KD8, while a 6DT6 and a
6AQS5 function in the audio detector
and audio-output stages.

In the sweep circuits, we find a 6FM7
compactron operating as vertical multi-
vibrator/output. The horizontal multi-
vibrator is a 6FQ7, the horizontal out-
put a 6GIS, and the damper a 6AY3.
The high-voltage rectifier is a 1B3/1G3.
Rounding out the tube complement is the
5BC3 low-voltage rectifier.

Two NPN transistors are used: One
is used as the UHF oscillator, and the
second functions as a noise gate (can-
cellor) located in the cathode circuit of
the sync separator. Other semiconductors
include the two IN4092 signal diodes
used in the horizontal AFC circuit and
the IN295 video detector.

Protective devices in the low-voltage
power supply consist of a circuit breaker
connected from the tap of the second-
ary winding of the power transformer to
ground and two #28-size wire links,
one in series with the parallel filament
string and the other in series with one
side of the AC line.

In addition to the normal operating
controls, adjustments are also provided
for width and horizontal linearity. To
adjust the linearity coil, it is necessary
to remove the rear cabinet cover. The
correct focus-anode potential may be
obtained by connecting a jumper from
pin 4 of the picture tube to B+, boost,
or ground.

An interconnecting plug and suitable
sockets are provided for the deflection
yoke and tuner subassemblies. The video
IF input cable also plugs into the main
chassis. A halo-light socket is available
for models having this added feature.
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VIDEO SPEED SERVICING

See PHOTOFACT Set 648, Folder 2

Mfr: DuMont Chassis No. 120642, -643
Card No: DM642-1

Section Affected: Vertical sync.

Symptoms: Vertical hold unstable.

Cause: Insufficient output from sync separa-
tor; remedied by circuit modification.

What To Do: Change R89 to (100K, 2
watt); remove C65 (.0022 mfd) from cir-
cuit.

DaMont l
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SY P
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AMP
100v

® @
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0V i
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R T oK VERT

MULT
I. 0022
N I 015

Mfr: DuMont Chassis No. 120642, -643

Card No: DM642-2
Section Affected: Raster.
Symptoms: Insufficient vertical sweep.

Cause: Vertical linearity circuit resistor in-
creased in value.

What To Do: Replace R27 with a (2.2 meg,
2 watt) resistor.
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Mfr: DuMont Chassis No. 120642, -643
Card No: DM642-3
Section Affected: Vertical sync.

Symptoms: Erratic vertical hold; grid voltage
(pin 6) of 6KAS increases.

Cause: Leaky coupling capacitor.

What To Do: Replace C36 (.1 mfd).
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See PHOTOFACT Set 648, Folder 2

Mfr: DuMont Chassis No. 120642, -643
Card No: DM642-4

Section Affected: Raster.

Symptoms: Loss of vertical sweep.

Cause: Open cathode bypass capacitor.

What To Do: Replace C5 (50 mfd 100 V).

Mfr: DuMont Chassis No. 120642, -643
Card No: DM642-5
Section Affected: Pix.

Symptoms: Impurity; cannot be corrected
with usual adjustments. Part of either red,
blue, or green line may be missing at low
brightness with Normal-Service switch in
“Service” position and screen controls
properly adjusted.

Cause: Open coupling capacitor to control
grid of CRT.

What To Do: Replace coupling
C134,C139, or C141 (.01 mfd).
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Mfr: DuMont Chassis No. 120642, -643
Card No: DM642-6
Section Affected: Sound and pix.

Symptoms: Weak or complete loss of video
and sound; voltage on plate and screen
decreases.

Cause: Shorted video IF screen by-pass capa-
citor.

What To Do: Replace C29 (560 pf—S500V,
N1500, 5% ); also R49 (470 ohms).
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VIDEO SPEED SERVICING Plicteo

See PHOTOFACT Set 698, Folder 4

2607

1/26GH8A
BANDPASS AMP

Mfr: Philco Chassis No. 14M9]
Card No: PH 14M91-1

T0 CRT

BIAS SW
TO COLOR
DIFFERENCE
AMPLIFIER
CATHODES

Section Affected: Pix.
3900

Symptoms: No color, insufficient brightness,
brightness control has little effect.

Cause: Open common cathode resistor of
Blanker and Band-Pass Amplifier.

What To Do: Replace R166 (390 ohms).

 49pJo4 ‘869 43S 1IVIOLOHd 225

400V

Mfr: DuMont Chassis No. 14MOl1
Card No: PH 14M91-2 @

Section Affected: Pix. e « ®
5 GREENDRIVE { BLUE DRIVE ‘3—1

Symptoms: Severe blooming even at low 0000
setting of brightness control. | @

Cause: Open CRT cathode biasing resistor—
decreases voltage on each cathode and %
causes excessive beam current. o mS—— )

What To Do: Replace R73 (6800 ohm, 2
watt).

@gl/szU7 ol
Mfr: Philco Chassis No. 14M91 5

Card No: PH 14M91-3

Section Affected: Pix. @rloscur

@)
100K
. ) i 170v =} 1 1)
Symptoms: Insufficient brightness even with °1 Lsv /NP m“

controls at maximum. s ,zw

Cause: Open coupling capacitor from Blanker @dhecur o

. . BLANKER BLUE
to Color Difference Amplifiers. o g gl

by 8 '\-—?m
mfd ) . 26GU7
120v

What To Do: Replace capacitor Cl44 (.22 %
mfd). A

April, 1965/PF REPORTER 7




2 VIDEO SPEED SERVICING

See PHOTOFACT Set 698, Folder 4

10 CONVERGENCE COIL ASSEMBLY

B - = - CONVERGENCE o .
v W s PANEL Mfr: Philco Chassis No. 14M9]

< 25ma'A
- 2 0w Card No: PH 14M9]-4 |
% 12020 B
- LEFT 2 Section Affected: Ruster (Conver ence) l
|.|°. ’é‘fﬁéz e ed: Ry g . |
0 Symptoms: Poor convergence of blue hori- i
& zontal lines on both sides of screen; worse |
= on left side. l
n | . . . l
5 g T Cause.: Open wave .shapmg capacitor in blue [
< g ELLE horizontal dynamic convergence circuit. :
3 L |
o @ What To Do: Replace C149 (.1 mfd). |
(¢] F— I
= |
a
o |
& |

Mfr: Philco Chassis No. 14M9]
Card No: PH 14M91-5
Section Affected: Ruster.

il Symptoms: Insufficient height.
@T? 1@ e
iy S e Cause: Open resistor in vertical output cath-
w

= ode bias divider network.

What To Do: Replace R140 (2200 ohm, 3
HORIZ oUT
6JE6 waltt).

CHROMA REFERENCE
0SC CONTROL CHROMA RSEFERENCE

s 6GH8A 05C oogy Mfr: Philco Chassis No. 14M91

220pt

s s v (G2 Card No: PH 14M91-6

4ot

J g Section Affected: Color pix.

T 8ON\L Symptoms: Black and white reception nor-

[ e
w} mal; no color, except possible green on
o i strong statton.

= Cause: Leaky coupling capacitor from plate
& iy of reactance tube to grid of oscillator.
250 What To Do: Replace C131 (220 pf).
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Tarzian offers

FAST, DEPENDABLE
TUNER REPAIR
SERVICE (whves

It just makes sense that a manufacturer of tuners should
be better-qualified, better-equipped to offer the most de-
pendable tuner repair and overhaul service.

Sarkes Tarzian, Inc. pioneer in the tuner business,
maintains two complete, well-equipped Factory Service
Centers—assisted by Engineering personnel—and staffed
by specialized technicians who handle ONLY tuner re-
pairs on ALL makes and models.

Tarzian-made tuners received one day will be repaired
and shipped out the next. Allow a little more time for
service on other than Tarzian-made tuners.

Tarzian offers a 12-month guarantee against defective
workmanship and parts failure due to normal usage. And,
compare our cost of $9.50 and $15 for UV combinations.
There is absolutely no additional, hidden charge, for ANY
parts except tubes. You pay shipping costs. Replacements
on tuners beyond practical repair are available at low cost.

@ Tarzian-made tuners are identified by this stamping.

When inquiring about service on other tuners, always
give TV make, chassis and Model number. All tuners
repaired on approved, open accounts. Check with your
local distributor for Sarkes Tarzian replacement tuners,
replacement parts, or repair service.

SARKES TARZIAN, INC.

Bloomington, Indiana

MANUFACTURERS OF TUNERS . .. SEMICONDUCTORS . . . AIR
TRIMMERS . .. FM RADIOS .., AM/FM RADIOS . .. AUDIO TAPE . .,
BROADCAST EQUIPMENT

4-HOUR SERVICE
YEAR WARRANTY

See your distributor, or use the
address nearest you for fast fac-
tory repair service

537 South Wainut St.
Bloomington, Indiana
Tel: 332-6055

10654 Magnolia Bivd.
North Hollywood, Calif.
Tel: 769-2720

Circle 2 on literature card
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Printed circuits boards and
miniaturized components are no
longer strangers to most servicemen,
but these techniques are only
forerunners of things to come.
Designs using micro-miniaturized
modules are not as far in the
future as one might think. The
progressive serviceman must be ready
for them. To get a head start,

turn to the article on page 36.
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Have you tried new QUIG connectors?

Once again, Sprague helps the TV-radio service indus-
try by solving two increasingly serious problems . . .
parts replacement in those “inaccessible” chassis nooks,
such as crowded tube sockets, as well as soldering onto
the delicate circuitry of printed wiring boards.

Mechanically sturdy and electrically reliable, the
revolutionary QUIG provides fast, expertly-soldered
connections as easy as A-B-C!

Ten fimes
actual size

Heat QUIG,
Connection Made!

NOBODY ELSE HAS QUIG CONNECTORS...
YOU GET 'EM ONLY FROM SPRAGUE PRODUCTS!

QUIGS are now being packed with Sprague Atom® Capacitors at no_extra cost to
you! Whenever you need tubular electrolytics, insist on pre-packaged Sprague Atoms
from your parts distributor and youw'll automatically
get your QUIG component connectors . . . the biggest

boon to the service technician since the soldering gun! s p n n G u E@

THE MARK OF RELIABILITY

WORLD'S LARGEST MANUFACTURER OF CAPACITORS
43,4104
Circle 3 on literature card
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For window-size blow-ups
of this message, send 10¢ to
Sprague Products Co.,
105 Marshall St.,
North Adams, Mass.,
to cover handling T e g
and mailing costs, 4 \&

\/— ——r.

WHY DOESW P MY SET 5TAY #IXED2
5 .~ YOU REPAIRED IT LAST WEEK s,

NOW, THERE'S / o
—— NO PICTURE., § =%

HERE'S YOUR ANSWER, MR. AND MRS. SETOWNER!

999 times out of a thousand, when this plicated TV and radio sets. But such

happens . . . don’t blame your service unconnected troubles occur in TV and

technician! radio nevertheless—and because they are

: o . so hard to explain in non-technical terms,
The repair to your television receiver

it is always embarrassing to your service
made several days ago or even several

months ago probably had no relation to technician when they do.

the new trouble that developed today. His continued business existence is

based on gaining the full confidence of

Actually, there are more than 300 elec-
you and other set owners like you. Heisn’t

trical parts in even a small table model
in business to ““gyp”” you or to overcharge

television receiver. Trouble in any one of
you. His success is based on doing each

them might cause the picture or sound to
and every job to the level best of his abil-

disappear or to be received poorly.
ity, at a fair price for his skilled labor. It’s

Take your automobile for instance. only when you patronize the shops that

Tuning up the motor today is no guaran- feature ‘‘bargains” at ridiculously low

. : | : :
tee against a tire blowout tomorrow! prices that you need worry. Good radio

Such a thing is easier to understand
because most of us are more familiar with

automobiles than with today’s highly com-

and TV service can’t be bought on the bar-

gain counter! Set owners who recognize

this aren’t likely to get “gypped.”

THIS MESSAGE WAS PREPARED BY SPRAGUE PRODUCTS COMPANY,
DISTRIBUTORS’ SUPPLY SUBSIDIARY OF SPRAGUE ELECTRIC COMPANY, NORTH ADAMS, MASSACHUSETTS, FOR . . .

YOUR INDEPENDENT TV-RADIO SERVICE DEALER

85501
Circle 4 on literature card
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Letters to
) | the Editor

Dear Editor:

The illustration on page 52, December
1964 PF REPORTER, showing the con-
struction of an electrolytic capacitor, is
in error. The anode is okay, but the
“cathode” is merely a cathodic connec-
tion, while the “dielectric” should be
labeled “porous paper impregnated with
electrolyte.” The actual dielectric is the
oxide film which forms on the anode.

The second paragraph on page 53, re-
lating to the use of electrolytics at lower-
than-rated working voltages, requires a
little clarification, too. There is no longer
any valid electrical reason for not nsing
an over-rated electrolytic; modern meth-
ods of construction have eliminated the
deforming prevalent in early electrolytics.
However, a higher-rated unit costs more;
so, for economy’s sake alone, the tech-
nician is best advised to use a low-volt-
age electrolytic in low-voltage circuits.

WiLLiaM F. MULLIN
Marketing Manager
P. R. Mallory & Co., Inc.
Indianapolis, Indiana

Dear Editor:

In regard to your article on electrolyt-
ics in the December PF REPORTER, I
think the statement concerning the use of
higher-voltage electrolytics in low-voltage
circuits is in error. I've been assured by
the distributor sales manager of a large
manufacturer of capacitors that it's per-
fectly okay to make a substitution of that
nature. Please let us know what you find
out upon checking further.

JERRY RIES
Bud Electronic Supply Co.
Danville, Illinois

Thanks, fellows, for calling these mat-
ters to our attention. In the days when
many of us were repairing only radios,
and when production and design tech-
niques were less dependable than they
are today, we had the problems noted in
the article. Modern equipment and qual-
ity-control programs, however, have elim-
inated this old annoyonce. Tests prove
that electrolytics of quality manufacture
may, indeed, be substituted in lower-
voltage circuit without detriment—Ed.

Dear Editor:

Qur town is being considered for a
CATV system, and our city council will
be deciding the issue. We local service-
men want to know whether or not we
should fight CATV.

PRESTON E. DAVIES
Hampton. Va.

Dear Editor:

We would like to have your unbiased
opinion on whether or not CATV would
be a good thing for our community.

Isn’t it going to mark the end to hopes
for UHF TV?
HoOMER HARTWELL

Galion. Ohio

You've got a hot one there, fellows.
We can’t definitely say whether or not
CATV is good for any particular com-
munity. This problem must be settled
by the opinion and choice of people who
will be affected by CATV when and if it
comes to their town. We made a report
on CATV in the July 1963 issue, and an-
other in the February 1965 issue. Both
give an idea what we found in areas
where CATV exists. Whether CATV will
harm UHF is debated hotly; it has had
an effect in some localities, none in
others. At the present time, the FCC is
investigating the pro’s and con's of cable
TV, and their final ruling will govern the
outcome. It is doubtful that the FCC will
leave any broadcasting medium uncon-
trolled. CATV, like many other busi-
nesses, is offerting a service for sale; the
final choice of whether or not to buy still
remains in the hands of the consumer
wanting or not wanting the service. Get
all the information you can. Write to Na-
tional Community Television Association,
Inc., 535 Transportation Building, Wash-
ingron 6, D. C.; National Association of
Broadcasters, 1771 N Street, N.W., Wash-
ington 6, D. C.; Federal Communications
Commission, New Post Office Building,
Washington, D. C. 20554; and TAME,
Suite 1228, 1001 Connecticut Avenue,
N.W. Washington, D. C. Each has its
own viewpoint. After examining all sides
of the question, draw your own con-
clusions. Don’t be swayed by any single
presentation, but form your judgment
on the basis of all the facts—FEd.

Dear Editor:

My congratulations on the fine article
expressing what the relationship should
be between hams and TV servicemen
(“Radio Amateurs Aren’t So Bad’—
September 1964 PF REPORTER). It hits
the nail right on the head.

ErNEST C. BLIND
w7DDQ
Manager
C & G Electronics Co.
Centralia, Wash.

Perhaps the battle lines can now be
erased, Ernest. We've always felt some
technicians were overlooking a good
source of income by trying to pretend
hams don’t exist—FEd.

