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WITH JERROLD, YOU DON'T

Assure yourself a profitable motel, small-hotel, and
apartment-house antenna-system business —rely
on Jerrold’s 16-year, 50,000-mile cable experience

There are many good reasons why serv-
icemen and architects throughout the
nation insist on Jerrold master-antenna
systems equipment. One of the most im-
portant is reliability . . . for Jerrold is the
one truly reliable name in TV/FM cable
systems—proven over fifteen years and
in over 50,000 miles of installed systems.

When you go after the growing systems
business in motels, small hotels, and
small apartment houses, the profits lie in
staying with the equipment you don’t
have to nurse after it’s in. That’s Jerrold.
Everything works right off the bat—from
theyspecial 75-ohm antenna to the indus- New Model 2300-A, hi-output broad-
try’s finest room outlet. See your Jerrold band amplifier— workhorse of the small-
distributor today, or write Distributor systems field. Rugged, heavy-duty
Sales Division, Jerrold Electronics, Phila- construction; excellent overload capa-
delphia, Pa. 19132. bility; dual manual gain control

0L r

ELECTRONICS

THE NATION'S FOREMOST New Ultra-Tap—the beautiful universal
MANUFACTURER AND plug-in wall outlet that accommodates
SUPPLIER OF TELEVISION 75- or 300-ohm connectors for TV or
DISTRIBUTION SYSTEMS FM or both. Flush or surface-mounting,

in a wide choice of decorator colors.
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Andrea
Model VTT319

The above photo is of a 19” portable
from Andrea Corp. It shouldn’t be nec-
essary to recheck your tube caddy when
you're called to service this one, since
simpticity and sound design seem to have
been the manufacturer’s goal, rather than
the introduction of new circuits and
tubes.

The horizontally mounted chassis is
not drastically different in either physical
or electrical design from other models
of recent years. The chassis is completely
hand-wired and is laid out in such a
manner that circuit tracing is compara-
tively easy. The tubes are common types.
First and second video-IF amplifiers are
6BZ6’s; third video-IF amplifier and
video detector are combined in a 6ASS;
video output and sync amplifier in a
6CX8; sync separator and AGC keyer
in a 6AWSA. Two 6CG7’s are used, one
as a horizontal multivibrator and the
other as a sync phase inverter and ver-
tical multivibrator; the vertical output
stage—a 6EM5—serves as the other half
of the vertical multivibrator. The sound
section has a 6AU6A, 6DT6, and 6BQS5
functioning respectively as sound-IF am-
plifier, audio detector, and audio output.

The low-voltage power supply uses a
power transformer, with two silicon rec-
tifiers connected as a full-wave voltage
doubler. Protection for these rectifiers
and the entire B+ circuit is provided by
a circuit breaker. As additional protec-
tion for the horizontal sweep circuit, a
.25-amp slow-blow fuse is located under
the high voltage cage.

The VHF tuner is a turret type using
an extremely high-gain 6DS4 nuvistor as
the RF amplifier along with a 6CG8A
mixer-oscillator. Check points in the
tuner are provided either by feed-through
bypass capacitors or test terminals pro-
truding through the top of the tuner.
This tuner has conventional fine tuning
and individual oscillator slugs for each
channel; they are accessible by removing
the channel-selector and fine-tuning
knobs.

Located on the rear of the chassis is
the horizontal drive control. width coil,
and horizontal stabilizer coil. The verti-
cal linearity and height controls are
mounted on top of the chassis and are
accessible by removing the rear cover.
The volume, contrast, vertical hold, hori-
zontal hold, and brightness may be ad-
justed from the front.

/ The horizontal AFC diode is a dual
€BQ5AUDIO . 25-AMP FUSE selenium soldered beneath the chassis.
QuUTPUT SLOW BLOW For replacement of this component it is

PF REPQORTER, for May, 1964. Vol. 14, No. 5.

necessary to remove the chassis from the
cabinet.
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Arvin
Model 63K19

This 16” portable uses a 16AUP4
picture tube, and is equipped with built-in
antenna and an earphone jack. This is
Arvin’s first television receiver for several
years and was imported from Japan. The
circuitry is very similar to that found in
many American-made sets.

The horizontal-sweep section uses a
12BH7A as oscillator and AFC. This
tube and its associated components are
mounted on the one and only printed-
circuit board. The remainder of the
circuits are hand-wired and all use Japa-
nese components.

The wrap-around chassis layout is di-
vided into four separate sections. Viewed
from the rear, the upper layer contains
the horizontal oscillator, with the hori-
zontal sweep section located just to the
right. The lower layer holds the sync,
vertical sweep, and audio amplifier-output
circuits. The left side contains the re-
mainder of the audio stages and the
video circuits.

The transformerless power supply uses
two silicon rectifiers (1N1764 or equiva-
lent) protected by a 2-amp fuse, to de-
velop the 280 volts B4. The series
filament circuit has a 55-ohm, 20-watt
dropping resistor.

The horizontal circuit is loaded with
adjustable coils—four of them, to be
exact. The main horizontal oscillator
coil is used for the horizontal hold, but
a waveform coil is also available to im-
prove stability. Proper adjustment re-
quires an oscilloscope; set the slugs for
equal peaks of the waveform at the
center-tap of the oscillator coil. Adjust-
ment of horizontal size and linearity is
also accomplished by use of separate
coils.

Three crystal diodes are used. A 1N60
follows the three 3BZ6 video-IF ampli-
fiers and serves as the video detector; it
is located under a shield covering the
final IF transformer. The remaining two
diodes are used in the ratio detector.

Mounted on the printed circuit board
is a dual- and triple-section control as-
sembly. The dual section contains the
brightness and vertical hold; the AGC,
vertical size, and vertical linearity are in
the triple unit.