Dear Editor:

Just a note of appreciation for the
valuable information you convey to us
independent servicers. Such articles as
“Solid State Rectifiers Come of Age”
(September 1964), “Transistorized UHF
Tuners” (September 1964), and your
regular PF REPORTER SYMFACT—these
articles and others too numerous to men-
tion are mentally or physically filed away
for use as troubleshooting requires them.
Keep up the good work.

JAMES W. ZAWILLA
Benton Harbor, Mich.

Letters such as yours, Jim, are what
keep us striving every month to bring
you the kind of articles you and our
tens of thousands of other readers need.
—FEd. A
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NEW @D Golden Line

FREQUENCY-STABLE

INVERTER'

This ATR 12T-RME-1 INVER-
TER with ‘“‘Frequency-Stabil-
ity'" and Automatically Con-
trolled, will deliver 110-volt
A.L. 60 cycle power for all
popular make 117 to 13"
portable TV Sets.

®

A.C. HOUSEHOLD ELEC-
TRICITY Anywhere . . .
in your own car, boat
or plane!
Operates Standard A.C.
« Portable TV Sets
Record Players
Small Tape Recorders
Dictating Machines
Small Radios
Electric Shavers
Heating Pads, etc.

—14 |bs.
*Additional Models

12T-RME-1 (12 v.d.c.) rated:—
140 watts max. Shipping wgt.

Special

Dealer s ] 6

Net *
Available Price

‘Also NOW...

HS A= ALL-TRANSISTOR
CIRCUITRY ULTRA COMPACT

UNIVERSAL MODEL 707

e sisrmotest .
: 5 ]»{ st io
. t "% IN DASH.

UNDER DASH .

Comple!e with variable tone control , . . R.F. stage
. Builtiin speaker ... and External speaker jack,

ATR MODEL 707N ... 32597 DSaler

ALL-TRANSISTOR
ROOF-MOUNT and
IN-DASH MODELS

TRUCK
aﬂ" MODEL TR-720

o
' " FITS ALL TRUCKS o BOATS e
STATION WAGONS
INSTANT PLAY ... POWERFUL
Complete with patented antenna-yoke assembly.
(U.S. Patent No. 3,087,118. Canadian Reg. 575,567)

Deal
.................. $3697 Dol

@ “A” Battery

For Demonstrating and
Testing Auto Radios—
TRANSISTOR or VIBRATOR
OPERATED!

ATR MODEL TR-720N

Designed for testing D.C.
Electrlcal Apparatus on Reg-
ular A.C. Lines.
MAY ALSO BE USED AS A BATTERY CHARGER
MODEL 610C-ELIF .. . 6 volts at 10 amps, or 12 volts
at 6 amps. Shipping weight 22 Ibs,
35500

DEALER NET PRICE

AUTO RADIO and
COMMUNICATION

LONGER-LIFE

VIBRATORS

**The Best by Test!”'

SEE TOUR ELECTROMIC FPARTS DIGTRIDUTOR OR
WRITE FACTORY FOR LITERATURE & DEALER PRICIS

ATR ELECTRONICS, INC.

truality
@ 5, Paul, Min
Circle 5 on literature card
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SYLVANIA

PICTURE TUBE

SYLVANIA ELECTRIC PRODUCTS INC.

ACIOBE Tuet OMRAND v
SENECA FALLS. NEW YORNK

IS RALT 6 LUIS FAUL B, OTIEE, CHS = RAAIKION, CAL

e
GLNERAL TeLEPHONE & ELECTROvACS (Z)

Now your Sylvania Distributor
can put you in The Yellow Pages

The Yellow Pages are the first place
people look when they want to buy.
Studies show that 90% of all tele-
phone subscribers consult their
Yellow Pages when they want to find
a local source for products and serv-
ices. It's a fact: your potential cus-
tomers let their fingers do the
walking when a TV set needs pro-
fessional servicing.

Here's a special program that means
more customers and extra profits
for you. Our ads appear in your local
Yellow Pages, directing customers
to you. Your Sylvania distributor can
show you how your own listing may
be part of the Sylvania ad.

The new Sylvania Trade Mark
Heading will be seen—it's big, at-
tractive, and descriptive. It tells

customers that you sell the depend-
able line of radio and TV tubes, in-
cluding famous SiLveErR SCREEN 85@
and color bright 85® picture tubes.
Your Sylvania distributor has full
particulars on how you can share in
ithis program designed especially
for you. Check with him today.
Electronic Tube Div., Sylvania
Electronic Components Group.

YILVANIA

SUBSIDIARY OF

GENERALTELEPHONE & ELECTRONICS

NEW CAPABILITIES IN. ELECTRONIC TUBES

« SEMICONDUCTORS +» MICROWAVE DEVICES

GLIE

SPECIAL COMPONENTS »

DISPLAY DEVICES

14 PF REPORTER/April, 1965
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% |The Electronic Scanner

news of the servicing industry

Mobile Field-Service Corps

Standing in front of the company’s new Rescarch and En-
gineering building, are six service engincers of the Delco Di-
vision of the General Motors Corp. These six ficld engineers—
equipped with 19635-model radios, films, tools, and test equip-
ment—will conduct training sessions at various Delco dealer-
ships across the country. Included in the program wilk be
theoretical and practical discussions of new equipment, us
well as troubleshooting information for all existing models.
Appearances of the corps of roving technical experts will be
scheduled through the Delco Division’s zone service managers.

Expands Integrated-Circuit Program

The Semiconductor Division of Sylvania Electric Products, Inc.
has earmarked the expenditure of several million dollars for a
major expansion of manufacturing, engineering, and research
facilities for integrated circuits.

Richard M. Osgood, vice president and division general man-
ager, said the first phase of the expansion program involves the
allocation of about 50% of the division’s main facility at
Woburn. Mass.. for the integrated-circuit operation. In order
to provide this additional space. all nonmanufacturing oper-
ations have been moved from the Woburn plant to other di-
visional facilities in Wakeficld, Mass.

The decision to expand Sylvania's integrated-circuit oper-
ation was based on the fast growing market and the increased
demand by customers in the field of computer integrated cir-
cuits. Sylvania’s circuits are made on a silicon base by a mono-
lithic epitaxial technique. With the completion of the first phase
of the expansion program, Sylvania will have a facility with a
capacity in excess of 100,000 circuits per month. Plans are
underway to add other digital, linear, and multi-chip lines of
integrated circuits.

Manufacturing Facility for Electrolytics

A new plant in Roxboro, North Carolina has been opened by
Planet Mfg. Corp. The new facility. comprising a floor space
of 46,000 sq. ft., will be devoted entirely to the manufucture
of electrolytic capacitors and has been designed to lend itself
to continuous production flow from aluminum-foil etching to
shipping of the completed product. The new plant features
automated manufacturing equipment. Corporate offices of the
firm will remain in Bloomfield, N. I.

® Pleuse turn 1o puge 24

COMPLETE TUNER
OVERHAUL

VHF UHF COLOR u-v

TRANSISTOR

R o}
il W
-
-
—

NMEN .
i :

Simply send us the defective tuner complete; include tubes,
shield cover and any damaged parts with model number
and complaint. Your tuner will be expertly overhauled and
returned promptly, performance restored, aligned to original
standards and warranted for 90 days.

UV combination tuner must be single chassis type; dismantle
tandem UHF and VHF tuners and send in the defective unit
only.

Exact Replacements are available for tuners unfit for over-
haul. As low as $12.95 exchange. (Replacements are new or

rebuilt.)
And rlemember—for over a decade Castle has been the leader
in this specialized field . . . your assurance of the best in

TV tuner overhauling.




247 WAYS TO MAKE MORE

From now on, color-TV work is going to bring in a bigger and
bigger part of your income. And RCA has EVERYTHING to
make color-TV service MORE PROFITABLE for you.

To save you money and manhours.

To increase your efficiency so you can get more jobs out
in the same time.

To eliminate those time-wasting extra phone calls and
trips to the distributor.

Take the famous RCA Color-TV Test Jig (large unit at
right). It cuts manhours in half on a color house call. With-

out it, when you have to pull a set into the shop, it takes two
men. With it, it takes just one (you pull the chassis only—
leave the color tube and the cabinet). That means MONEY
... extra money for you.

Take the RCA Color Parts Rack (large unit at left). The
rack is FREE when you buy the basic complement of 120
most-needed color service parts. Keeps your color parts
neatly organized, all in one place. Simplifies restocking,
lets you know what you're short of. No more running out of
a vital part just when you need it—which slows down a job.



MONEY IN COLOR-TV SERVICE

That means MONEY...extra money for you.

Take the other color service parts arrayed in the photo
and listed at right. Degaussing coils, transformers, chokes,
yokes, connectors, cables, replacement parts...each with
a special function to save you time, to increase the quality
and accuracy of your work, to help you cut down on call-
backs. That means MONEY...extra money for you!

245 specialized color service parts in all. The Rack and
the Jig make it 247. And all of them mean MONEY...extra
money for you.

RCA PARTS AND ACCESSORIES, DEPTFORD, N.J.

'! =‘ l) The Most Trusted Name in Electronics
\ = 8

RCA Parts and Accessories for color-TV

service include: Color Test Jig—to test all RCA color-TV
chassis eColor Parts Rack—sturdy, well-organized unit con-
taining complement of 120 most-needed color-service parts o
Degaussing coils—to demagnetize picture tube and chassis o
Special-purpose extension cables—to extend kinescope socket,
deflection yoke, convergence magnet and kinescope high-volt-
age leads when chassis is removed from cabinet for servicing
e Special alignment probes—video detector test blocks, IF test
blocks, sound detector test blocks, mixer grid matching pad,
tuner IF input head e High-voltage interlock plug—to by-pass
high-voltage shorting switch e Plus sockets, transformers,
fixed and variable capacitors, reactors, resistors, diodes,
switches, coils...EVERYTHING to save you time and make
more money for you in color-TV service.




Model
LPV-vU18
List
$69.95

Model
LPY-vU12
List
$49.95

Description

18 Active Cells
VHF—upte 175 miles
UHF—upto 90 miles
FM —upto 75miles

Description
12 Active Cells

VHF —upto 125 miles
UHF—upte 65miles
FM —upto 50 miles

Model
LPV-vU15
List
$59.95

Description

15 Active Cells
VHF—upto 150 miles
UHF—upto 90 miles
FM —upto 60 miles

Model!
LPV-VU9
List
$39.95

Description

9 Active Cells
VHF—upto 100 miles
UHF—upte 40 miles
FM —upto 40 miles

Model
LPV-VU6

List
$27.50

Description

6 Active Cells
VHF—upto 75 miles
UHF—upto 25miles
FM —upto 30miles

Licensed under ane or more
of US. patents 2.956.081;

and Canada. Produced by
JFD Electronics Corporation
under exclysive hcense from
the University of lllinois
Foundation.




The World’s first all-channel
VHF/UHF/FM/Stereo antenna
(with single Down-lead )is here.

(And only JFD has got it!)

You can’t satisfy today’s complex VHF/
UHF/FM reception needs with yesterday’s
antennas. Today's “VU” TV sets call for a
single all-powerful all-band antenna that
delivers the signals you need for picture-
perfect reception on all channels 2 to 83—
plus FM Stereo.

That's why smart installers and dealers
are switching to the new JFD LPV-VU.
This newest antenna advance from the JFD
Champaign, Illinois R&D Laboratories,
teams (1) the acclaimed JFD Log-Periodic
concept with (2) a totally new antenna de-
sign principle—the capacitor-coupled elec-
tronic dipole.

Result? More driven elements than ever
before possible for the most efficient per-
formance ever on VHF, UHF, FM/Stereo
—from one antenna, with one lead-in.

And you can choose from five gold alo-
dized LPV-VU Log-Periodics to satisfy
every location, any budget: model
LPV-VU-18, LPV-VU-15, LPV-VU-12,
LPV-VU-9 and LPV-VU-6.

New from JFD—another outstanding ad-
vance in dipole design, the capacitor-cou-
pled electronic dipole!

By introducing parallel plate capacitors
into predetermined positions along the di-
poles, and by precisely adjusting the value
of each capacitance:

1. More dipoles are made to resonate on
the high VHF band with a corresponding
increase in gain.

SEE YOUR DISTRIBUTOR. WRITE

2. Higher mode operation in UHF band
achieves higher gain on channels 14 to
83—equal or better than that of parabol-
ics. Improves FM stereo performance.

3. More uniform gain across each band,
with narrower beamwidths. High front-
to-back ratios greatly imprové ghost re-
jection—insure excellent color fidelity.

PLUS...
. Patented frequency independent Log-
Periodic design maintains same high per-

—

farmance efficiency regardless of station
or band tuned in.

2. Only one downlead needed. A JFD
ACB80 splitter, included with each
LPV-VU, permits you to tie directly into
VHF, UHF and FM set inputs.

3. New low-impedance twin crossarms
function as crossed feeder harness. Step
up gain and improve signal transfer.

LPV-VU OFFERS NEW
MECHANICAL ADVANCES, TOO!

m Twin square aluminum crossarms. ® Stain-
less steel terminals. @ Oversized unbreak-
able Celanese “Fortiflex A" insulators.
m Solid aluminum bus bar transformers.
m Tubular crossarm supports on larger LPV-
VU’. ® Double U-bolts with 4 serrated-
gripping profiles for 6-inch gripping span.
m Electrically conductive gold alodizing.

INSTALLER BEWARE!

Don’t spoil your

VHF reception!

Addition of a separate UHF antenna to a
present VHF installation may cut the VHF
signal being delivered to your set. Incoming
signals from a VHF transmitter may be
scattered from the UHF antenna. Scattering
produces less signal and multiple signals
which cause ghosts.

SO WHY USE TWO WHEN
ONE LPV-VU WILL DO?
Install the all-channel JFD LPV-VU and

get the best VHF and UHF from one an-
tenna with one down-lead!

A SPACE-AGE PRODUCT
OF THE WORLD’S GREATEST
TV/FM ANTENNA LABORATORIES

N e, S AR

This newly completed laboratory, located
on a ten acre site in Interstate Research
Park, in Champaign, Illinois (home of the
University of Illinois) marks a milestone in
antenna history. It is dramatic proof of JFD
leadership in antenna technology. Its fully
staffed and equipped engineering staff, un-
der the supervision of Dr. Paul E. Mayes, is
blazing new trails in antenna design. This
priceless know-how is built into each
LPV-VU you sell.

The JED LPV-VU is adapted from the
geometrically derived Log-Periodic antenna
formula developed by the Antenna Research
Laboratories of the University of Illinois.

JFD ELECTRONICS CORPORATION
15th Avenue at 62nd Street, Brogklyn, N. Y. 11219

JFD Electronics-Southern Inc., Oxford, North Carolina
JFD International, 64-14 Woodside Ave., Woodside 77, N. Y.
JFD Canada, Ltd., 51 McCormack Street, Toronto, Ontario, Canada

Circle 8 on literature card
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STOCK

FOR

TV
TUBES...

This list omits more than 100 of
the rarest TV tube types, which many
shops find impractical to stock. To
simplify the chart as much as pos-
sible, common radio and hi-fi tube
types used in TV combinations are
omitted.

New tube types introduced this year
are listed in the separate chart: to help
you decide whether to stock these
tubes, each listing specifies receivers
using that particular type. If vou’re
specializing in one or two brands,
you'll pick new tubes listed for those
sets and stock your shelves and caddy
accordingly.

In the main chart, the figures under
“Caddy Stock™ suggest a stock of ap-
proximately 300 tubes (other than
tubes for color sets) which should

TUBE SHELF
TYPE STOCK

1AD2 1
T1AU2* 1
1B3GT 5
1G3GT 2
1J3 2
1K3 3
IN2 1
1S2A 1
1v2* 2
1X2B* 2
2AF4 1
2AH2 1
2AS2 1
2CW4 1
2CY5 1
2Ds4 1
2DZ3 1
2D74 1
2FH5 1
2FS5 1
2GK5 2
2GU5 1
1
1
1
1
1
1
2
1
2
1
2
1
1
2
2
1
1
1
1
1
2
1
1

CADDY
STOCK

1

2GW5
3A3°
3AF4
3AJ8
3ALS
3AT2*
3AU6
3AW3
3BN6
3BU8
3CB6
3CSé
3CY5
3DG4*
3DK6
3DT6*
3Dz4
3EH7
3EJ7
3FS5
3GK5
3GS8
3HAS

20 PF REPORTER/April, 1965

account for close to 90% of your re-
placement needs. As with the rare-
tube listings. you may want to carry
more of a particular type if it is used
in receivers you service often. We've
removed some of the older types, such
as 6V6, 6Wd, and 6BZ7, and replaced
them with more current types; also in-
cluded are some that appeared in last
year’s new-tube list—if they were used
In sets again this year. Most-used UHF
tubes are also included. Tubes marked
with an asterisk (*) are used also in
color sets.