This set is without any of the com-
pactrons that are fast becoming popular;
all the tubes are common types that have
been around for quite some time. The
exception is the 8B8 which is used in the
audio output stage.
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o PREVIEWS of new sets
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Sylvania

Sylvania
Model 19P35
Chassis 571 Series

Quite a change, both physical and elec-
trical, might be a good way to describe
this lightweight 19” Sylvania portable.
This receiver uses a bonded 114° picture
tube, and is equipped with a built-in
monopole antenna and earphone jack.
This chassis fits snugly inside the cabinet
and the minimized depth and width give
the cabinet a very “portable” appearance.
Only one printed circuit board is used,
with practically all the components
mounted on it.

Two interconnecting plugs and sockets
are used. The socket located directly
behind the high voltage cage is for the
yoke. The second socket, located on the
opposite end of the chassis, is for the
cable running to the VHF tuner, on-off
switch, and volume control. Both sockets
are visible in the photos.

The two-stage video-IF strip consists
of frame-grid IF amplifier tubes, a 4EH7
and 4EJ7. A 3GKS5 RF amplifier and
SHGS8 mixer-oscillator are used in the
tuner; these also are frame-grid tubes.
The audio section uses the pentode por-
tion of a SKD8 as a sound IF amplifier
and has changed from last year’s ratio
detector to a 4DT6 quadrature detector.
Some unfamiliar tube types are used:
4CS6 sync separator and noise canceller,
13FD7 vertical multivibrator-output,
8FQ7 horizontal multivibrator, 17GJ5
horizontal output, and 17AY3 damper.
The last two mentioned are novar types.

The only signal-type diode used is a
IN295 video detector. A 10KU8 (dual-
diode pentode) serves as horizontal AFC
(no selenium diode for AFC in this set)
and video output.

The low-voltage power supply consists
of two silicon rectifiers, functioning as a
half-wave voltage doubler, furnishing 285
volts B-+. Protection for these rectifiers
is afforded by a circuit breaker and a
5-ohm, 15-watt surge-limiting resistor.
This transformerless chassis has a 450-ma
series filament string with a 27-ohm, 10-
watt dropping resistor.

The main operating controls are lo-
cated on the side of the chassis and are
mounted on a bracket, which is attached
to the tuner. Those controls on the rear
of the chassis are vertical linearity, height,
AGC (these three all in one compact
unit), horizontal hold, and width. Also
on the rear of the chassis, located on the
high voltage cage, is a tube-placement
chart showing tube types and functions
along with a diagram showing the fila-
ment circuit path.
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e PREVIEWS of new set

Westinghouse
Model H-P3433
Chassis V-2443-3

Shown here is an Instant-On 19" port-
able by Westinghouse, equipped with a
remote-control receiver. This chassis is
very similar to last year’s comparable
model. The chassis is hinged on the
bottom corners and will swing down for
servicing, giving access to the rear of the
printed-circuit board and to components
mounted on the rear of the chassis pan.
The vertical chassis will swing down into
a horizontal position when the four
screws—one each in the upper and lower
left- and right-hand corners—are removed.

No warmup time is required in this
receiver, because a diode in the series
filament string keeps the filaments always
hot. When the power switch is off, the
filaments receive pulsating DC supplied
by the diode; when the receiver is turned
on, one section of the switch places a
jumper across the diode and the filaments
operate from normal AC line voltage.

All operating controls, such as con-
trast, volume, brightness, vertical hold,
and horizontal hold are located on the
front of the receiver. The vertical lin-
earity and height may also be adjusted
from the front simply by removing the
knobs from the hold controls and insert-
ing a screwdriver into the hollow shaft.

Trimmers are used again this year for
AGC control and horizontal frequency
adjustment. The low-B4 tube lineup is
exactly the same as that used last year,
including the 114° 19CMP4 picture tube.

The input plug is polarized as a safety
measure with this “hot” chassis. A single
silicon rectifier develops B+ for this re-
ceiver and is protected by a 3-ohm,
7-watt surge-limiting resistor and a
134 -amp slow-blow fuse. Other semi-
conductors include a 1N295 video detec-
tor and a common-cathode dual selenium
for horizontal AFC.

The remote receiver ‘is all-transistor,
and has its own power supply consisting
of a step-down power transformer and a
silicon rectifier to supply the negative 13
volts for transistor operation. Four of
the six transistors are used as 40-kc
amplifiers; the remaining two are relay
drivers, one each for volume (which
operates at 41 kc) and channel (operat-
ing at 39 kc). The remote receiver uses
a different B-minus system than the TV
chassis and the two chassis should never
be connected together.

4 PF REPORTER/May, 1964

CHASSIS
RETAINING SCREWS

FUSE
1 34 AMP
SLO BLO
_—AGC
TR IMMER
|
REMOTE CHASSIS
RECEIVER SUPPORT HINGES
HORIZ FRE
TRIMMER 2 216Y5
HORYZONTAL

HORIZ AFC—_ DuTPUT

SURGE LIMITER
3-OHM, 7-WATT

8+ RECTIFIER

AUDIO QUTPUT

TRANSFCRMER FILTER CHOKE

SENSITIVIT®
CONTROL~—,

e
TRANSFORME! ON-OFF VOLUNE - CONTRAST.
BRIGHTNES S -
VERTICAL HOLD
HOR1Z HOLD (FRONT)
(FRONT)—— 3 VERT LIN
HEIGHT REAR|

REAR)

VOLUME
RELAY -

B+ S{LICON I}
RECTIFIER

REMOTE CONTROL RECESVER PRINTED BOARD

L I S
FRONT CONTROL PANEL- REAR VIFW



Mfr: Philco Chassis No. 12N51
Card No: PH 12N51-19

Section Affected: Pix and sound.

Symptoms: Picture intermittently overloads
and pulls; buzz in sound.