The figures under “Shelf Stock™ are
a suggested backup stock, if you're lo-
cated near a parts distributor. If you
can replenish your tube supply only
once a week, you may wish to stock
extra of the more common types.

TUBE SHELF
TYPE STOCK

3HG8 1
3HM6 1
3HT6 1
4AU6 1
4BL8* 1
4BQ7 1
4BU8 1
4BZ6 2
4(B6 1
4CS6 1
4DK6 2
4DTé6 1
4EH7 1
4E)7 1
4GK5 1
4GM6 1
4GZ5 1
4HAS* 1
4HM6 1
4HS8 1
4HT6 1
4JC6 1
4JD6 1
4KN8 1
SAM8 1
2
1
1
1
1
3
1
1
1
1
2
1
1
1
1
1
1
8
2
1

CADDY
STOCK

1

5AQ5
5AT8
5AU4
5BC3
5BR8
5CG8
5CL8A
5DJ4
5EA8
SEW6
5FG7
5GH9
56Mé6
5HG8
5Jv8
5KD8
5KE8
5U4GB*
5U8
5V3

Your volume of business will natural-

ly determine your actual shelf stock.

too. Keep in mind three main factors

that will influence the demand for

various tubes:

1. Relatively high failure rate of pow-
er-output and similar tubes.

2. Your specialization in
makes of sets.

3. Average age of sets containing a
particular tube type.

Temporary substitution of available
types for rare types, as outlined in the
Howard W. Sams book, Tube Substiti-
tion Handbook, Vol. 8. can also help
you reduce stock requirements.

Another way to ease tube-stock
headaches is to use only the latest -A
or -B versions of various tubes. Types
in common use are listed in the chart.

certain

TUBE SHELF
TYPE STOCK

6AC7
6AF3
6AF4B*
6AF11
6AGS5
6AGT*
6AHS5
6AH6
6AKS
6AL3
6ALS*
6ALTT
6AMBA
6ANS*
6AQ5A*
6AR1T
6AS5
6AS8
6AU4GTA*
6AUGA*
6AUBA*
6AVE*
6AWBA*
6AX3
6AX4GTB
6AY3
6AZ8*
6B10
6BA6
6BATT*
6BC8*
6BD11
6BE3*
6BE6
6BF11
6BG6GA
6BH9
6BH11*
6BJ3
6BJ8
6BK4*
6BK7B
6BL7GT
6BL8*
6BMBA*

CADDY
STOCK
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SHELF CADDY SHELF CADDY SHELF CADDY

STOCK STOCK STICK STOCK STOCK STOCK

6BN4 1 ] 6GT5 1 1 10DX8 1 1
6BN6* g 1 6GU5 l 1 10EG7 1 1
6BN8”* 1 1 6GU7* 3 2 10EM7 1 1
6BQS5™* 3 2 6GV5 2 1 10EW7 1 1
6BQ6GTB 5 3 6GW6 1 1 10GK6 1 1
6BQ7A” 2 ] 6GW8 2 I 10HF8 1 i
6BR8A 1 6GX6* 2 1 10JA8 1 1
6BU8 3 2 6GY5 1 1 10JY8 1 ]
6BX7GT 1 \ 6GY6™* 1 ] 10KU8 1 1
6BY6” 1 \ 6GZ5 1 ] 11ART 1 ]
6BY8 1 ] 6HAS™ 1 1 11JE8 1 1
6BZ6* 8 6HAS 1 il 11KV8 1 1
6C4* 1 ) 6HB5 2 1 12AF3 2 il
6CB5™* 1 ] 6HG6™ P 1 12AL11 1 0
6CB6* 3 3 6HD5 1 Il 12AT7* 1 il
6CD6GA 2 2 6HES™* 3 2 12AU7 1

6CG7” 6 2 6HF5* 3 ) 12AV5GA 1

6CG8A™ 5 2 6HF8 1 ] 12AX4GTB 3

6CLO* 1 ] 6HG8 1 i 12AX7” 2 ]
6CLBA 1 1 6HJ8 2 ] 12AY3 1 1
6CM7 2 6HKS 1 1 12AZ7A7 1 1
6CN7* 1 1 6HL8™ 1 1 12B4A 2 1
6CQ8* 1 ] 6HS8™* 2 ] 12BE3 1 1
6CS6* 2 1 6HZ6™* 1 1 12BH7A* 2 2
6CUS 2 1 6HZ8 1 i 12BQ6GTB 2 2
6CW4* 1 1 616 2 2 12BY7A* 2 1
6CW5* 2 ] 6JB6 2 ] 12C/-CUS 3 1
6CX8 1 ] 6JC6™* 2 1 12CAS5 2 ]
6CY5 1 1 6JC8 1 1 12DB5 1 1
6DA4 1 ] 6JE6™ 4) 12DQ6B 3

6DE4 2 2 6JE8 1 12DT5 1 1
6DE6™ 2 ] 6JH6™ 3 2 12FX5 1

6DE7 2 ] 6JHB* 3 9) 12GC6* 1 ]
6DK6* 2 2 6JN8 1 ] 12GN7* 1 ]
6DM4 3 9 6JT8* 1 1 12GT5 1 1
6DN7 1 1 6Ju8* 3 2 12GW6 3

6DQ5* 2 1 6JV8 2 1 12SN7GTA 1 ]
6DQ6B* 5 3 6J28 1 i 12W6GT 1 ]
6DR7 1 1 6K6GT 1 1 13CM5 1 1
6DS4* 2 9 6KAB* 1 1 13DE7 1 1
6DT5 1 ) 6KD8 1 ] 13DR7 1 1
6DTHA™ 2 6KT8* 1 ] 13EM7 2 1
6DV4~ 1 1 6KU8 1 ] 13FD7 1 ]
6DW4* 1 1 6KZ8* 1 1 13GB5 2 ]
6DX8* 1 1 6Q11(6K11) 1 1 13GF7 1 1
6DZ4 ) 1 6RK19 1 ] 13J10 1 ]
6EAB* 3 9 6S4A 1 1 15BD11 1 ]
6EBS 7) 1 6SL7GT 1 1 15CwW5* 2 1
6EH7* 3 2 6SN7GTB* 2 ] 15DQ8* 1 1
6EH8 3 2 678* 1 1 15HB6" 2 ,
6EJ7* 3 2 6UBA™ 1 15KY8 2 ]
6EM5 i 6U0* 1 15LE8* 1 1
6EMT™ 2 6X8A* 2 2 16A8* 1 ]
6ERS 1 7AU7 1 1 16AQ3 1 1
6ES8 2 1 7GU7* 1 ] 16GK6 1 ]
6ER7 1 ] 7GV7 ] 1 V7AXAGT ] 1
6EVT7* 1 8AWSA 2 ] 17AY3 3

6EW6* 2 9) 8B8 1 1 17BE3 ] 1
6EW7 2 2 8B10 1 ] 17BF 1 i ]
6EZ5* 1 1 8BE8 1 ] 17BS3 2 ]
6FD7 1 | 8BQ5 2 1 17C5 1 1
6FG7* 2 8(G7 1 1 17DE4 1 1
6FH5™* 1 w 8CW5 1 1 17DM4A 1 ]
6FMT7* 2 | 8CwW8 1 1 17DQ6B 2 1
6FQ7* 5 ) 8CX8 i ] 17GJ5 2 1
6FS5 1 1 8DX8 ] i 17GV5 1 i
6FV8 1 1 8EB8 1 1 17JB6 ] ]
6FY5 1 1 8EMS5 1 1 17)Z8 7 ]
6FY7 1 ] 8ET7 1 ] 19AU4GTA™ 1 1
6GB5 1 1 8FQ7 2 1 21GY5 2 1
6GC5™ 1 ] 8GJ7 1 ] 21HJ5 1 ]
6GES 2 2 8GN8 1 1 22BH3 2 1
6GF7* 3 2 8Jve 1 ] 22DE4 1 ]
6GHBA™ 3 : 8)Z8 1 ] 22JG6 2 1
6GJ5 1 ] 8KAB 1 i 25AX4GT 1 1
6GJ7* 1 ] 9A8 1 1 25BQ6GTB 1 1
6GK5* 3 2 9AU7 1 1 25CD6GB 1 1
6GK6 1 1 9GV8 1 1 33GT7 1 ]
6GL7* 1 ] 10ALN 1 | 33GY7 2 1
6GM6* 3 7 10CW5 1 ] 50C5 2 1
6GN8 2 1 10DE7 2 i e Please (urn 1o page 87
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Want to make

your shop
more

profitable?

Mail this
coupon.




Here’s a brand-new service to help you do the better, faster work
that gets you more business. A service that gives you tech data when
you need it — weeks and even months before other tech services.

New Philco Tech Data Service includes everything you need —
installation instructions, exploded views, parts data, timesaving

service techniques — written especially for the professional service
technician. And you get your data fast. New-product manuals are

in your hands before the retailer gets his merchandise. You'll

find the servicing of Philco Products much more profitable when

you use the new Philco Tech Data Service.

Philco Tech Data Service is available in Electronics, Laundry, Appliances,
and Combination Appliances and Laundry. Here’s what you get:

® 10-year Philco Parts Cross-Reference Guide. Fits tube caddy or

tool box. Gives all the functional parts with substitution and number data
right up to date. No other service has anything like it. ® Philco Parts

Price List with complete part number identification. Issued three times

a year. ® Complete service manuals for every Philco product line.
Contain general product data, separate model specs, complete line information
— not just supplements. ® A stream of Philco Service Bulletins

that tell you what to expect, what to look for, give you specific “fix”
information. ® A one-year subscription to Service Businessman magazine.
Unique in the field, not offered separately. Filled with articles

on how to make an independent service business more profitable.

You just can’t get all these valuable things for the same price

anywhere else. Mail the coupon today and see how soon you can

begin to run a more profitable shop.

PARTS AND SERVICE DEPARTMENT

PHILCO

A SUBSIDIARY OF %/Z‘OM@W@%

O Plan E

You receive all material
on electronics published
during the 12-month sub-
scription period. For one
full year, $7.50

O Plan L

Start sending me the following Philco Tech Data Service right away.
My check or money order is enclosed. (Check the Philco Tech Data you want.)

ELECTRONICS

O Plan E-1

Plan E plus all literature
covering 1965 Philco Elec-
tronic Products that was
published prior to your sub-
scription date. $10.50

LAUNDRY

J Plan L-1

You reccive all material Plan L plus all literature
on laundry published dur- covering 1965 Philco Laun-
ing the 12-month subscrip- dry Products that was pub-
tion period. For one full lished prior to your sub-

full year, $12.50

to Philco Corporation.
Mail to:
PHILCO

Box 3635

Make all checks payable

TECH DATA SERVICE

Philadelphia, Pa. 19125

scription date. $17.50

APPLIANCES

[0 Plan A

You receive all material
on appliances published
during the 12-month sub-
scription period. For one
year, $12.50

[0 Plan A-1

Plan A plus all literature
covering 1965 Philco Ap-
pliance Products that was
published prior to your sub-
scription date. $17.50

COMBINATION APPLIANCES & LAUNDRY

[J Plan AL

You receive all material
on laundry and appliances
published during the 12-
month subscription period.
For one full year, $20.00

[0 Plan AL-1

Plan AL plus all literature
covering 1965 Philco Ap-
pliance and Laundry Prod-
ucts that was published
prior to your subscription
date. $30.00

Name

Firm Name

Address

State

City

Zip No.

H
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FUSETRON

dual-element Fuses

time—delay type

“Slow blowing” fuses that prevent needless
outages by not opening on motor starting cur-
rents or other harmless overloads—yet provide
safe, protection against short-circuits or danger-
ous overloads.

Write for BUSS
Bulletin SFB

BUSS: Makes of The Complete Line

Mustang Winners

Prize winners in the Sams PioToFAcT sales contest have been
announced by Howard W. Sams, chairman of the board and
president of Howard W. Sams & Co., Inc. Names of the win-
ners were drawn by Mr. Gail S. Carter, executive vice presi-
dent of NEDA, at the January contest luncheon in Indianap-
olis.

Grand-prize winners of Ford Mustang automobiles were
Ralph E. Denenburg, service technician of R & D TV. Phila-

delphia, Pa. and Joe Taylor, distributor salesman for Tri-State
Distributing Co., Greenville. Miss. Second-prize winners of
luxurious mink stoles were technician Joseph Jiminez of
Jiminez TV Sales & Service, Haywood, Cal. and R. Kuttruf,
distributor salesman for H. L. Dalis in Long Island City, N. Y.
Third awards were won by Francis C. Wolven of Saugerties.
N. Y. and Stan Lesser, another distributor salesman for H. L.
Dalis; each received a diamond-set Elgin ladies’ watch. All
six winners were notified by phone immediately following the
drawing.

In the photo, Gail Carter draws the winners’ names for Jack
W. Merritt, vice president sales, of the Sams Co. Looking on
at left are J. A. “Shine” Milling, president of the Sams di-
viston and a director of the company, and Thomas V. Surber,
sales manager, distributor division.
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Large-Scale CATV Modernization

One of the nation’s largest operators of CATV systems, H & B
American Corp., has announced a major modernization pro-
gram. Five systems will be completely rebuilt, one will be par-
tally rebuilt. and one new system will be installed. All systems
will use solid-state equipment.

According to Leon Papernow, vice-president of operations,
this modernization is being undertaken to provide subscribers
with more program variety and improved picture quality. Once
the changeover is completed. all seven systems will be capable
of carrying up to 12 TV channels. plus 20 FM stations.

To implement the program, H & B has purchased from Jer-
rold Electronics, in the largest single equipment-purchase con-
tract in the history of CATV., enough solid-state equipment to
send signals through more than 500 miles of cables.

The five systems to be rebuilt around Jerrold 12-channel
solid-state gear are: Ukiah, Cal.; Reno, Nev.: Margate, Ventnor,
and Longport. N. J.; Dubuque. Iowa; and Wenatchee, Wash.
Dothan, Ala. will be equipped with new solid-state trunkline
amplifiers. and a completely new system will be installed in the
Santa Ynez Valley. in Cal. H& B American Corp. owns 29
CATV systems serving more than 83,000 subscribers in 44
communities.

New Family of Semiconductors

A new family of solid-state electronic devices developed by
RCA FElectronics will make possible a new generation of tran-
sistorized AC-DC radios and phonographs, according to RCA
sources. The new devices are designed to be line operated. thus
avoiding the additional cost and bulk of circuit components
such as power transformers and voltage-dropping resistors nor-
mally required to power AC-DC transistor sets. Complete solid-
state circuitry in line-powered equipment has been generally
limited to larger, higher-priced home instruments. The new.
low-cost, hermetically sealed semiconductors make possible all-

USpace Saver

Panel Mounted Fuseholders

® Fuseholder only 13 inches long, extends just 294
inch behind front of panel. Takes 14 x 114 inch fuses.
Holder rated at 15 ampere for any voltage up to 250.

e Military type available to meet all requirements
of MIL-F-19207A.

Write for BUSS
Bulletin SFH-10
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BLOCKS

for

SOLDER

TERMINALS ) SCREW
: e TERMINALS

Above standard types available in any number of poles —
From 11012. .. plus other types for every application

Write for BUSS
Bulletin SFB

solid-state, line-operated broadcast-band radio receivers and
phonographs in the medium and lower price ranges. The new
semiconductor package consists of four transistors and one
siticon rectifier, all designed for use in circuits operating di-
rectly from the 117-volt AC line.

To Mcmufacture. Color CRT's

The 23" rectangular color-television picture tube used in its
current line will be manufactured by Motorola, Inc., according
to Elmer H. Wavering, president of the corporation. National
Video Corp. is currently sole supplier to Motorola of this color-
picture tube.

The Motorola move into picture-tube manufacturing will re-
lease National Video Corp. to serve the requirements of its
other customers and will, at the same time, provide a second
source of supply to serve Motorola’s expanding tube require-
ments.

Motorola engineers designed the first 23" rectangular color

ettt e LA . L

tube and placed it into production at National Video Corp. This
same engineering team will set-up the new facility which, begin-
ning next year, will be capable of producing any size rectangu-
lar color tube, but will start with the 23" size, Mr. Wavering
revealed.

To provide facilities for the new tube plant, some 60,000
sq. ft. of Motorola’s Franklin Park, Illinois site is being cleared.
The Consumer Products Division’s Parts and Service Depart-
ment, now occupying this space, will be moved to another build-
ing in Franklin Park recently acquired by Motorola. The va-
cated Parts and Service Department building will be enlarged
and remodeled to accommodate the processing and control
equipment required for the production of the rectangular color-
picture tubes.
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To Double Capacity

Doubled production capacity, made possible by a new addition
slated for completion in the spring of 1965, is anticipated by
Winegard Co., a leading producer of TV antennas and other
TV- and FM-reception equipment. The new addition, which in-
cludes modern research laboratories, is the fourth and largest
facility expansion in the company’s history. The new structure
will be devoted primarily to antenna production. A

VISUAL
INDICATING

BUSS Sub-Miniature

PIGTAIL TRON FUSES

For use on miniaturized devices,— or on gigantic
multi-curcuit electronic devices.

Glass tube construction permits visual inspection
of element.

Smallest fuscs available with wide ampere range.
Twenty-three ampere sizes from [/20 thru 15 amps.

Hermetically sealed for potting without danger of
sealing material affecting operation. Extreme high
resistance to shock or vibration. Operate without
exterior venting.

Write for BUSS
Bulletin SFB
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NO ONE CAN GUARA

WE K
Th

NTEE YOUR FUTURE

el S,

NOW 156 MEN WHO DID THE NEXT BEST THING

ey Became a Part of the Lafayette Associate Store Program

Business can be a funny proposition. You're an independent businessman, like those other 156
men. Then one day you discover competition has become too big and too tough to take on by
yourself. You want to fight back—Ilaunch new advertising campaigns, expand your line, send out

sales

literature, mail out catalogs, do something to keep the business going. But it's just too much

for one man alone.

You need the know-how and support of a large corporation . ., the advantages you get as a fran-
chised dealer in the Lafayette Radio Electronics Associate Store Program. This program enables
you to own your own store in America’s fastest growing chain of retail electronics centers. You en-

joy ev

ery benefit of this 44-year-old organization, while you maintain your financial independence

through ownership.

If you

have a basic knowledge of radio, TV or electronics, you owe it to yourself to investigate the

Lafayette Associate Store Program.

This Is What We Offer You:

1. Business
been in

cash in on this established reputa-

tion.

2. Product

sell everything Lafayette offers . . .
hi-fi stereo, citizens band, tape re-

corders,
more. Yo
than you

u'll attract more customers Piease send me full information on how | ca
ever thought possible. We are |00k|ng for a limited num- ownsmy own profitable business. | understgng
ber of men who want to become a LR T
. R . Name
advertising, publicity, public rela- Store Program . . .. men who
tions and promotional campaigns o willing to invest $10,000 to Address

have established Lafayette and its

franchise

Fi and Electronics Centers.

|

|

|

|

. , |

3. Advertising Support — Year 'round part of the Lafayette Associate I
|

|

1

[

4. Protected Territory — Yours will be lete
R X com
the only franchised Lafayette Radcio Mail the coupon for i Zﬁon.
Electronics Associate Store in your . tion without oblig
! informa
marketing area.

. e . 5. Marketing Guidance — We'll help v
Diversification — You can you set up a complete operation to JF° 5 o e mm mm omm am s s el -

. . Lafayette Radio Electronics Corporation
build a successful future, and main- Dept. ASPFD-5
tain it. We will always be available MU T L LD
to help you in any way possible.

Stability — Lafayette has
business 44 years. You'll

Syosset, L. 1., N. Y. 11791
Mr. Robert Laub:

radios, tools, and much

$30,000 to make a new business

d dealers as America’s Hi-
career for themselves.

City State Zip
W O D T I T B e B S e B
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DC VOLTAGES taken with VIVM, on inactive channel;
antenna terminals shorted. *Indicates voltages taken
with signal present — see “Operating Variations.”

Stagger-
Tuned IF

Second and Third Stages

@3’%&0 5 [RJam

o __ea2smC

VIDEQ OET
8

AL L ¥
) R
I

*

WA 4. ZMC DP

WAVEFORMS taken with wideband scope; TV con-
trols set for normal picture on CRT. DET (detector) and
LC ({low-capacitance) probes used where indicated.

Normal Operation

Stagger-tuned IF strip shown here (from Airline Model
2485) uses single-tuned transformers in all stages.
Some receivers use overcoupled (double-tuned) trans-
former in final stage. First IF coil (not shown) is
peaked to 43.25 mc, second to 45.75 mc, third to 44.25
mc, and final to 44.25 mc. Thus, low side of curve is
peaked by first stage, high side by second stage, and
center by third and final stage; result is flat overall re-
sponse more than 3 mc wide at 50% points. First and
second stages are in stacked B+ arrangement; plate
current of second IF tube also flows through first.
Stacked-stage operation was covered in October 1963
SYMFACT. Otherwise, circuit operation is similar to
any video IF’s. All response curves were taken with
VHF oscillator disabled and sweep generator (set to
center frequency of 44 mc) connected to mixer-grid
test point in tuner. Marker was obtained from external
signal generator, using marker adder. Sweep generator
output was kept as low as possible and external bias
was connected to AGC line to prevent overloading of
IF stages; scope vertical gain was set to obtain work-
able response amplitude. Scope horizontal input was
connected to horizontal output of sweep generator.
Detector probe was used to obtain all waveforms except
those at point A. Designation 3x indicates W2 is three
times amplitude of W1. All waveforms within IF strip
are shown positive in polarity because detector probe
used detects only positive swing of RF signal. High-gain
scope is necessary to view low-amplitude signals in IF.

Operating Variations

PIN 1 DC voltagq increases slightly _with signgl
V1 present. Primary concern is difference in
potential between grid and cathode —

normally —2 volts, more negative on strong station.

Plate and screen voltages increase when

PINS, &6 . —— d ducti ¢

Vi station signal is tuned, as con uction o

tube is reduced. Nominal reading with sig-

nal is 235 volts, but may increase to 245 with extremely
strong signal fed to antenna terminals.

Cathode voltage of V2 determines bias on
stage as grid is virtually at DC ground —
only resistance is less than 1 ohm in sec-
ondary winding of L2. Voltage is less with signal.

PIN 2
v2

Plate and screen voltages of V2 follow
same pattern as those of V1. Tube cur-
rent decreases with signal; therefore, volt-
ages increase—normal reading with signal is 140 volts,
but may increase to 145 with strong local station.

PIN 5, &
V2

Amplitudes of W1, W2, and W3 are de-
WAVE- d h oof i . - onal
FORMs Pendent on strength of incoming sign

and thus AGC voltage. Amplitudes of
WI1A, W2A, and W3A are determined by generator
output level and value of external bias applied to AGC
line. Normal amplitude of W3 is 5 volts, but may range
from 3 to 7.



Picture Weak

Reduced Sound

R5 Increased in Value

(Cathode Resistor — 68 ohms)

Symptom
Analysis

Contrast control is operative but picture has weak or
washed-out appearance even at maximum setting of
control. Sound may be acceptable but requires nearly
maximum setting of volume control. No snow is seen in
picture; therefore trouble in IF stages is suspected.

Waveform Analysis

Video-detector output (W3) is
greatly reduced in amplitude —
only .2 volt p-p, normal is 5 volt.
Trouble is further isolated by be-
low-normal amplitude of signal at
grid of V2; only minute vertical
sync pulse can be seen. Grid sig-
nal of VI is slightly reduced in
amplitude, but not nearly so
much as W2, thus indicating trou-
ble is probably in second IF
stage. Scope won’t pinpoint faulty
component, but notice how
quickly it isolates stage.

W2 1x 30 DT

Voltage and
Component Analysis

Voltage readings on V2 aren’t unusual; however, close
evaluation does offer slight clue in localizing defect.
Plate and screen remain same, with or without signal;
indicates signal isn’t reaching grid, and trouble is in
previous stage. Pin 7 of V1 has most unusual reading
— only 20 volts. This is definite indication that RS has
increased in value. Trouble can be found with voltage
measurements alone; but time can usually be saved by
isolating stage with scope, then using voltage or resis-
tance checks to locate component.

Best Bet: Scope followed by meter checks.

Video Weak

Fringe Channels Missing

R2 Decreased in Value

(Grid Resistor — 220K)

Symptom
Analysis

Strong stations produce weak and washed-out picture.
Fringe channels are completely missing, both picture
and sound. Rotating AGC control proves of no value
— doesn’t change indication. Contrast control is opera-
tive, indicating video output is probably okay.

Waveform Analysis

Trouble may be isolated to IF
stages either with scope and sta-
tion signal or with scope and
sweep generator. In either in-
stance, significant indication is re-
duced amplitude of signal at out-
put of video detector (point A).
Grid of V2 (W2) shows same loss
of amplitude as preceding stages.
Above-normal amplitude and ab-
normal shape of W1 is explained
by fact that AGC voltage is re-
duced or missing at grid of first IF
causing excessive amplification.

Voltage and
Component Analysis

Voltage measurements on V2 give same indication as
in Symptom | — means signal is greatly reduced or
missing at grid. Significant clue is only 12-volt reading
on pin | of VI. Voltage divider R2 and R3 should
place about 125 volts on grid; either increase in value
of R3 or decrease in R2 is likely cause of reduced volt-
age. Resistance checks from grid to ground will isolate
R2. Voltages on pin 2 and pin 7 are also reduced con-
siderably but are result of low grid voltage and don't
actually contribute to loss of amplification.

Best Bet: Scope — then usual VTVM tests.




Video Weak, Smeared

Buzz in Sound — Sync Critical

Open Connection, Pin 2 of L2

(Third Video-IF Transformer)

Symptom
Analysis

Video is extremely weak and badly smeared; sound level
is reduced and is accompanied by annoying buzz. Pic-
ture intermittently loses sync, both vertical and hori-
zontal. Symptom gives indications that misalignment
may be responsible, so trouble is most likely in IF stages.

Waveform Analysis

When alignment faults are sus-
pected, it is good idea to check
overall response. W3A shows re-
sponse curve is abnormal in shape
and center of curve is now at 46
mc. Adjusting A3 alters response
but normal curve can’t be ob-
tained. A quick check of WIA
indicates tuner and first IF stage
are okay — response curve is
normal. W2A is of low amplitude,
shape is distorted, and marker is
at 46.25 mc. Good clue is that
A2 has virtually no effect.

Voltage and O
Component Analysis

Trouble can be found with VTVM but requires circuit
analysis and close examination of DV voltages. Indica-
tions, with or without signal, are low conduction —
proven by increased reading on plate and screen and
decreased voltage on cathode. Of utmost importance is
— .2 volt on grid, with signal present—should be zero,
as DC resistance from grid to ground is normally less
than T ohm. Negative voltage gives clue that secondary
of L2 may be open; resistance checks from grid to
ground prove this is true—meter reads 6800 ohms,

Best Bet: Alignment check; then resistance measurements.

Picture and Sound
Missing
No Snow in Raster
L3 Primary Open

(Final IF Transformer)

Symptom
Analysis

Picture and sound are completely missing on all chan-
nels. No snow can be seen in raster; symptom indicates
trouble in either mixer/oscillator or video-1F stages.
Contrast or AGC control have absolutely no effect. First
step is to ascertain if trouble is in tuner.

Waveform Analysis

Input to second IF stage (W)
has normal content; proves tuner
and first IF stage are normal (in-
creased amplitude is due to loss
of AGC voltage). W2 indicates
defect is further along — it has
normal content and amplitude is
in correct proportion to WI.
Video detector output (W3) and
plate signal of V2 (not shown)
prove signal isn’t reaching these
points. Scope won’t pinpoint com-
ponent, but rapidly isolates trou-
ble to third video-1F stage.

Voltage and
Component Analysis

Considering information gained from scope analysis,
voltage checks on V2 should reveal source of trouble.
Most unusual reading is negative voltage on plate —
minus 20 volts with signal, 2.5 without. With screen
voltage near normal, primary of L3 has to be open.
Negative plate voltage is usually sign of open circuit
between plate and B+ source. Resistance measure-
ments from plate to B+ will confirm L3 is open. When
this trouble occurs, good idea is to replace tube or at
least check to make sure it hasn't been shorting.

Best Bet: Scope to localize — VIVM to pinpoint.

SYMPTOM 4



Picture Weak or Missing

Horizontal Sync Critical;
Audio Weak

R8 Open
(Cathode Resistor — 220 ohms)

Symptom
Analysis

Strong local stations produce weak, washed-out picture;
horizontal sync is touchy; audio is weak, accompanied
by slight buzz. Fringe channels are missing, both pic-
ture and sound. Contrast control seems operative; AGC
control has no effect. Trouble is probably in IF or tuner.

Waveform Analysis

W1 again proves trouble isn’t in
tuner or first IF stage, content is
normal and amplitude is in-
creased because AGC section re-
ceives false indication, as if an-
tenna signal level were reduced.
W2 at third IF grid further iso-
lates trouble, as it too is okay.
Low .2 volt p-p in W3 proves
trouble is in final IF stage. Plate
of V2 (not shown) contains only
small amount of video—thus nar-
rowing search to components as-
sociated directly with V2.

Voltage and
Component Analysis

With signal, voltages on V1 aren’t exactly right; nega-
tive 2-volt potential between grid and cathode is
changed to positive 4 volts, causing tube to amplify
more than normal. Best voltage clue is at cathode of
V2 — it measures 20 volts with signal, 7 volts without,
With cathode resistor open, inserting VTVM between
cathode and ground causes slight cathode current to
flow through meter — accounting for positive potential.
Increase in value of R8 would cause similar symptom,
but picture wouldn’t be so weak, nor sync so critical.

Best Bet: Scope followed by voltage readings.

. however, shape and marker posi-

Ghosts in Picture

Slight Buzz in Sound

L2 and L3 Misaligned

(3rd and 4th IF Transformers)

Symptom
Analysis

Strong stations produce multiple ghosts in picture; weak-
er channels give weak, washed-out appearance. Fine
tuning is extremely critical; adjusting it causes images
to move across the screen (commonly called runable
ghosts). Symptom is indicative of improper alignment.

Waveform Analysis

Overall response (W3A) is
sharper than normal; of equal im-
portance, center of curve is now
at 45 mc—normal is 44.25 mc.
Valuable assistance in locating
trouble is gained from WIA: it is
normal—misalignment must be in
third and/or final IF. W2A ap-
pears to be near normal; how-
ever, amplitude is increased and
marker is at 45 mc. Increase in
amplitude isn't readily evident,

tion are of extreme significance.

O O Voltage and

VI vz Component Analysis
NORMAL NORMAL

Improper alignment can’t usually be detected with
either voltage or resistance checks. However, VIVM
can be useful at point A, when individual coil fre-
quencies are known, for prepeaking IF coils. This is
done by setting marker generator to frequency of in-
dividual stage and adjusting respective coil for maxi-
mum indication on meter. It is usually necessary to re-
touch coils using scope for best overall sweep response,
but meter can be used for initial adjustments to pre-
peak coils if frequency is known.

Best Bet: Alignment equipment is necessary.
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Stop banging your head
against the “‘electronic iron curtain!”

There's an ‘‘electronic iron cur-
tain"' that stands between you
and new customers. What is it?
It’s the manufacturer who sells
to nationa! mail order electronic
catalogs.

Want proof? Just flip open any
one of these books, turn to the
antenna pages, and glance at the
prices.

Makes you feel like banging
your head against the wall in
sheer helplessness, doesn't it?

These well-advertised catalog
consumer prices (and those of
the catalog houses’ captive dis-
count chain stores) are approxi-
mately the same as what you, the
dealer, pay. And the advertised
prices on rotators and boosters

—picture and receiving tubes,
and other TV products —are
enough to make you turn blue
with frustration, too.