Cause: AGC filter C6 in tuner shorting in-
termittently.

What To Do: Replace C6 (1 mfd).

GATE
WINDING
ONH.0.T.

~ AGC KEYING
=y @Absvs
9

+170v

Mfr: Philco Chassis No. 12N51
Card No: PH 12N51-20
Section Affected: Raster.

Symptoms: Brightness level low with set cold;
becomes normal as set warms up.

Cause: CRT cathode resistor open; heals when
set warms up.

What To Do: Replace R29 (150K).

BLANK ING-»——9

FROM
s

LOAD -1

Mfr: Philco Chassis No. 12N51
Card No: PH 12N51-21

Section Affected: Pix and sound.

Symptoms: No pix or sound; raster okay.
Cause: Mixer plate coil open.

What To Do: Repair or replace mixer plate
coil (located on tuner); Philco part No.
32-4629-14.

IF QuUTPUT
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See PHOTOFACT Set 590, Folder 2

Plileo

VERT MULT 6FD7
®a
;

See PHOTOFACT Set 590, Folder 2

Mfr: Philco
Card No: PH 12N51-22

Section Affected: Raster.

Chassis No. 12N51

Symptoms: No vertical deflection.

Cause: Capacitor in component pack shorted,
shunting feedback signal to ground.

What To Do: Replace entire component pack
K6; Philco part No. 30-6539-1.

Mfr: Philco
Card No: PH 12N51-23
Section Affected: Pix.

Chassis No. 12N51

Symptoms: Vertical sync unstable; horizontal
okay.

Cause: Leakage in vertical integrator network
KS.

What To Do: Replace entire KS; Philco part
No. 30-6030-9.

1
= TTTTTTTTTTTTT VERTMULT
SYNC 1 ) K 31 6FD7
INPUT 1K
150
Tmmf
— -
AFC i 00! i 126CG7
DIODE 12 HOR 1Z
P———
20 0sC
SYNC i '“'?' 7 yen
INPUT 1
mxnzu L ‘@l 0039
L——ovw— 8K -
680K L
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Mfr: Philco Chassis No. 12N51
Card No: PH 12N51-24
Section Affected: Raster.

Symptoms: Raster starts to come on but dis-
appears as set warms up.

Cause: Resistor open in grid circuit of hori-
zontal oscillator.

What To Do: Replace component pack K8.




See PHOTOFACT Set 557, Folder 1

Mfr: TraVler Chassis No. 23K6180F
Card No: TR 23K6180F-1
Section Affected: Pix.

Symptoms: Contrast always maximum; no con-
trol.

Cause: Cathode bias resistor overheated and
carbonized to very low value.

What To Do: Replace R33 (180 chms); also
V4A (6AWSA).

(®2)a $ 10000

Mfr: TraVler Chassis No. 23K6180F
Card No: TR 23K6180F-2
Section Affected: Raster:

Symptoms: Vertical sweep collapses; streaks
and flashes in raster; voltage fluctuates at
pin 1 of V9.

Cause: Screen-grid resistor in vertical output
circuit overheated.

What To Do: Replace R70 (100 ohms).

1
‘ 20v
]O"v

VERT MULT
VERT QUTPUT

VERT LINEARITY

Mfr: TraVler Chassis No. 23K6180F
Card No: TR 23K6180F-3

Section Affected: Raster.

Symptoms: Height insufficient.

Cause: Vertical Multivibrator plate-load re-
sistor increased in value.

What To Do: Replace R66 (820K).

May, 1964/PF REPORTER
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See PHOTOFACT Set 557, Folder 1

Tra Vler

VIDEO SPEED SERVICING

See PHOTOFACT Set 557, Folder 1

Mfr: TraVler Chassis No. 23K6180F
Card No: TR 23K6180F-4
Section Affected: Sync.

Symptoms: Horizontal tearing; vertical rolling;
voltage at pin 9 of V5 is too high.

Cause: Leaky coupling capacitor from video
output to sync input.

What To Do: Replace C38 (.01 mfd).

Mfr: TraVler Chassis No. 23K6180F
Card No: TR 23K6180F-5
Section Affected: Sync.

Symptoms: Horizontal frequency out of range;
possible blooming and squegging.

Cause: Horizontal multivibrator plate resistor
changed value.

What To Do: Replace R81 (7500 ohms, 5% ).

AUDIO DET
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105V @:) 1.@»{ |
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Mfr: TraVler Chassis No. 23K6180F
Card No: TR 23K6180F-6
Section Affected: Sound.

Symptoms: Weak sound; then none. Voltage
at pin 2 of V6 first too low, then too high.

Cause: Audio detector cathode resistor over-
heats and increases in value.

What To Do: Replace R53 (680 ohms).



Sarkes Tarzian, Inc., largest manufacturer of TV and FM
tuners, maintains two completely-equipped Servicz Centers
to serve YOU. Both centers are staffed by well-trained
technicians in this specialized field and are assisted by
engineering personnel to assure you of FAST, DEPEND-
ABLE service.

Tarzian-made tuners—identified by this stamping—

received one day will be repaired and shipped out
the next. A little more time may be required on other makes.
Every channel is checked and re-aligned per manufacturer’s
specifications, not just the channels which might exist in
any given area.

You get a 12-month guarantee against defective work-
manship and parts failure due to normal usuage Cost to
you is only $9.50 and $15 for UV combinations, iacluding
ail labor and parts except tubes. No additional costs. No
hidden charges. All tuners repaired on approved, Jpen ac-
counts. You pay shipping. Replacements on tuners beyond
practical repair are available at low cost.