Because when your customer
compares these catalog prices
with your prices, you're lucky if
you even get a chance to make
the sale; much less the honest
profit to which you're entitled.

What does a guy like you do
then, to break down this “‘elec-
tronic iron curtain”’ that sepa-
rates you from customers?

One thing you don’t do is
throw in the sponge and say to
yourself, ““Go fight City Hall!"”

No, indeed! You fight back.
How?

Sell the products of those

Circle 11 on literature card

manufacturers who support you.
Get behind Channel Master—a
manufacturer who's behind you
all the way. As a matter of policy,
Channel Master does not sell to
any outlet that by-passes the
dealer and advertises to con-
sumers at dealer prices.

This way we protect your busi-
ness and letyou reap a full profit.
The highest in the industry, too.
A good living is the very least we
feel we owe the dealer who sells
our products.

So stop banging your head
against that wall. Are you with
us? Do something!

CHANNEL MAST{:'B

ELLENVILLE, N
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A choice selection of
techniques that make
locating these defects easier.

by Carl Babcoke

Magic is something we don’t re-
gard too highly, except as entertain-
ment. in this enlightened age. There
is, however, a simple formula that
works almost as if it were magic to
change those AGC “tough dogs” in-
to good old American folding
money. The only items neccessary are
a VTVM and a chart made from this
“magic” formula. Does that sound
impossible or too optimistic? Better
give it a good try before you decide.
The magic method tells you only
which srage is at fault—not necces-
sarily the exact part—but, finding
the stage is usually the hardest part,
anyway, with AGC faults. How
many times have yvou mentally
kicked yourself for wasting time
working in the wrong circuit? Those
of you who are impatient may want
to turn right to the chart; however
S0 you can make allowances for cir-
cuits that are slightly different, we
suggest you read the information
which follows.

Fig. 1 shows the partial block
diagram of a typical TV receiver.
The main function of the tuner, 1F’,
and AGC is to deliver an undis-
torted video signal of constant am-
plitude from the video detector. This
is amplified and used for sound,
sync, and picturc information. This
output signal may bc the most im-
portant one in the entire sct, but its
DC component seems to be sadly
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Fig. 1. Block diagram of typical AGC system from television set,

neglected during most AGC trouble-

shooting. If the detector voltage falls

too low, the AGC reduces bias on
the RF and IF stages in compensa-
tion. If the detector voltage rises, the

AGC acts to decrease it by increas-

ing RF and IF bias voltages. Sounds

very simple and foolproof. Why is
it, then, that we have such puzzlers
as these—?

I. A ncgative voltage at the IF
AGC pickoff point, even when
the AGC keyer tube is removed
from the socket?

2. Normal snow on a verv weak
signal, none on a strong signal,
but lots of it on a moderate sig-
nal.

3. An acceptable picture on a weak
signal with either RF or IF
AGC, but overload or snow on a
strong signal.

Two AGC Functions

Our understanding of the basic
AGC function also may be con-
fused, because the RF stage requires

a nonlinear AGC voltage. For the
highest signal-to-noise ratio (least
snow) on weak signals, the RF
AGC voltage should be very low;
but, for strong signals, it should be
higher than that applied to the IF
stages, in order to prevent overload
of the mixer. This means there must
be two separate AGC distribution
circuits; one for the RF’s and one
for the IF’s.

Now, let’s review AGC theory.
Fig. 2 is the AGC circuit of an
imaginary modern receiver. Briefly,
here is how it works: The output of
detector X2  has negative-going
video and a negative DC voltage
which is directly coupled to the
grid of the video amplifier. When
the grid of V1 goes more negative,
the plate becomes more positive. Its
signal is coupled, through an isola-
tion resistor, to the grid of AGC
keyer V2. The cathode of V2 is
clamped at the level of the low
B+ so that, when the grid becomes
more positive, the bias is reduced
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Fig. 2. The way AGC works can be seen by examining this schematic diagram
which shows a portion of the circuit of a hypothetical modern television recejver.



Fig. 3. Shot of cream-dessert com-
mercial shows normal-contrast picture.

and the tube conducts more heavily
during each horizontal-sync pulse.
Thus, the keyer tube acts as a grid-
controlled rectifier to produce a
negative voltage that increases with
an increase in the detector voltage.
The advantage here is that a —2-
volt signal at the detector results in
approximately a — 30-volt signal at
the keyer plate. The AGC voltage
which appears at the plate of V2 is
filtered and applied to both the RF
and the IF stages.

The nonlinear AGC voltage re-
quired for the RF’s is developed by
adding the negative AGC voltage
(through R2) to a fixed positive
power-supply voltage (through R1).
Thus, we would expect the RF AGC
to be positive on weak signals and
negative on strong ones. This would
be true without the clamping action
of X1. The diode clamps whenever
the voltage at point A goes positive;
therefore, the voltage stays either
zero or negative. (Some late-model
sets depend on diode action of the
RF-tube grid to keep this voltage
from swinging positive.) The RF
AGC voltage is zero until the nega-
tive voltage from the plate of V2
rises higher than the applied B+;
then, beyond that point, the AGC
voltage at point A rises more rapidly
than does the IF AGC voltage at
point B.

The full AGC voltage is excessive
for application to the IF’s so a

Fig. 4- Set in normal operation in
a strong overloaded-signal location,

simple voltage divider (R3 and R4)
reduces it to the proper amount. The
RF AGC and the IF AGC both re-
duce receiver gain until the detector
DC voltage is correct. Now we have
gone full circle from detector back
to detector. Not only must the AGC
keep the detector voltage constant,
but it must tailor the ratio of RF-to-
IF AGC voltages to prevent the
highly diverse problems of snow and
overload.

Troubleshooting AGC

The troubleshooting tips given in
Table 1 are derived from the basic
functions of the AGC systems and
from the following additional pre-
cepts:

1. Removal of the last IF tube
should give zero video-detector
voltage, and also should give
zero tuner and IF AGC (unless
the signal is strong enough to
cause grid rectification of the
first IF tube). So, we can say

Fig. 5. Set with an AGC problem in

a normal-signal location overloads.

that all three voltages low means
loss of gain.

2. Removal of the video tube
would cause excessive AGC
voltages and zero detector volt-
age—usually a blank raster as
well.

3. Too great a reduction of either
or both AGC voltages can cause
overload.

4. No AGC at all may cause a
blank raster by producing so
much detector voltage that the
video tube is biased to cutoff,
thus showing symptoms similar
to those of No. 2.

Twelve of the most-likely-to-oc-
cur problems were selected for
Table 1. There are columns for vis-
ual symptoms from face of the CRT,
both AGC voltages, and detector
voltage; the last column shows the
location of the defect and makes a
guess as to the bad part.

Fig. 6. With RF stage dead, tuner
AGC measures zero, snow is very bad.

The important thing about these
voltages is NOT their exact value,
but their relative value compared to
normal AGC-circuit voltages. It
may seem that the list merely sub-
stitutes one mass of confusion for
another, but, with only a little prac-
tice, you can use it to be certain of
your diagnosis. Symptom No. 3 is
a common one when an outdoor an-
tenna is used with high-gain sets of
today. Do not try to modify the cir-
cuit to eliminate the overload; use a
loss pad between the antenna and
the tuner instead. After you have
checked the chart, examine these
examples of actual case histories
solved through its use:

1. Color receiver with weak con-
trast and little sync. Detector
voltage very high and RF and
IF AGC voltages both low.
Trouble: Open video amplifier
plate-load resistor.

2. Old b-w receiver with blank
white raster and no sound. De-
tector voltage zero, RF and IF
AGC voltages very high. Trou-
ble: Open resistor causing AGC-
keyer cathode voltage to be
greatly reduced.

3. New b-w receiver with weak
gain on distance and overload
on strong local channel. RF, IF,
and detector voltages low. Had
a little snow off channel. Diag-
nosis: IF or mixer low in gain.
Trouble: Mixer-injection volt-

® Please turn to page 78

Fig. 7. With reversed AGC diode, the
sync is lost, set overloads heavily.
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The electronics
learns early that a magnetic field,
consisting of lines of force, sur-
rounds any current-carrying wire
(Fig. TA). He learns also that this
field, collectively called magnetic
flux, becomes stronger when this
wire is wound into a coil (Fig. 1B),
and that it becomes strongest when
an iron core is inserted into the coil
(Fig. 1C).

Later, he makes these further ob-
servations: (a) When direct current
flows through the coil, the field ex-
pands out from the coil when the
current starts, remains stationary
about the coil as long as the current
is constant, and collapses back into
the coil and disappéars when the
current stops; and (b) when alter-
nating current flows through the coil,
the field alternately expands and col-
lapses, reaching maximum and zero
levels in step with the AC cycle.

These apparently simple effects
of electromagnetism are basic phe-
nomena in electricity and electron-
ics. They lead directly to the proper-
ties of induction and inductance,
which underlie the action of the coil
(or inductor), one of the three basic
components of electronic circuits,

newcomer to

Properties of Coils

Induction is the ability of a cur-
rent-carrying coil to induce a voltage
in a nearby coil although there is no
physical connection between the
two. The only requirement is that
the coils be coupled; that is, they
must be physically located close
enough together that the field, sur-
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COILS

Facts you need to know about inductance

by Rufus P. Turner

rounding the current-carrying (pri-
mary) coil, passes through the turns
of the other (secondary) coil. When
the field from the primary coil ex-
pands, the voltage induced in the
secondary has one polarity; as the
field collapses, the voltage reverses
polarity.

There can be no induction unless
the current, and consequently the
magnetic flux, is changing. For this
reason, induction is commonly as-
sociated with alternating or pulsat-
ing current. (With smooth DC, in-
duction occurs only the instant cur-
rent is switched on or off and ceases
when current flow is steady.

The action just described is called
mutual induction because it exists
between two coils. Mutual induction
is the heart of transformer action. A
second variety, self-induction, is the
property of a single coil. Self-induc-
tion occurs in the following man-
ner: When current starts to flow
through one turn of a coil because
of an applied voltage, the expanding
field cuts through the adjacent turns;
the cumulative effect induces a volt-
age across the coil the same as in a
separate coil. However, the polarity
of this induced voltage is opposite to
that of the applied voltage—there-
fore they tend to oppose each other.
For this reason, the induced voltage
is called counter emf. (electromo-
tive force). Self-induction is the
heart of single coil operation.

For a given applied voltage, the
strength of the counter emf depends
upon physical dimensions and char-
acteristics of the coil. but especially

FIELD Fllil_l}

WIRE
LAY Straight wire

FIELD
|

(€0 Coil wound on core

Fig. 1.
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Strength of magnetic field varies with different types of coils.

upon the number of turns—the
more turns, the greater the counter
emf, providing other factors are
equal. The electrical property of a
coil, which takes into consideration
dimensions and wire characteristics,
is inductance L. (L is measured in
henrys, millihenrys, and microhen-
rys.) The inductance of a straight
wire is quite small; of a single-layer
coil, much higher; of a multilayer
coil, still higher; and of a multilayer
coil with iron core, highest of all.

Since the counter emf tends to op-
pose current flow, a short, specific
interval passes—after voltage is ap-
plied—before the current flowing
through a coil reaches its maximum
value. A more technical way of say-
ing this is: The voltage across the
coil leads the current by 90°; or,
current lags the voltage by 90°. Fig.
2 illustrates these phase (current-vs-
voltage) relationships for a perfect
coil. As the flux expands about the
coil, energy is stored in the mag-
netic field; as the flux collapses into
the coil, energy is returned to the
circuit in which the coil is con-
nected. Thus, no energy would be
expended in operating an ideal coil.
However, the wire in the coil has
some resistance, and resistance con-
sumes power. Therefore, a coil can’t
be perfect and the actual phase angle
is something less than 90°,

From the foregoing discussion, it
should be clear that because of self-
induction, a coil opposes the flow of
alternating current and introduces a
phase shift. Tt is this opposition,
called inductive reactance, (Xy),
which makes the coil invaluable in
electronics. Tnductive reactance is
expressed in ohms and varies direct-
ly with inductance (L) and fre-
quency (f). The higher the fre-
quency the higher the counter emf.
Numerically stated, X, = 2xf,; X,
is in ohms, f in cycles per second,
and L in henrys.

Types of Coils
The principal types of RF and IF
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Fig. 2. Voltage leads current by 90°.

coils in present use are shown in
Fig. 3. The simplest type (Fig. 3A)
consists of a few turns of stiff wire
wound into a spiral. Because of its
form, this type is called “airwound”
or “self-supporting.” For mechanical
rigidity, it is limited to few turns of
reasonably small diameter. Single-
layer airwound coils are commonly
found in the tuned circuits above
10 mc.

When the number of turns and
the ratio of coil diameter to wire
diameter are large, the coil must be
wound on a supporting core (or
form) of insulating material—usual-
ly a cylinder, rod, or bobbin. Figs.
3B, 3C, and 3D show these types.
In Fig. 3B, turns of insulated wire
are wound tightly side by side in a
single layer on a cylindrical form.
In Fig. 3C, the turns are evenly
spaced in a single layer on a cylin-
drical form. In order to obtain high
inductance, many turns are close.
wound in several layers on a spool
or bobbin as shown in Fig. 3D.
Similarly, in Fig. 3E many turns are
wound in layers but are crisscrossed
in each layer instead of being wound
side by side. The anchoring effect
of this crisscross (universal) wind-
ing holds the coil together, after
cementing, without bobbin flanges.
A dowel or small-diameter tube may
be used for basic support, as shown
in Fig. 3E. This type of coil is often
supplied without any such form,
having been slipped off the original
winding core after cementing.

These types (covering an induc-
tance range of .1 microhenry to 750
millihenrys) are found in RF and
IF stages as tuned-circuit inductors,
RF chokes, antenna coupling induc-
tors, loading coils, interference-fil-
tering inductors, and wavetrap in-
ductors. The inductance may be in-
creased by inserting iron or ferrite
core into the coil. This core is ar-
ranged so it will move in and out of
the coil, by means of screw action,
thus allowing the inductance to be
varied smoothly. A core of nonfer-
rous metal, such as copper or brass,

will reduce inductance. Coils used
at audio frequencies require high in-
ductance (1 to 5000 henrys). They
need many turns in a number of
layers, either on a soft iron core or
on one of the special magnetic al-
loys. Such coils are normally used
in power-supply filters, wave filters,
audio couplers, dividing networks,
audio phase shifters, audio chokes,
tone controls, or time-delay circuits.

Coil Quality Factors

Like other components, a coil can
be good, mediocre, or bad. Some
coils are good in one application
and yet unsatisfactory in another.
Storage Factor—The primary re-
quirement of a coil is that it pro-
vide reactance (a function of its in-
ductance at the operating fre-
quency). Although it is undesirable,
a coil does display a certain amount
of inherent resistance. A useful fig-
ure of merit (Q) therefore is the
ratio of this desired reactance (X))
to the undesired resistance (R):
O = X,/R. Since X, contains a fre-
quency term (X, = 2xf.), a coil
may have a high Q at one fre-
quency but not so high at another.
Therefore, coils for a given appli-
cation should be checked for stor-
age factor (Q) at their normal op-
erating frequency. Resistance here
means AC resistance (not reac-
tance) and not the simple DC re-
sistance (R4.) which can be meas-
ured with an ohmmeter; however, at
low audio frequencies, the AC re-
sistance may be equal to R,.. The
AC resistance is the total of all in-
phase resistance components and is
due to DC resistance of the wire,
skin effect, losses in the insulation

of the wire and in the supporting
core, and losses in a shield or chas-
sis. Since it is usually impossible to
measure this R value directly with
any simple instrument, Q is best de-
termined with a Q meter.

Coil Resistance—The DC resistance
of a coil, aside from the AC re-
sistance discussed above, must be
considered in many applications—
especially in audio design where
coils are large; audio coils contain
several hundred feet of wire and
are likely to have significant DC re-
sistance. This resistance should be
as low as possible, preferably less
than .01% of the reactance, and
may be measured approximately
(but closely enough for most prac-
tical purposes) with an ohmmeter.
A more accurate measurement can
be made with a DC resistance
bridge.