Manufacturers of Tuners . .. Semiconductors. . . Air Trimmers . .. FM Radios ... AM-FM Radios . .. Audio Tape ... Broadcast Equipment

FOR COMPLETE OVERHAUL

Includes ALL parts (except tubes)
ALL labor on ALL makes

24-HOUR SERVICE with
FULL YEAR WARRANTY

When inquiring about service on other than Tarzian-made
tuners, always send TV make, chassis and Model number.
Check with your local distributor for Sarkes Tarzian replace-
ment tuners, parts, or repair service. Or, use the address
nearest you for fast factory repair service.

'SARKES TARZIAN, INC.

TUNER SERVICE DIVISION

See your distributor, or use the address nearest you

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

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

Circle 2 on literature card
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WHY v pour roputato

with “just-as-good’’ capacitors ?

When you pay little or no attention to quality in tubular
replacement capacitors, you leave yourself wide open for
criticism of your work . . . you risk your reputation . . .

you stand to lose customers. It just doesn’t pay to take a
chance on capacitors with unknown or debatable performance
records when it’s so easy to get guaranteed dependable
tubulars from your Sprague distributor!

There's no “maybe”
with these 2 great
SPRAGUE DIFILM  TUBULARS!

The ultimate in tubular capacitor construction. Dual
dielectric . . . polyester film and special capacitor tissue . . .
combines the best features of both. Impregnated with HCX®,
an exclusive Sprague synthetic hydrocarbon material which
fills every void in the paper, every pinhole in the plastic

film before it solidifies, resulting in a rock-hard capacitor
section . . . there’s no oil to leak, no wax to drip.

\ SPRAGUE
.05 MFD.210%
J soovac

DIFILM® BLACK BEAUTY®
Moided Tubular Capacitors

The world's most humidity-resistant molded
capacitors. Tough, protective outer case of
non-flammable molded phenolic . . . cannot be
damaged in handling or installation. Designed for
105°C operation with no voltage derating. . .will with-
stand the hottest temperatures to be found in any
TV or radio set, even in the most humid climates.

),
i ﬂ
DIFILM® ORANGE DROP®
Dipped Tubular Capacitors

A "must’ for applications where only radial-lead
capacitors will fit . . . the perfect replacement for
dipped capacitors now used in many leading TV
sets. Double-dipped in rugged epoxy resin for posi-
tive protection against extreme heat and humidity.
No other dipped tubular capacitor can match
Sprague Orange Drops!

For complete listings, get your copy of Catalog C-615 from your
Sprague distributor, or write to Sprague Products Company,
105 Marshall Street, North Adams, Massachusetts.

SPRAGUE

WORLD'S LARGEST MANUFACTURER OF CAPACITORS

65-123-63
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Letters to

PRODUCTS
FOR the Editor

MODERN
LIVING

NOW, ..

THE FABULOUS

'G. E. COMBO

PLAYS ANYWHERE
ON 110 AC OR 12V DC

ALL TAPE HEADS
WEAR OUT

Dear Editor:

Remember your Troubleshooter item
“If I Could Erase . . .” on page 62 of the
August 1963 issue? Recently I had a
BATTERY CURRENT somewhat similar problem in a Webcor

For Model 2207. An inquiry to Webcor
brought the information shown in the
accompanying schematic. The bulletin
was issued because of numerous reports
of erase-head failure. Webcor suggests
replacing the components indicated when-
ever trouble is encountered with an erase
head. 1 believe the same information
could apply to the unit you discussed in
The Troubleshooter column.

RoNALD HoOPLEY

Auto ¢ Boat e Plane
CampsePicniceTrailer
ATR MODEL 12T-RME-1 INVERTER .. $399%5

*G.E. MODEL M110Y 11" PORTABLE Ty 39995
*Available at G.E. TV Dealers

BOth On/y $139Re[a/l

THE@ MODEL 12T-RME-1 ONLY ONE
OF A FAMILY I"VERTE
OF FAMOUS DC-AC R

Also NOW...

...and tht'eans
solid profit for you!

Magnetic tape itself is the real cause
of head wear! The abrasive action of
tape as it passes over the head face
gradually wears away the depth of

Pittsfield, Mass.
Thanks, Ron. I'm sure our readers
will be happy to get this information. |

Hrp LS ALL-TRANSISTOR —Ed. metal found on a new head (see above).
CIRCUITRY ULTRA COMPACT

Wear is nearly always uneven, and as
the head wears out, it becomes impos-
sible to achieve good contact between
the head gap and the signal recorded
on the tape. Poor tape-to-gap contact
causes severe high frequency losses
and erratic outputs — when this occurs,
the brilliant realism of tape is lost!
Head wear should NOT be permitted to
reach this point — much less go beyond
it to the limit where the gap actually
begins to open up.
REPLACEMENT PROGRAM
PUTS YOU INTO THIS

= PROFITABLE FIELD!

By replacing worn heads with new Nor-
tronics professional type laminated
heads, total sound response — particu-
larly in the higher frequencies —is
immeasurably improved, and your cus-
tomers can once again enjoy maximum
performance from their tape systems,
Laminated heads have the added fea-
ture of longer life due to 50% more
depth of metal at the gap than the
solid-core heads. The Nortronics Tape
Head Replacement Program, with
“Quik-Kit" accessories, makes it possi-
ble for you to offer replacements for
more than 500 different recorders . . .
opens up new sales and service busi-
ness! CHECK into the profit-packed
Nortronics Tape Head Replacement
Program NOW!

Planning to attend the May Parts Show ?

UNIVERSAL MODEL 707

opmme oo NI

Complete with variable tone control . . 0S¢ coIL
. Built-in speaker . . . \_L 0035 #65P 152

ATR MODEL 707 ..... ... ... $29% rewan

ALL-TRANSISTOR
ROOF-MOUNT and
IN-DASH MODELS

TRUCK
MODEL TR-720

FITS ALL TRUCKS ¢ BOATS o
STATION WAGONS
INSTANT PLAY ... POWERFUL

Complete with patented antenna-yoke assembly.
(U.S. Patent No. 3,087,118. Canadian Reg. 575,567)

. R. F. stage
and External speaker jack.