Distributed Capacitance—Adjacent
turns of a coil also act like the two
plates of a simple capacitor. Thus,
a phantom capacitor is present be-
tween turns of a simple coil and
between adjacent layers of a multi-
layer coil. Such capacitance effects
are termed distributed capacitance,
and must be as low as possible in
a good coil. Since it acts in parallel
with the inductance of the coil, it
creates a self-resonant frequency,
which in many applications will
make the coil useless. To minimize
distributed capacitance, the turns of
a single-layer coil arc separated
(Fig. 3C), and those of a multilayer
coil are crisscrossed (Fig. 3E) to
minimize their adjacency.

Skin Effect — At high frequencies
current tends to concentrate near

® Please turn to page 81
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Fig. 3. Depending on application, coils are wound in several configurations.
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In the March issue, our annual Test
Equipment Special Issue, the article
“Learning About Triggered - Sweep
Scopes” introduced you to a scope
more sophisticated than any you’ve
probably used before. That article,
this one, and several to come in fu-
ture issues are the beginning of a pro-
gram that will greatly advance your
ability as a service technician. Your
survival in business may depend on
how well your service techniques keep
up with the expanding electronics
technology.

Your need to learn advanced serv-
icing methods doesn’t stem from any
lack of home-entertainment equip-
ment. Indeed, there are more types
and more sets than ever. Rather—the
need arises because of rapid develop-
ments in every phase of electronics.
Not only are new devices being built
and sold to your customers, but the
old standby’'s—radio, TV, hi-fi—are
taking on a new appearance inside.

Modular construction has already
begun. Printed component units have
been around for years, and sealed, en-
capsulated blocks containing several
ordinary components are in regular
use. In sets of the future, groups of
components “grown” on a single sub-
strate layer will take the place of
present - day component packages.
Complex little passive networks of all
sorts will be combined into small, sim-
ple-looking modules with two, three,
or four terminals—or even more.

How do you service a set that’s full
of these little blocks of parts identi-
fied only by a number? Deciding
what’s in the module may be tough,
but diagnosing a fault in one is likely
to be even worse.

Such unorthodox testing require-
ments necessitate analytical procedures
quite different from the single-com-
ponent tests youre familiar with.
We’ve found that the one type of test-
ing which is -most suitable for analy-
zing multipart component modules
employs square-wave ringing tests.

To comprehend the advanced serv-
icing technique of square-wave test-
ing, you need first to know the struc-
ture of the square wave itself—its
characteristics and peculiarities—and
how it is affected by resistance, ca-
pacitance, and inductance. You'll need
also to understand the wideband trig-
gered scope that will be the instru-
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ment of analysis. Finally, you'll want
to learn the basic steps toward setting
up for quick square-wave analysis.

This article will describe the square
wave in detail. Along with some early
comments on triggered scopes, there’ll
be some later information on display-
ing the square wave to best advantage
on the scope. Study carefully this
article and the “Triggered - Sweep
Scopes” article in the March issue.
Both will form the basis for your un-
derstanding of several subsequent arti-
cles on this new system of component
and circuit testing,

A Word on Scopes

Don’t let the thought of a triggered-
sweep scope scare you. Once you
learn all it can do, you'll probably
want one for ordinary servicing. The
quality and stability of the display you
see on a wideband triggered scope
may spoil you for an ordinary service-
type scope.

Fig. 1 presents a comparison of tele-
vision horizontal and vertical sync
pulses displayed on: Fig. 1A—an or-
dinary service scope; Fig. 1B—a wide-
band, high quality service scope;
Fig. 1C—a “low”-cost triggered-sweep
scope; and Fig. 1D—a lab-type, wide-
band (DC to 30 mc) triggered-sweep
scope. It is easy to see the difference
in waveform fidelity; not portrayed in
the pictures is the increased stability
of the latter two displays.

(A) Ordinary service type

Fig. 1.

The cost of a triggered-sweep in-
strument may leave you a little awed.
A lab-type model for servicing use
can cost from $500 to $1600. Less ex-
pensive types can cost as little as $200
in kit form—actually not as much as
higher-priced service-type scopes.

For careful analysis of square
waves, in the manner we'll be dis-
cussing in subsequent articles, you’ll
want a triggered scope with band-
width capability from DC to 30 mc.

Fundamental Precepts

There'll be two forms of trou-
bleshooting you'll use with sets in-
corporating integrated microcircuits
(modules).

Localizing or isolating a fault to a
particular stage can be accomplished
by conventional signal-tracing or in-
jection procedures. Little will it matter
what’s in a module; you'll know what
its function is and treat it accordingly.
You'll expect an amplifier to increase
the signal amplitude or power from in-
put to output; an oscillator to produce
a waveform of certain shape and fre-
quency; a frequency divider to accept
signals of one frequency and produce
those of some submultiple; and so on.

Pinpointing trouble within a stage
module will be complex, if not impos-
sible; but it’s also unnecessary in most
cases. If any portion of the microcir-
cuit is faulty, the entire module will
have to be replaced anyway. Thus,
pinpointing techniques will be helpful
primarily in passive networks. It will
sometimes be necessary to analyze pas-
sive microcircuits and other systems
rather thoroughly just to discern
whether they’re working correctly or
not. The square-wave analysis tech-
niques you're going to learn will make
it easy for you to diagnose faulty com-
ponent modules in a minimum of
time.

(B) Wideband service type

Video waveforms taken with scopes of differing bandwidth styles.



As you'll presently see, square-wave
analysis isn't limited to the study of
passive networks. Anything but! Au-
dio, video, and other amplifying sys-
tems can be analyzed very quickly by
this method, no matter what the struc-
ture or composition of their stages.

Square Waves

In preparation for learning square-
wave analysis, you must develop a
working knowledge of the square-
wave signal itself. Shape is not
the only characteristic that stamps the
square wave as unique among wave-
forms.

A square wave is formed of a fun-
damental sine wave plus an infinite
number of its odd-order harmonics.
Fig. 2 shows the basic combination of
frequencies that form a square wave.
Notice that the third harmonic has
only one-third the amplitude of the
fundamental, that the fifth harmonic
bears only one-fifth the amplitude, and
so on through all the succeeding odd
harmonics. Beyond the ninth harmon-
ic, amplitude is comparatively smalil;
although necessary to the complete-
ness of the waveshape, harmonics be-
yond the ninth aren’t considered espe-
cially significant in tests. Thus, the
usefulness of a square wave for fre-
quency-response testing extends only
to about ten times the fundamental
frequency. Even-order harmonics (sec-
ond, fourth, sixth, etc). are canceled
in square-wave formation, netting zero
effect on the waveshape.

Because all the peaks and valleys
in a perfectly formed square wave are
filled, the effective energy in the wave
is equivalent to the peak value: this
merely verifies that the rms value of a
square wave is equal to its peak value
(a sine wave is only 70.7% effective—
its rms value is .707 times its peak
amplitude).

Before we examine other character-
istics, you should become familiar with
some of the terms associated with
square waves. The diagram in Fig. 3
will aid you in understanding the
significance of various parts of a
square wave.

(D) Wideband triggered type

No voltage can rise from zero to
its peak value instantaneously: the very
short time it takes for the square-wave
voltage to reach its peak value is called
rise time. The shorter the rise time.
the more perfect the square wave. and
the more vertical the leading edge
(rise). In practice, rise time of square
waves is stated as the time required
for the voltage to rise from 10% to
90% of the measured peak value.
Some square waves may rise in milli-
seconds (msec), good quality ones in
microseconds (usec). and high-quality
square waves may rise from 10% to
90% in mere nanoseconds (nsec).

The time required for the square-
wave voltage to decay—again meas-
ured between 90% and 10% — is
called the fall time. This is the seem-
ingly straight right-hand side (trailing
edge) of the waveform.

The flat top portion—called the
duration of the square-wave pulse—
is a measure of one-half the period of
the square wave, and is related direct-
ly to the fundamental frequency. The
period is measured from the start of
one rise to the start of the next. The
theoretical duration of the flat top is
expressed by the relationship T = 731
where T = time and f = frequency.
As we've pointed out, however, rise
and fall times consume a tiny portion
of the duration of each square wave,
so the actual flat top is slightly shorter
than the theoretical pulse duration or,
stated another way, slightly less than
one-half the total period. The rise time
is included in considering theoretical
duration of the active pulse; fall time
is counted as part of the “off” time.

No circuit is perfect, and those in
square-wave generators are no excep-
tion. As a consequence, there can be
certain slight abnormalities in the
square wave. Among these are pre-
shoot, overshoot, ringing, rounding,
and tilt—all shown (exaggerated) by
dashed lines in Fig. 3.

Preshoot is the result of circuit ca-
pacitance which receives a small

charge the instant the square wave
starts, seeming to reduce the “off”
level briefly before the rise begins. The

(C) Ordinary triggered type

The waveforms appear progressively better as the scope’s quality is improved.
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Fig. 2. Square-wave structure, elements.

significant characteristic of preshoot is
its amplitude.

Overshoot is the result of normal
and stray circuit inductances, which
tend to counteract any sudden change
__a sort of electronic inertia. Thus,
when the rise suddenly ceases, any
stray inductance in the circuit tries to
keep it rising, and a little pip shoots
out beyond the normal flat-top level.
As with preshoot, the important factor
of overshoot is amplitude.

If inductive effects in the circuit are
proportionately significant, the over-
shoot may not settle back onto the
flat-top portion quickly enough: if it
doesn’t, what results is termed ringing.
In the matter of significance, the dur-
ation of ringing and its natural fre-
quency are more important than its
amplitude; until the ringing is damped
out, the square wave doesn’t have a
flat top, and the unwanted, natural
ringing frequencies are being added to
the otherwise symmetrical odd-har-
monic combination that normally
forms the square waveform. The short-
er (faster) the damping time, the bet-
ter the square wave.

A slightly different form of flat-top
distortion is called anticipatory ring-
ing. Whereas ringing is an undamped
oscillation triggered by overshoot, an-
ticipatory ringing is the result of a
parasitic oscillation which occurs if
the flat top is sustained over a period
too long for the circuit parameters.
Overpeaking at a naturally resonant
frequency can cause a stage to gen-
erate this form of square-wave distor-
tion.

Rounding is an effect caused by too

® Please turn to page 79
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Servicing
Industrial
Electranics

by
Farest H. Beh

In the February issue, we dis-
cussed who needs radar service,
what radars need service, when they
must be serviced, where service must
be performed, and why there is a
need for competent technicians. You
were shown the test equipment and
inventory needed to offer this serv-
ice. In this part, we shall look over
typical radar systems and discuss
how they operate.

Most radar systems in marine use
today are basically alike. There are
variations in older sets, but we shall
expend our efforts toward learning
generally how radar systems oper-
ate and how to service them.

The System

The block diagram shown in Fig.
1 represents the layout of most mod-
ern marine radar systems. The se-
quence of events taking place in a
radar system begins in the timer os-
cillator, sometimes called the Pulse
Repetition  Frequency oscillator.
The output of the PRF oscillator is
amplified and shaped into a trigger-
ing pulse, then fed to the modula-
tor tube.

The modulator is our first en-
counter with a special-purpose type
tube. This tube must handle ex-
tremely large amounts of power that
begin suddenly, last for the dur-
ation of the transmitter pulse, and
just as abruptly end; therefore, a
thyratron is well-suited to the appli-
cation. Exactly what tube is used
varies, depending on the power of
the radar transmitter, but common
types are: 4C35, KU-99 (3C45),
and 4PR60.

The modulator thyratron is fired
by the brief trigger pulse, and its
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output is developed across a delay
line, or pulse line. The length of the
pulse is determined by the design of
the pulse line, which controls the
point at which the thyratron is
extinguished. The high-amplitude,
carefully timed pulse is applied to
the magnetron, exciting it into os-
cillation.

The magnetron is capable of
high-power oscillation at the micro-
wave frequencies used in marine
radars. It is especially able to start
and stop oscillations quickly with
timed pulses of the type furnished
by the modulator. Magnetrons used
in marine radar systems are: 2J42,
2J55, and 725A, all for the fre-
quency range around 9375 mc. In
some lake- and ocean-going radars,
the 2J70 magnetron is used; its fre-
quency is near 3070 mc. Radar sys-
tems operating at a frequency of
9375 mc are called 3-centimeter or
X-band radars; those at 3070 mc
are 10-centimeter or S-band radars.

The pulses of high-power high-

Radar Maintenance
is EASY

frequency RF are transferred from
the magnetron via a length of wave-
guide to the radar antenna. The an-
tenna in marine radar systems is
called a scanner, due to the fact
that it rotates continuously, scan-
ning the surface surrounding the
ship. The scanner consists essential-
ly of a horn for terminating the
waveguide; a section of a parabola
which is used as a highly directional
reflector, concentrating RF energy
from the horn into a narrow beam;
a motor for rotating the assembly;
and a synchro generator for trans-
mitting directional information to
the display unit, or indicator.
During the time (between pulses)
when the radar transmitter is not
operating, the duplexer permits en-
ergy to proceed to the receiver. Dur-
ing pulse time, however, the duplex-
er keeps the receiver input shorted
out, so high-power pulses of trans-
mitter RF will not harm the deli-
cate receiver-input crystals. Tubes
used as switches in duplexers are
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Fig. 1. Rather comprehensive radar system such as used on ships and large yachts.
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Fig. 2. Taking trigger from modulator.

the 1B24A in X-band equipment,
and the 721B (BL696) in S-band
sets. These tubes are called TR
(transmit-receive) tubes or switches.
Duplexers of X-band radars some-
times use a second tube for increas-
ing waveguide efficiency during the
time the pulse is off, while the re-
ceiver is operating. A 1B35 is used
for this purpose, and is called an
ATR (anti-TR) tube.

The energy which is picked up by
the highly directional antenna and
fed to the receiver is echo informa-
tion caused by reflection of the
pulsed RF energy from whatever
targets exist in the direction of the
beam. This minute energy is picked
up by the antenna, carried down the
waveguide and mixed in a signal-
crystal (usually a 1N23-type) mix-
er with a local oscillator (LO) sig-
nal. The local oscillator is a kly-
stron tuned to a frequency that dif-
fers from the magnetron frequency
by exactly the IF of the radar sys-
tem. The 2K25 (723A) is a typical
LO in X-band sets, and the RK6043
is common in S-band receivers.

Following the mixer, a system of
IF amplifiers amplifies the slight bits
of echo or target energy. The IF
amplifiers are usually fixed-tuned,
wideband amplifiers designed to
pass the full range (sometimes up
to 10 mc) of video (target) infor-
mation carried on the IF frequency.

Tubes used for IF amplifiers are
usually high-gain, low-noise types

similar to those used in television.
A cascode preamplifier is commonly
found; this may be a 6AKS5-6J6
combination or the popular 6BQ7
cascode stage. For IF amplification,
6AK5’s and 6CB6’s were custom-
ary, but modern high-gain types are
becoming common.

A 6ALS5 video detector is fol-
lowed by a wideband video am-
plifier section, sometimes using
6AU6-6AG7 combinations, some-
times 6AUS5’s. The most important
considerations in this section are
bandwidth and gain, and modern
tube types make circuitry simpler.

The amplified video still repre-
sents the echo or target information
reflected back into the radar from
some target. This video information
is applied to the grid of a cathode-
ray tube in a manner to cause the
beam to be intensified for the dura-
tion of the target information.

The CRT used in marine radar
systems is round, and is similar to
those used in television, except the
phosphor (P4 or P7) is different;
the persistence is much longer. Some
radar sets use scanner speeds as
slow as 11 rpm. This means any
video (target) information must re-
main on the screen at least 5%2 sec-
onds while the scanner makes an-
other revolution and the beam is
brightened again. In actual use, the
persistence is even longer than this,
causing a rather full “map” of the
surrounding area to be painted on
the face of the CRT.

But, before this picture can be
painted, the beam must be swept
across the face of the CRT; so far,

echo reception caused only an in-
crease in CRT beam current, which
of course brightens the phosphor
where the beam is striking.

The sweep that moves the beam
must start just after each pulse from
the transmitter, so a place to obtain
sweep-timing (trigger) voltage is at
the modulator. A small sample of
the modulator pulse is taken from
the modulator stage and sent to the
display unit for timing the sweep
circuits. Fig. 2 shows in simplified
form the two general methods of ob-
taining this trigger from the modu-
lator.