Dear Editor:

Does anyone know a good use for
leftover ion traps? I've been saving them
since the new straight-gun picture tubes
came out. Now I wonder what to do
with them.

BiLL WHITE
Princeton, Fla.

The small magnet can be removed and
used to help artain good purity in color
sets when the set’s own magnets won't
quite do the job. One shop we know of
uses them to hold clippings on a metal
bulletin board. Any other readers have
ideas?—FEd.

For Demonstrating and
Testing Auto Radios—
TRANSISTOR orEVéBRATOR

ATED!

Designed 1or testing D.C.
Electrical 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.

USER NET PRICE . . . . . . . ... ...

Dear Editor:

1 couldn’t help chuckling over V. W.
Hodge's comments on the ten-second
Stop at Exhibition Hall Booth 3527 and

AUTO RADIO and
COMMUNICATION

LONGER-LIFE
‘‘The Best by Test!"’

SEE YOUR ELECTRONIC PARTS DISTRMBUTOR OR
WRITE FACTORY FOR LITERATURE & DEALER PRICES

ATR ELEET RONICS, INC.

Circle 4 on literature card
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scope artist (January Lerters). Apparent-
ly you agreed it was fast, not knowing
you have a five-second scope artist on
page 48 of the same issue.

Tebp CiZMAN
East Hartford, Conn.

We knew about it, Ted. And if you
ever watched author Lemons work, you'd
agree that he is, indeed, a scope artist.
He's a perfect example of what self-
training and common sense can accom-
plish in the field of servicing.—Ed. A

see the Nortronics Head Replacement
Program. We'll be looking for you!

''"Music sounds best on Tape—
Tape Sounds Best with Nortronics Heads’’

—Z e =®

8161 10th Ave. N., Minneapolis 27, Minn.

Circle 5 on literature card
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COLORMAGIL

FUNDAMENTAL HARMONIC RESONANCE...GC'S EXCLUSIVE DESIGN PROCESS!

Colormagic elements resonate on the fundamental harmonics within both the high and
low bands. Colormagic FHR outperforms the average second harmonic TV element by
producing a tight, laser-linked directivity of signal...higher gain! It's in the elements!

Patent Pending

GC ‘‘GOLD-GUARD’ anodizing process guards against GC ‘“‘SOLID-SEMBLED"™ construction insures quick, easy
pitting, chipping, rust and corrosion...makes the Colormagic installation...rigid-lock elements snap securely into place!
series the best protected, all-weather line available!

15 All-New Colormagic Combo-

Couplers permit cross-direction

Compare!  Colormagic  Antenna
Systems offer pencil-point polar

patterns...laser-linked directivity
...flat plateau response curve...
no traps or peaks...excellent for

reception of UHF-VHF-FM anten-
na combinations...each unit en-
cased in high-impact polystyrene

case...supplied with stainless
Steel mounting strap. Complete
sales program available.

color or black & white TV recep-
tion.

See your GC Distributor! He'll fill you in on this ‘‘prestige' package. CONSIDER THE ELEMENTS INVOLVED! ...then GO
COLORMAGIC! If not stocked locally, write us for name of Distributor nearest you.

GC ELECTRONICS CO. Western Plant: 3225 Exposition Place, Los Angeles 18, Calif.

Division of Textron Electronics, Inc. MAIN PLANT: 400 S. Wyman St., Rockford, lll., U.S.A.

Circle 6 on literature card
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GOOD NEWS FOR EASTERN

TV SERVICEMEN. ..

CASTLE TV TUNER-EAST HAS
MOVED TO NEW LOCATION
WITH IMPROVED FACILITIES

In Long Island City near Postal Concentration
Center to previde faster service by mail.

it

| '|l
A‘J"Zk ' L
- >

-~ *,1‘-

-

All ather U.S. and Cana-
dian Servicemen will get
the same fast service
from CASTLE-CHICAGO
and CASTLE-CANADA.

ALL MAKES

ALL LABOR
AND PARTS

(EXCEPT TUBES)?®

= g

T-HIS ONE _O# PRICE INCLLDES ALL UHF , VHF
AND UV CTMBINATION" TUMERS

Simply send us your defective tuner complete; include
tubes, shield cover and any damaged parts with model
number and complaint.90 Day Warranty.

Exact Replacements are available for tuners unfit for
overhaul. As low as 512.95 exchange. (Replacements
are new or rebuilt.)

*UV combination tuner must be of one piece construc-
tion. Separate UHF and VHF tuners must be dismantled
and the defective unit only sent in.

Pioueers In TV

s 1 L E

TV TUNER SERVICE, INC.

EASI: 41-90 Vernon Blvd., Long Islamd City 1, N. Y.
MAIN PLANT: 5701 N. Western Ave., Chicago 45, lllinois
CANADA: 136 Main Street, Toronto 13, Gntario
*Major Parts are additional in Camada
Circle 7 on literature card

Tuner Overhaufing

The Electronic Scanner

news of the servicing industry

Plant Opening

A new 125,000-square-foot
magnetic products plant in Ca-
marillo, Calif. has been placed
t in operation by the 3M Com-
pany. Equipped to produce
i 3M’s entire line of audio, in-
strumentation, and video tapes,
the plant has facilities capable
of increasing the division’s total production by nearly 50%.
The Camarillo installation will be the largest of the company’s
three domestic plants and will employ from 200 to 300 persons
when production is increased to capacity. It now has a work
force of 50.

Company Purchase

Callins Industries, Inc. of Greenfield, Tennessee has been
acquired by Whitehall Electronics Corp. The purchase, effec-
tive as of November 30, 1963, was disclosed by Fred Callins,
president and founder of Callins, and Lee D. Webster, chair-
man of the board of Whitehall. Callins Industries specializes
in the manufacture of miniature and subminiature low-voltage
capacitors used in all types of transistorized electronic equip-
ment. Whitehall, a partner company of Electro-Science Inves-
tors, is the parent firm of Texas Crystals Co. of Fort Myers,
Florida, Aero Corp. of Lake City, Florida, and Master Mobile
Mounts of Los Angeles, California.

Moving Day

The entire manufacturing force and equipment of Standard
Grigsby, Inc., wholly owned subsidiary of Standard Kollsman
Industries, Inc., has been moved to the parent firm’s Aurora, Il
plant. Sales, engineering, purchasing, prototype, short produc-
tion runs, and all administrative offices and officers will be
moved to Standard Kollsman’s corporate offices and plant at
Melrose Park, IIl. The present plant in Arlington Heights, IlI.
will be sold. The move will increase production efficiencies. as
over 30,000 square feet of production space and the latest pro-
duction equipment will be provided.

Managerial Appointment

Lee R. Zemnick has been named manager of the Commun-
ity Systems Division of Jerrold Electronics Corp., according to
Robert H. Beisswenger, Vice President and General Manager.
Mr. Zemnick’s responsibilities include engineering and selling
Jerrold’s CATV equipment and systems — particularly the
“Turn-Key Systems.”

Still Going Strong
The Electronic Marketing Division of Essex Wire Corp. es-
tablished by Essex late last year, is the exclusive national agent
for the long-established catalog lines of “Chicago” and “Stan-
cor” transformers. More than 2,000 types of Chicago-Stancor
catalog transformers will be stocked for immediate delivery
through authorized Stancor distributors.

Tape Promotion

With every 7” reel of Type
2431T Audiotape from the
dealers of Audio Devices, Inc.,
the tape purchaser will receive,
for one additional dollar, a 55
minute, four-track stereo re-
cording of the works of such
composers as Gershwin, Porter
Arlen, Berlin, Loewe, and Rod-
gers. The album, “The Melody Lingers On,” is attractively
packaged in a startling box of orange and magneta.

COLE PORTER
HARDLD ARLIN
RYING BERLIN

OEORGE GEASHWIN
FREDERIH LOEWE
FICHARD AODGERS







The Dramatic Products and
You Need for Full Profits in

*MODEL st
LPV17 $59.95
LPV14 4995
LPV1Y 3995
LPVE 29.95
LPVE 295
LPv4 1495

Nineteen months ago JFD made history
Now meet the new TV antennas, converters, and

Today begins the JFD 1964-1965 campagin of sales events and product

introductions!

Exciting new Log-Periodic antennas from the JFD Antenna Research and Development
Laboratories with the engineering advances to help you make the sales others can't in
the complex new VHF/UHF/FM age.

NEW FROM THE NOTED JFD CHAMPAIGN, ILLINOIS LABORATORIES —
NEW LOG-PERIODIC LPV ANTENNAS FOR ANY AND ALL BANDS...EVERY RECEPTION NEED!

LPV-VUIE 5096
LPV.VUI2 4998

Model LPY-U15 (suburban-fringe) shown

NEW! THE FIRST COMBINATION VHF/UHF/FM ANTENNA
—THE LOG-PERIODIC ALL-VU- WITH SINGLE LEAD-IN

Tomorrow's antenna today. The most advanced applica-
tion of the Log-Periodic formula—receives all FCC au-
thorized television channels (VHF 2 to 13 and UHF 14 to
83) plus all FM/FM Stereo frequencies. This is the first
single all-channei antenna using a single down-lead to
achieve this performance break-through! (So advanced it
includes VHF-UHF Splitter to provide separate lead-ins
to today's VHF, UHF, and FM stereo set terminals.)
Available in five gold alodized aluminum models.

MODEL LIST
LPV-ZU20  $37.50 I
LPV-2U10 1795

Maodel LPY-2U20 (deep fringe) shown

NEW! LOG-PERIODIC ZIG-A-LOG FOR ‘‘PROBLEM” UHF
AREAS

This exotic all-new UHF series obsoletes bulky para-
bolics and wind-prone stacked bowtie-reflectors. Packs
more long-distance pick-up sensitivity per element. An-
other ahead-of-the industry antenna advance that puts
you in command of new UHF antenna business in your
town. In two goid alodized aluminum models.

MODEL LIST
LPV-U21 $27.95
LPV-U15 1895
LPV.U9 1250
LPv.U5 895

Model LPV-U9 (local and subyrban) shown

NEW! LOG-PERIODIC LPV FOR UHF CHANNELS 14 TO 83
(PLUS VHF 7 T0 13)

Developed by the same team of scientists and engineers
that broke tradition with the JFD VHF Log-Periodic LPV.
Delivers the high-gain, ghost-free signal needed in com-
plex UHF for best channel 14 to 83 reception—plus
channels 7 to 13. Available in four gold alodized solid
aluminum rod, models—

BACKED BY EXCLUSIVE EXHIBITION AT THE NEW YORK WORLD'S FAIR HOUSE OF GOOD TASTE!

In 1964 and 1965, JFD puts the prestige and drawing power of the biggest
attraction of all time behind every JFD Log-Periodic LPV TV/FM antenna you
sell—the New York World’s Fair!

This powerful new marketing force will be at work building record Log-
Periodic LPV Sales and Profits for you!




Promotions G
Today's VHF, UHF, FM Markets! [

NEW YORK WORLD'S FAIR

o

with the revolutionary Log-Periodic LPV antenna'. . . ot oo
amplifiers that will make new history for JFD dealers and distributors!|

All-new precision engineered UHF converters, antennas, TV amplifiers for VHF, UHF and

FM that are as powerful as they are saleable.