The sweep generator is a trig-
gered oscillator—usually a one-shot
multivibrator, often a blocking os-
cillator—activated by trigger from
the modulator. The output from the
oscillator is amplified, shaped, and
applied to a deflection coil which is
concentric with the neck of the
CRT, similar to the yoke mount-
ing in a TV set.

The CRT is designed so that,
when the focus and positioning de-
vices are properly adjusted, the
beam rests at the center of the CRT
face. The radar deflection coil is
made to sweep the beam in a straight
line from center to outside edge. All
that remains in order to paint the
video or target picture, is to get this
straight line rotating around the
tube center, like the spoke of a
wagon wheel around its hub.

Remember the synchro in the
scanner? It is a 3-phase synchro
transmitter that turns as the scan-
ner turns, and its output feeds a

® Please turn to page 76
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HIRST ALL-CHANNEL L

Need Even More Power? T
Stacking Planar-Grid Yagis S T
increases gain 41%forsharp

stacking bar in the box.

-
pictures even in deep fringe. S
Every antenna comes with 1 e

For perfect UHF
and VHF reception.

Couple a Planar-Grid Yagi
with the Winegard Colortron . . .
it's easy with Planar-Grid's built-
in coupler. Couples to any VHF
antenna.

J

Pull in more UHF stations!

Use the Winegard UHF-212 antenna
amplifier ... Only $44.95 list.
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HF ANTENNA BUILT

* MORE GAIN than Any Parabolic Antenna

* MORE GAIN than Any Log Periodic
Antenna

* MORE GAIN than Any
Ordinary 16 Element
Yagi Antenna

Want to Couple VHF,

UHF and FM?
Super-efficient

VHF-FM coupler is .
built right in... ee®
you work with just

1 down lead! ‘

[ ]
®osc000

Model No. U-990
Only $29.95 list '

GOLD VINYLIZED

PATENT PENDING

Model No. U-980 Model No. U-970 Model No. U-960
Only $19.95 list Only $11.95 list Only $7.95 list



FOR THE CRITICAL DEMANDS OF COLOR TV

Winegard

anar-Grid

FULL WAVE YAGIS

© Winegard Co.—1965

Model No_, L-950
Only $5.95 list

Unquestionably the Most
Powerful All Channel UHF Antennas Ever Made!

e First Antenna Ever Designed Using the
Full Wave Planar-Grid Principle

e First Antenna With Progressive Gain
Accumulation Across the Entire UHF
Band from 14 to 83

Planar-Grid UHF antennas have arrived
... a most significant advancement in
UHF antenna design. These new UHF
antennas have the power and critical
characteristics necessary for consistently
perfect color reception. And of course,
the TV antennas that are best for color
are best for black and white, too.

Here’s how the new Planar-Grid Yagis
eliminate the disadvantages of all exist-
ing UHF antennas! Examples:

THE 4-BAY BOW-TIE — and Collinear
antennas lack bandwidth. They require
at least two separate antennas tuned to
opposite ends of the band to give good
gain across the entire UHF band. In-
creasing the gain by stacking of a 4-Bay
Bow-Tie is equally impractical because
it further reduces bandwidth which is
already inadequate. With Winegard’s
new Planar-Grid Yagis, you get the high-
est gain UHF antenna on the market
PLUS complete bandwidth.

ORDINARY HALF-WAVE UHF YAGIS,
while having high gain, are frequency
sensitive and normally maintain top gain
over only six or so channels. Winegard
Planar-Grid Yagis are made a full wave
wide to double the capture area. They
give very high gain over all 70 channels.

PARABOLIC ANTENNAS, by increas-
ing size, can theoretically increase gain,
but a parabohc type comparable to the
U-990 Planar-Grid Yagi would require
an antenna of at least 10 ft. in dia. Para-
bolics are inefficient and impractical be-
cause of size, cost, high wind resistance.

CORNER REFLECTOR ANTENNAS are
medium gain antennas and, unlike most
basic antenna designs, an increase in
size does not appreciably increase the
gain. The gain of the Planar-Grid Yagis
is directly proportional to size.

Circle 12 on literature card
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LOG PERIODIC AND "'V'' TYPE
ANTENNAS, regardless of large size and
total number of connected elements,
have no more than two or three of their
elements working on any one channel.
This puts a low ceiling on the available
gain for these types of antennas although
they do have adequate bandwidth. An-
other disadvantage is the multiple lobe
patterns, especially those antennas em-
ploying ““V’d’’ elements working on the
third and fifth harmonic mode. This
type antenna is unable to reject inter-
fering signals from the side because of
these side lobes and can easily degrade
picture quality —especially in color.

PLANAR-GRID YAGIS, in comparison,
have the sharp uni-directional charac-
teristics to insure clean, sharp pictures
and perfect color. On the Planar-Grid
Yagi, all parts of the antenna work to-
gether on every channel (Progressive
Gain Accumulation Principle) giving it
the highest gain and greatest bandwidth
of any UHF antenna for a given size.

Highest Gain, Complete Bandwidth,
Precision 300 ohm Impedance Match
across the entire UHF band and Pin-
point Directivity —are characteristic of
the brand new Planar-Grid Yagis from
Winegard . . . these are really color-
quality UHF antennas.

WINEGARD CONSTRUCTION, TOO. ..
Features include Winegard’s exclusive
wrap-around mast clamp, complete fac-
tory preassembly and our new Gold
Vinylized finish to protect against
weather wear.

Enter the era of UHF now with the color-
quality UHF antennas—Winegard
Planar-Grid Yugis! Ask your distributor
or write for spec sheets today.

Winegard Co.

ANTENNA SYSTEMS

3009E Kirkwood « Burlington, lowa
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‘ Feather your
nest this spring

With valuable premiums from General Electric Receiving Tubes

Get ready for spring fun and projects from March 1 through
May 14, with top quality merchandise available only with tube
purchases from your General Electric Tube Distributor.

You can choose from a wide selection of gifts for yourself,
your wife, your home or your shop during these two and
one-haif months. Remember, there's no limit on the number
of premiums you may earn.

Your G-E Distributor® is the man to contact for details. He
will be able to show you how easy it is to ‘‘Feather Your Nest
This Spring,’”” and stock up on G-E Tubes at the same time.

DISTRIBUTOR SALES, OWENSBORO, KENTUCKY

*Premiums available at the option of your G-E Distributor.

SEAMLESS
HOSIERY

VISE-GRIP® PLIERS



24"
COOKING ' ° 19” PATIO TABLE
CENTER

' GARCIA SPINNING ROD
AND REEL

MELAMINE
DINNERWARE

SANFORIZED
SHIRT

SKOTCH
KOOLER ®

R]:1:44
GLASSES
AND CARRIER

LAWN SPRINKLER

GENERAL &3 ELECTRIC
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A servicing journey thru elec-
tronic accessories that boost
gain.

Repairing Amplified Antennas

by Lon Cantor

Antenna preamplifiers first came
into popular use three or four years
ago. Since then, they have proven
a boon to the fringe-area viewer and
promise to become an additional
source of income to the service tech-
nician who has not previously in-
cluded them in his servicing activi-
ties.

Because most antenna preampli-
fiers use transistors, they are quite
reliable; for this reason, and because
they are relatively inexpensive, few
technicians attempt to repair them.
Yet, preamplifiers—or boosters as
they are commonly called—-do cost
more than most transistor radios.
Further, they are considerably less
complex and far easier to repair.
Whereas a radio consists of at least
five different stages, a booster has
only one or more RF-amplifier
stages, with passive circuits for
matching impedances and filtering.

Simplest of the boosters are the
single-stage indoor preamps, which
have power supply and amplifier in
a single unit. The indoor preampli-
fier provides little improvement in
signal-to-noise ratio. It is used either
to distribute a signal among several
TV sets or to improve pictures on
an older set that has poor sensitiv-
ity or poor gain.

Fig. 1, the block diagram of one
of the most complex preamplifiers
on the market, proves they aren’t
really complicated at all. The pre-

amplifier shown consists of two
units: a  two - transistor  mast-
mounted preamplifier; and, a three-
transistor combination power supply
and post amplifier.

While their appearances may dif-
fer considerably, all transistor boost-
ers are essentially alike when it
comes to servicing. Perhaps the big-
gest difference is in physical layout.
Some units have components so
crowded together that troubleshoot-
ing and repair are difficult—the unit
shown in Fig. 2 is by no means the
worst example of crowding you’ll
encounter. Fig. 3 shows a compar-
able unit, constructed on a printed
board for easy accessibility.

Because antenna preamps work
at very-high RF frequencies, lead
length and parts placement are criti-
cal. Change the length of a resistor
lead, and you’ve added inductance;
route it too close to the chassis, and
you've added capacitance. At these

INPUT
MATCHING
AND FILTER
'I;’F:gl&r NETWORK

W BAND
AM:LIFIER

LOW BAND
AMPLIFIER

QUTPUT
MIXER |

QUTPUT
T0 TV

ANT OUTPUT

MIXER

HIGH BAND
AMPLIFIER

(CH 7-13) RECTIFIER

+12v
MAST MOUNTED PREAMPLIFIER

INPUT SET
FILTER

NETWORK HIGH BAND | {HIGH BAND
AMPLIFIER AMPLIFIER

SUPPLY

-12v

POWER

POST AMPLIFIER AND POWER SUPPLY H

Fig. 1. Block diagram of a typical antenna preamp and associated power supply.
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frequencies, it’s very easy to cause
oscillation or to alter frequency re-
sponse simply by moving a lead.

Antenna Amplifier Circuits

Let’s dig into a typical antenna
preamplifier and discuss servicing
techniques that will apply to any on

Fig. 2. Some units are crowded inside.

the market. (Fig. 4 is the schematic
of a popular two-transistor amplifier
unit.) Since strong input signals will
often cause cross modulation (Fig.
5), especially if a single transistor
is used for all channels, single-tran-
sistor units generally are used only
in fringe areas — those with no
strong local channel. Two-transistor
boosters supply little-or-no-more
gain than single-transistor units, but
can handle much stronger input sig-
nals without overloading. So, in pre-
amps similar to that shown in Fig.
4, transistor X2 amplifies the low
VHF band (channels 2 through 6),
while X1 handles the high VHF
band (channels 7 through 13).
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professional
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B & K MODEL 700 DYNA-QU]K >l<Makes test under

actual set-operating

DYNAMIC MUTUAL CONDUCTANCE TUBE TESTER conditions

with obsolescence protection

Everyday use by thousands of professional servicemen has proved its TESTS All TV and Radio Tubes,
speed . . . its accuracy . . . its efficiency. Old and New

You can quickly check all the tubes in the set, detect hard-to-locate

weak tubes that need replacement...and sell more tubes. Provides TESTS Nuvistors and Novars
multiple-socket section to quick-check most of the TV and radio tube
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Our CB story this month
is short and sweet:

the
heauty of
this baby
1S Its

" 18" length!

iz
,  VH30
“"Mighty Mite”

18" Mobile CB antenna

e Capacity-matched to car body
for excelient VSWR

o Fine-tuning adjustment

o Professional-type, 2%2" stain-
less stee! shock spring

M-130

“Mighty Mite"
38" snap-in mount—

no soldering

M-131
“"Maggie Mite’”

Gutter clip mount—
hang it anywhere

the éy

antenna =
specialists co.

12435 Euclid Ave., Cleveland, Ohio 44106
A division of A/S Industries, Inc.
Export Div.:

64-14 Woodside Ave.,
Woodside 77, N.Y.
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“'stripes of quality"” ®

L ALL RESISTOR VALUES IN OHMS

2 ALL UNMARKED CAPACITORS ARE 1000p!

3. ALL YOLTAGES ARE MEASURED TO CHASSIS
GROUND UNLESS MARKED ¢

L' DC VOLTAGES MEASURED WiTH ), OOK/w METER

3. VOLTAGES MARKED ® MEASURED TO POS!TIVE END OF CL7

Fig. 4. Schematic of two-transistor antenna preamp found in rather common sets.

Except in rare instances, symp-
toms in a defective antenna pream-
plifier are limited to the following:
(1) snowy pictures on all channels,
(2) snowy pictures on certain chan-
nels, (3) poor contrast on all or
some channels, (4) poor color re-
sponse, (5) cross modulation (Fig.
5), and (6) top or bottom half of
picture goes blank.

Preliminary Checks

Be sure trouble is actually caused
by the booster. Obviously, it’s a
waste of time to troubleshoot a unit
that is operating normally. First,
check the lead-in wire—old twin-
lead can cause all kinds of trouble.
A quick continuity check across the
two wires with your ohmmeter will
reveal any breaks in the line; the
reading in & unit such as that shown
in Fig. 4 would be approximately
1500 ohms. Remember, however,
that frayed twinlead can cause con-
siderable signal loss, espccially in
wet weather. Also, if the twinlead
lies too close to metal or is encir-

cled by metal standoffs, it can de-
velop standing waves, which results
in ghosts (often very faint). In col-
or sets, the effects of standing waves
are often more obvious—yellows
may get greenish, and reds turn
toward orange. If you have any
reason to suspect the twinlead, it’s
a good idea to replace it.

Don’t overlook the fact that the
antenna or the TV tuner can also
cause picture defects that may sug-

Fig. 5. Overload with single transistor.
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PRECISION TUNER SERVICE
P. O. BOX 272
BLOOMINGTON, IND.

6 MONTH WARRANTEE

All Types T.V. Tuners Cleaned, Repaired and Aligned to Factory Specuﬁcatwns. Same day in shop
service on most Tuners. Price Includes Minor Parts, Major Parts at Cost Price. We use Original
Parts if possible. State Make Model and Enciose all Parts and Tubes. Pack Well and (nsure.

ALSO HAVE LARGE STOCK OF EXCHANGE TUNERS, WRITE FOR TYPES AND PRICES.

1210 S. WALNUT ST.
EDISON 99653
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Fig. 6. Schematic of the power supply for the preamplifier shown in Fig. 4.

gest trouble in the booster. A visual
inspection will usually indicate the
condition of the antenna. Make sure
all elements are solidly in place and
all contacts — including twinlead
connections — are secure.

The best way to determine wheth-
er trouble lies in the TV set or the
preamplifier is to substitute another
set, temporarily. If this is not pos-
sible, connect the antenna directly to
the set, bypassing the preamplifier
and note any change. If, for exam-
ple you have “windshield wiper ef-
fect” with the booster and none
without it, the booster is obviously
at fault. In this case, you must trap
out the local signal that causes the
overload or use a booster designed
to handle stronger input signals.

Let’s suppose, however, that the
complaint is of weak or snowy pic-
tures. If bypassing the booster
caused little difference, or if there
is an improvement in picture qual-
ity, the booster is indicated as a
source of trouble.

In the Preamp

Suppose we’re sure the trouble is
caused by the booster. How do we
track it down? The power supply
is a good place to start. Mast-
mounted units use remote power
supplies (Fig. 6). Power is sent up
to the preamplifier on the same
twinlead that carries the signal
down.

On the bench, remove both the
power supply and the preamplifier
from their cases. Then, connect a
short piece of twinlead between the
two units, to supply power to the
preamp. Now, measure the voltage
at the power -supply terminals
marked “ANT.” This should be
about 18.5 volts AC. Actually, this
voltage reading may vary a bit, de-
pending on the type of meter you
use and the polarity of the probes.

If you don’t measure any voltage
output, check the line cord and the
transformer. There’s very little else
to go wrong with a remote power
supply of this type.

The 18.5 volts AC is fed into the
preamplifier (Fig. 4, again) through
the terminals marked “output.” It is
then rectified by X3 and filtered. As
in any rectifier circuit, filters can
cause trouble. If the trouble symp-
tom is a blank half-screen—top or
bottom—the filter capacitor is prob-
ably the culprit, for hum is modu-

® Please turn to puge 72

people?

you get them FREE with either
of these BRITENER PACKS

When the sun is bright, you’re un-
comfortable—so Perma-Power gives
you sun-glasses. When the TV pic-
ture is faded or dull, your customer
is ur.comfortable—so Perma-Power

gives you Vu-Brite and Tu-Brite.
For brighter TV pictures and
brighter customer smiles, rely on
the Brite line. Install easy to use
Perma-Power Briteners.

Air Force type wrap around sun-
glasses, stylish for men and
women, $2.95 value—FREE with
10 Vu-3rites, Series or Parallel,
at the special $9.95 price.