Backed up by the greatest promotion ever—the JFD World's Fair Festival! e o ymed
This is the kind of extra-ordinary product and promotion support you can expect as a R Ko, R
member of the creative JFD marketing team.

NEW/ THE FIRST FM/FM STEREO LOG-PERIODIC

Makes even smallest high-fi system pour forth FM sound as it was never

heard before. Features unique new Log-Periodic LPL dipole that outperforms

FM antennas twice the size. Another new antenna breakthrough through JFD

engineering leadership. Available in three area-engineered gold alodized alu-
e minum models. Model LPL-FM8, for 28% more gain, model LPL-FMI1C for

LG CEeR 52% more gain than the best 10 element yagi.
LPL-FM8 3995
LPL-FM§6 28.95

NEW! ANTENNA AMPLIFIERS FOR VHF, UHF AND FM

All-new solid state circuitry for drift-free, distortionless amplification—extra
reliability. Mounts on any antenna crossarm for up to 16 db of additional
noise-free gain. Uses printed circuitry that is sealed against weather effects.
e=-us AC power supply, located at set, also serves as multi-set coupler. “OFST"
Offset Free-Space Terminals insure maximum signal transfer. Fully warranted.
Available in VHF, UHF, and FM/FM stereo models. In both transistor and
Nuvistor models.

MODEL LIST
VF2 33995
VF1 34.95
FM1 34.95
UH1 39.85
Nv2  $39.95

NEW! UHF CONVERTERS
The first all-transistorized UHF converter. Lower noise, higher reliability,
excellent 300 ohm impedance match—outperforms any tube-type converter.

o s Absolutely drift-free because of its heat-less solid state circuitry. Instant
CR1J 2995 start-up. Consumes less power than conventional tube-types. Elegantly styled.

Dial light illumination on UHF channel scale for convenient tuning. Only 6” X
77 X 22", In two models

Model CR2-} (channels 14 to B3) shown

PLUS!—

Every JFD VHF, UHF or VHF-UHF Log-Periodic LPV
you buy between March 1, 1964 and August 31,
1965 earns you valuable JFD Fair Festival

THE KNOW-HOW OF THE WORLD’S NEWEST AND FINEST
ANTENNA LABORATORIES IS BUILT INTO EACH JFD
LPV ANTENNA YOU SELL!

The Log-Periodic concept is the result of six years

of intensive electronic studies at the Antenna Re-

Certificates which you can: . et .
) ’ ! ) search Laboratories of the University of lllinois and
1. Trade in for FREE World's Fair Adult Ad- * ¢ JFD. Located in Champaign, Iilinois (home of the Univer-

mission Tickets (worth 150 points)or.. "SI + <V /ity of lllinois), the vast new JFD research center is the

2 Trade in for FREE 3-day, 2-night Fair S largest and most complete of its kind.
Week-ender holiday (worth 3,000 points). or

3. Redeem for $1.25 cash for each 150
points, from JFD.

LICENSED UNDER ONE OR MORE OF U. S.
PATENTS 2,958,081; 2,985,879; 3,011,168,
3,108,280 AND ADDITIONAL PATENTS PEND-
ING IN U.S.A. AND CANADA. PRODUCED BY
JFD ELECTRONICS CORPORATION UNDER
_EXCLUSIVE LICENSE FROM THE UNIVER-
SITY OF ILLINOIS FOUNDATION.

Professor Paul Mayes of the An- [
tenna Research Laboratories of the
University of lilinois, the originator
of the Log-Periodic V-dipole antenna

concept. —_— i
JFD ELECTRONICS CORPORATION
15th Avenue at 62nd Street, Brooklyn, N. Y. 11219

JFD Electronics-Southern Inc., Oxford, North Caroiina
JFD international, 64-14 Woodside Ave.. Woodside 77, N. Y.
JFD Canada. Ltd.. 51 McCormack Street, Toronto, Ontario, Canad
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DISTRIBUTIR SALES
OWENSBORO, KENTUCKY

Pleasure-Pak couron
EXPIRATION DATE: JULY 15, 1964

Thos Plearore-Par coupos is ssid ke morchen
199 reem 13w, Pokies on She Eohedile Ut be
v aten property vehda by your distrinrtor

2 Prassrs Pu Conpres Y Sy
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1 Pimasure-Peh Coupon & $6.00 =1 "B Award
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Get in on General Electric’'s
Pleasure Pak program

The purchase of General Electric tubes makes
you eligible to receive valuable merchandise
during G-E’s Pleasure Pak program. Imported
musical steins, luggage, barbeque grills, tools,
sporting equipment, carving sets and table-
ware and many other things can be yours at a
tremendous discount or even free. All of these
are well-known brand name products or special
items that are not normally for sale.

Make your own selections
from G-E Pleasure Pak books

You're not limited to just one or two items.
General Electric Pleasure Pak books contain
48 handsome “prizes,” accurately illustrated
and desecribed. When you buy G-E tubes, you
earn one of these books. Then it’s your choice
of the merchandise inside.

Ask your G-E distributor
how to earn Pleasure Pak books

Your General Electric receiving tube distribu-
tor has a supply of Pleasure Pak books. The
back cover of each book is a certificate redeem-
able for the merchandise shown in the book.
Ask your distributor how to get them. The
Pleasure Pak program is limited to April and
May, 1964. Better stock up on G-E tubes NOW!