~

G ‘l)t)b[aulf

Same high quality sun-glasses
FREE with 4 Tu-Brites. If the base
is right, the boost is right!

Only $8.95.

_

See your distributor now for both these specials.

PERMA-POWER COMPAN

5740 North Tripp Avenue, Chicago, |ll. 60646
Phone (area 312) 539-7171
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A major breakthrough in

FINCO 2, .
UHHF . VHF « F\V _ - "
CCOLOR g’.L h.

M
For the

best reception
in the world

UVF Color Ve-Log Antennas...
Engineered for the Future!

Finco's new All-Band Color Ve-Log Antenna does the work e Revolutionary new UHF Section

of three—gives startlingly clear black and white pictures  ® Heavy Aluminum reinforced insulator insert cup
and beautiful color on both UHF and VHF television aB';‘ikf‘lf;VgradC”k‘eYt < carelienm

channels. Its superlative design also assures the finest in e Finco's exclusive triple thick sleeved elements
stereophonic and monophonic FM sound reproduction. o Locktite no-tilt saddle bracket

Comparison tests have proved the superiority of the All- o Finco's exclusive double contact to drive line
Band UVF Series—superiority backed by Finco’s guarantee e Continuous one-piece drive line and exclusive

of supremacy and unquestioned warranty. air insulated polystyrene cross-over spacer

Write for beautiful color brochure Number 20-322 and Coupler-Splitter Specification sheet Number 17-2308G
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Antenna design!

Finco Model For maximum performance uée—these
UVF-249 : FINCO VHF - UHF — FM Coupler- Splitters
For Near Fringe and o ] Model 3014
Deep Fringe Areas 3 UHF-VHF Coupler-Splitter .

o 15 UHF Elements Model 3017

Channels 14 thru 83 i UHF-VHF 2 Set Coupler-Splitter
! Model 3018
o 9 VHF Elements i UHF-VHF-FM Coupler-Splitter—Low Loss
Channels 2 thru 13 b Model 3019

o FM Monaural and ; UHF-VHF-FM Coupler-Splitter—Strong FM Signal 5.50
Stereophonic { °
List $59.95 N Featuring Finco's Exclusive Gold Corodizing

) ‘ 7
Finco Model UVF-10 Finco Model UVF 16 ' Finco Model UVF 18

For Metropolitan Areas For Local and Suburban Areas For Suburban and Near Fringe Areas
List $18.50 List $30.50 List $42.50

Prices and specifications subject to change without notice

The FINNEY Campany ¢ 34 Interstate Street ° Bedford, Ohio
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by Allen B. Smith

Sweep Waveforms and
Marker Pips

Back in the good old days of yore
when radio was king, things were cer-
tainly easier for the service technician.

But things just don’t stand still, and the
“good old days” weren’t really so hot
by today’s standards. Equipment per-
formance improves, circuits become more
complex, and new entertainment devices
(TV and FM) increase the numbers of
our potentially happy customers. The
problem is that some technicians prefer
to keep on thumping and rattling rather
than progress with the industry. One in-
strument which illustrates the point per-
haps as well as any other is the sweep
generator/marker adder used for align-
ment of the RF and IF sections, and
filters and other tuned circuits, in TV
and FM receivers.

Fig. 1. Sweep generator has 4.5-mc
xtal markers and variable markers.

Typical of these units is the EICO
Model 369 TV-FM Sweep and Marker
Generator shown in Fig. 1. The Model
369 provides an RF-output signal vari-
able from 3 mc to 220 mc (center fre-
quency) with a sweep width which is
variable as much as 20 mc at the higher
end of its coverage. A sweep width of at
least 10 mc is available at the fre-
quencies required for all TV-channel and

SIGNAL OUTPUT 70 SWEER
OSCILLATOR G 1D

1'|_S

o O
T .‘JJ-LLT ;
ONE OF FIVE 1 L

VAR|ABLE- |
PERMEABILITY -
CORES
|

b,
LAMINATED-~— === —
IRON CORE | _ X
—— =}
Fig. 2. Controllable inductor gen-

erates a variable-frequency signal.
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IF-stage alignment. Additionally, marker
pips are available from two sources: a
variable-frequency generator covering 2
mc to 225 mc, and a fixed-frequency,
crystal-controlled auxiliary marker gen-
erator at 4.5 mc to speed alignment of
intercarrier sound IF’s and discriminator
adjustments.

The sweep oscillator is of a controll-
able-inductor type, using a specially con-
structed multiple-winding transformer.
The transformer has cores of both lamin-
ated iron and pressed powdered iron. Fig.
2 shows a simplified representation of
the special transformer. The 60-cps con-
trol winding Lc (only one half is shown;
each leg of the laminated “U” core holds
one-half of the total winding) receives
current from the SWEEP WIDTH control
which is fed via a double-pi filter from
the line source. The induced current con-
trols the magnetic flux density of the
“U” core, thus reducing and increasing
(at a 60 cps rate) the permeability of the
powdered-iron core of signal coil Ls
which is bonded to the legs of the “U”
core across its open end. When the

EICO Model 369 Specifications
RF Sweep-Frequency Ranges:

Band A 75 to 220 mc
Band B 36 to 95 mc
Band C 16 to 42 mc
Band D 6to l6mc
Band E 3to 7.5 mc
RF Output Level:
Band A Ivolt +1db
Band B .2 volt =14 db
Band C 3 volt =142 db
Band D 3 volt £ db
Band E 3 volt +142db

RF Output Impedance:
50 ohms nominal
Sweep Width:
Variable as much as 20 mc, de-
pending on range.
Marker-Frequency Ranges (variable):

Band A 2to 6mc
Band B 6to 20 mc
Band C 20to 75 mc
Band D 60 to 225 mc

Fixed Marker Frequency:
4.5 mc—crystal included with gen-
erator. Other crystals may be used
for other frequencies.

Marker Injection:
Markers are added to sweep signal
which has been demodulated by
receiver under test and returned to
the Model 369 via separate cable.

Size (HWD):
8" x 121" x 77

Weight:
16 Ibs

Power Requirement:
105 to 125 volts AC, 60 cps, 50
watts.

Price:
$89.95 kit, $139.95 wired.

Fig. 3. Static values of L. and C,
determine the sweep center frequency.

core’s permeability drops, so does the ef-
fective inductance of the signal coil (Ls)
wound around it. Since the total induc-
tance of the signal coil determines the
center frequency of the sweep signal in
conjunction with Cg (see Fig. 3), the fre-
quency of the sweep-oscillator tube (V2B)
varies at the control-signal rate (60 cps).
Magnitude of the frequency excursion
depends upon the inductance change of
Ls, which in turn is controlled by the
amplitude of the control signal. The par-
tial schematic shown is a simplified cir-
cuit used for clarity in illustrating the
operation of the frequency-determining
function of the oscillator section. Oscil-
lator operation is actually controlled in
part by the AGC and blanking circuits to
avoid appearance of a retrace during the
negative excursion of the 60-cps sine
sweep. Overall operation of the Model
369 can be determined from the block
diagram shown in Fig. 4.

In use, this instrument proved to be
stable and accurate and demonstrated
several useful control functions. Front-
panel controls are provided for adjusting
all signal characteristics for a quick and
simple analysis of the sweep waveform.
The use of the post-injection marker
system assures a stable marker presenta-
tion, and the AGC circuits provide a sat-
isfactorily constant output level across
the entire frequency range of the instru-
ment. Action of the attenuator in the
Model 369 in our lab was faulty, with
little change in level noticed when switch-
ing from X100 to X10 and from X10
to X1. A call to the factorv assured us.
that normal operation shows a well-con-
trolled step-down progression. A definite
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Fig. 4. Markers are added to the demod-
vlated sweep waveform from receiver.
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@
replace old-fashioned
"hand wiring...RGA Solid

and wiring..RCA Soli

Copper Gircuits are the
circuits of the space age

RCA Solid Copper Circuits are made by meth-
ods as modern as tomorrow. They give greater
dependability . . . better TV performance. It’s
typical of the advanced design you'll find
throughout every RCA Victor home instrument.
It all adds up to sets that are easier to service
so that owners are more satisfied with results.

The Most Trusted Name
in Electronics

Tmk(s)®

More TV servicemen own RCA Victor Color TV than all other leading makes combined AT

“HIS MASTER'S VOICE"
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plus factor is the inclusion of the crystal-
controlled marker circuit which speeds
sound IF and discriminator alignments
and adjustments.

Total Tube Analysis

As suggested in the article on tube and
CRT checkers in PF REPORTER March
1965, technicians are increasingly de-
pendent on accurate and rapid evalu
ation of tubes and other active-signal de-
vices. Last month in “Notes on Test
Equipment” we covered an analyzer
which, though expensive, leaves very few
questions unanswered where semiconduc-
tor devices are concerned. This month
we have evaluated a similarly versatile
tube tester/analyzer, the Hickok Model
580 shown in Fig. §.

As in the case of the transistor analy-
zer, the Model 580 is expensive. Actual
test-equipment cost, however, often be-
comes a less important factor than how
well the instrument performs its evalu-
ation, and how quickly.

One of the most difficult problems in
evaluating a complex instrument is to
become familiar enough with it to know
what it can and cannot do. Surprisingly
enough, the operation manual doesn’t
always prove adequate. The instructions
and circuit descriptions in the manual
for the Model 580, however, are excel-
lent. A couple of hours spent with it
should give anyone an understanding, not
only of the instrument’s operational ca-
pabilities. but also of its circuif functions.

Operation of the Model 580 follows
one of two methods, either of which will
insure a complete evaluation of the tube
being tested. The more familiar method,
using the roll-chart information supplied,
will undoubtedly be used more often.
For tubes not listed on the roll chart,
however, the tube-data handbook meth-
od. using information found in standard
tube manuals, may be used.

Roll-chart operation is straightforward
and requires only a brief review of the
procedure described in the manual. Con-
trol knobs, corresponding to the index
references on the bezel of the roll chart,
are set to the figure indicated on the
chart. A NoTes heading gives information
for plate- or grip-cap connections. Be-
fore evaluating any dynamic tube con-
dition, two preliminary tests are made:
the line voltage is adjusted using the LINE
TEST pushbutton switch and LINE ADpJuUST
control; and, the filament is checked for
continuity with the FILAMENT vOLTS

Fig. 5. This tester checks tubes using
roll-chart  or tube - handbook data.
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switch in its OFF position. All other con-
trols are then set as indicated on the roll
chart, and the series of dynamic tests is
completed. Tests for leakage, Gm, gas. re-

Hickok Model 580
Specifications
Tube-Socket Complement:

9-pin novar, 12-pin compactron,
9- and 10-pin miniature, 7-pin min-
iature, 8-pin loctal, 5- and 7-pin
nuvistor, 8-pin octal, 8-pin round
subminiature, 7-pin in-line and sub-
miniature, 5- and 7-pin acorn, 7-
pin combination, 4-, 5-, and 6-pin
combination.

Tests Performed

Interelement leakage, shorts, gas,
mutual conductance (Gm), life
test, DIODE CHECKS | (signal types),
DIODE CHECKS 2 (power-rectifier
types), and VR (voltage-regulator)
tubes.

Mutual-Conductance (Gm) Ranges:
0-3000, 0-10.000, 0-30.000, and O-
60,000 micromhos—plus two diode
ranges and one voltage-regulator
range.

Test Voltages:

Filament—0-117 volts AC in 19
steps; Signal (60 cps)—.28 volt
rms; Plate—6.3-300 volts DC in
12 steps; Screen—same as for plate,
available separately; Fixed Bias—
0-50 volts DC. continuously vari-
able in two ranges; Self Bias—by
means of jack-mounted resistor.

Interelectrode Leakage Test:
Direct-reading on meter—sensitivity
to 50 megohms.

Grid-Current (Gas) Test:

Reads grid current as low as .0S
“a.
Size (HWD):
77 x 19”7 x 15"
Weight:
30 Ibs

Power Requirement:

105-125 volts AC, 50-60 cps, 60
watts.

Price:
$585.

serve life, rectifier efficiency, and others
for special tube types are described in de-
tail in the operating instructions.

Using the second testing method, data
is taken from tube manufacturers’ speci-
fication sheets or data handbooks and
correlated into control-switch positions,

Fig. 6. Under-chassis view shows
rugged construction and transformers.

using the instruction manual for refer-
ence. Charts which give the exact volt-
ages available at each switch position are
used to determine individual control set-
tings. Several examples, using familiar

ZERO
ADJUST

CATHODE
SUPPLY

Fig. 7. Transistor is utilized as a
variable resistor to indicate gas.

tube types, illustrate this method in de-
tail. Understandably, this method is more
complicated and takes more time, but it
provides an excellent means for testing
new and unusual tubes (don’t forget ob-
solete types which have been removed
from roll charts, too). Using one meth-
od or the other, very few tube types will
present a problem.

Power rectifiers, using the tube-data
method, require a rather involved pro-
cedure, but, once again, the indispensable
manual comes to the rescue with an emis-
sion nomograph, complete with instruc-
tions for use. This chart makes possible
an evaluation only slightly less accurate
than that obtained using roll-chart in-
formation.

Construction of the Model 580 is very
sturdy, with heavy-duty components pro-
viding a good reserve capability. Fig. 6
shows the underchassis arrangement, with
the three power transformers dominat-
ing. One transformer provides only fila-
ment voltages. and separate units are
used for the plate supply and for the
combination screen, bias, and grid-signal
supplies.

Circuitry is basically straightforward.
The gas-test circuit is interesting, how-
ever, and uses a full-wave bridge (Fig. 7)
to establish a reference point which is set
using the GAS ZERo ADJ control. A transis-
tor in one leg of the bridge is used as a
variable resistance to unbalance the
bridge when the tube under test draws
grid current.

A very handy dual-tube test circuit is
shown in Fig. 8. The use of the pUAL
TEST switch eliminates the necessity for
changing several control-switch positions
when checking dual-section tubes,

In our lab, the Model 580 was used to
check a variety of tubes, using both test
methods; some were known-to-be-good
types and some known-to-be-bad types.
In all cases. the Model 580 confirmed the
known evaluation. The Model 580 ap-
pears to be a competent though expens-
ive, answer to the problem of evaluating
thoroughly the wide variety of tubes used

BE & DUAL TEST
n SWITCH

UNDER

makes
simple.

circuit
tubes

Fig. 8. Dual- Test
testing dual - section




IT'S TIME FOR A GOOD DEAL

and Centralab has one for you!

e Check parking time o Time that repair job

MINUTE-MENDER « Cook a “tough dog” for 30 minutes
- o Be back on time e Limit that long distance call

o Calculate travel time @ Take 5 and time it

o Pre-heat filaments for ten o Form new ’'lytics in five
or...take it home to your wife to
e Time an egg ¢ Cook a pizza o Bake a cake

e Remind her to call you e Make her happy

An alarm clock in your pocket
with a precision Swiss movement
and hundreds of practical uses:

when you buy

this special ceramic disc HI-KAPS®
CDM-100 merchandiser kit

100 assorted Centralab Ceramic Disc HI-KaPs
in a clear plastic six-compartment storage box—in the
nine values you most frequently need for radio-tv

ki)

servicing . .. a $21.30 value. | === Contents
100 MMF =10% 1KV DD-101 10 pcs
. 220 MMF =10% 1KV DD-221 5 pcs
T $ 3 9 5 470 MMF =10% 1KV  DD-471 10 pcs
imer . 001 MFD =10% 1KV DD-102 20 pcs
002 MFD =10% 1KV DD-202 10 pcs
. 1005 MFD GMV 1KV DD-502 10 pcs
K|t 21 3 O 010 MFD GMV 1KV DD-103 20 pcs
J ‘020 MFD +80—20% 600V DD-203 10 pcs

050 MFD +80—20% 600V ,DD-503 5 pcs
TOTAL 100 HI-KAPS

TOtal $2 5 . 2 5 save $8.30 and make more profit

on repair jcbs. Now’s the time to ask

your Centralab distributor for the

Your COSt $ 16 . 9 5 Centralab Minute-Mender-Merchandiser.

DIVISION OF GLOBE-UNION INC.

P. 0. Box 591 « Milwaukee, Wisconsin 53201
D-6503 In Canada: Centralab Canada Ltd., P. O. Box 400, Ajax, Ontarid
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