Progress ls Ouvr Mosi Important Product
/. ’ ~

GENERAL

Circle 10 on literature card
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New! Buss SPACE SAVER
PANEL MOUNTED FUSEHOLDER

Actual Size
Only 1% inches long . . .
Extends just 29/32 inch
behind front of panel

1

B ]

FROM It VERT OUTPZU; n $
VERT MULT : i
® 280V
FROM |
HORIZ MULT "_‘

@

i

has warmed up—normally 20 to 30 minutes. Then it’s fine.
I have tried everything I could think of, including Philco change
bulletins, without success. I have changed tubes and checked
waveforms until I'm at the end of my rope.
DurcH MEYER

Missoula, Montana

This sounds like a thermal problem. Normal troubleshooting
procedure for troubles of this type is to hold a soldering iron
near various frequency-sensitive components (such as unit K4)
while noting the cffect on the picture. An alternate method to
use after the set has warmed up is to use a freeze spray on
suspected components. There is one slightly interrelated factor
in this particular circuit. Bias for the vertical output is taken
from a voltage divider in the horizontal-output grid circuit.
Slow buildup of horizontal drive could be your problem. Elimi-

The Troubleshooter

answers your servicing problems

Rolling Picture

I have an RCA Chassis KCS128 with vertical trouble and 1
have to call for help. When the receiver is first turned on, I
get poor vertical deflection plus rolling at a rapid rate. Deflec-
tion is short—about 4” at top and bottom, at first. After a
minute or so, the picture stops rolling and expands to normal.
In an hour or so, the bottom of the picture begins to creep up.
I have used a signal substitutor along the vertical section and
have substituted almost every component with no hint as to
the trouble.

AUSTIN D. MILLER
Bronx, New York

This chassis is covered in PHOTOFACT Folder 461-1. A look
at the schematic leads me to believe the cause of your trouble
is the printed control board labeled R6. This is a triple wanit
containing the AGC, height, and vertical linearity controls.
This unit sometimes becomes intermittent after a period of
time, with the height being affected first. The replacement
units now available from vour local parts distributor are an
improved version designed to minimize failures of this type.

Hot and Cold

I have a Philco Model G4242M which has been in and out
of my shop since the set was purchased. It has had the same
trouble every time. The picture rolls vertically until the set

20 PF REPORTER/May, 1964

years of Pioneering

BUSS Sub-Miniature
PIGTAIL TRON FUSES

Circle 11 on literature card




Save Assembly Time with
Quick-Connect Terminals on
BUSS Fuseholders

Eliminates soldering. Permits
use of pre-assembled harness.
Reduces assembly time.

must fix this set since it belongs to my commanding officer.
SGT. JAMES MANSER

New York, New York

You are probably right in checking for trouble in the 3BU8
circuit. The intermittent 250-volt reading at the plate indicates
that the sync section of this tube is being cut off at these times.
The reason is probably tied in with the unusually low DC volt-
age at the screen grid (pin 9). This should go less positive when
signal is applied, but not as low as 55 volts. It is unlikely
that trouble exists in the line from the video amplifier. Faults
here would tend to increase the pin-9 voltage instead of
decreasing it. Check for leakage from pin 9 to ground. There
is also a possibility of trouble in the noise-limiter circuit at
pin 7, since this control grid is common to hoth stages. Too
much bias on this grid will tend to cause erratic conduction.
The September and October 1962 Symfact gives a lot of infor-
mation on this circuit.

Pulley Pulling

Our problem is an RCA record changer Model RP20502 that
will not come up to proper speed. We know the idler wheels
need to be changed, but how do we get them off without
~goofing up the works?” Visual observation fails to show how
to remove them. Can you also give replacement part numbers?

Ep KARL
Tacoma, Washington

The RCA Model RP 205 02 changer is covered in PHOTOFACT
Folder 358-10. There are three ways idler pulleys can be fas-
tened. They can be mounted on a plate by means of a spindle
extending through the plate and held by a spring clip. Another
type slides down over a post and is held in place by a spring
clip on top. The third type, which I think you'll find in the
RCA changer, also slides down over a post but is held in place
by an internal snap-ring. A firm upward pull will release this
type. Replacement also requires a firm push. Part numbers
for the various replacement idler pulleys will be found in the
PHOTOFACT Folder. A

nate this suspect by disconnecting R55 from the voltage divider
and using a bias box as a substitute. For the voltage to use,
measure the output of the voltage divider before disconnecting
R55 and while the set is operating perfectly.

'BU8 Revisited

I have an Admiral Model PL17F31B in my shop for repair.
The trouble is a horizontal tearing which starts at the top and
drifts about halfway down the screen. At times, the top of the
picture “christmas trees.” The horizontal lock control is very
critical and the hold control has very little range. Wave-
shapes, resistances and voltages are all normal except on the
3BUS stage. Pin 9 on this tube measures 55 volts, but accord-
ing to PHOTOFACT Folder 471-1 it should be 95 volts. Pin 8
sometimes reads 250 volts, but at other times reads normal.
I have substituted parts in the sync-separator circuit and can
find nothing wrong. The horizontal phase-detector circuit also
checks good. I'm lost—any advice would be appreciated. 1

T" NOISE LIMITER
R e
() 38U8 ®F
. -
5V 3 gl 19gv95v L
12meg
w
10000
V:me(
250V

signal or visual
indicating |
fuses

Y
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IV and FM distribution
designed specially

MODEL A-430
4-tube, 30 DB GAIN
distribution amplifier
$84.95 list

Operates 1-50
TV-FM outlets,
L 100 with preamp.

New Winegard
Distribution Amplifiers
to Run 2 Sets, 200 or MORE

MODEL A-215 MODEL A-845
g—tube,I 15 DB GAIN / general purpose TV-FM Amplifier 8-Tube, 45 DB GAIN/ Distribution Amplifier $159.95 list
44.95 list

) ® For large hotels, motels hospitals, schools and apart-
® Provides 15 DB gain for home systems, small motels or ments. Operates 1-150 TV outlets, 300 sets with preamp.
apartment buildings. Drives up to 20 TV-FM outlets or 30 volts available by switch at input Jjack for operating

line tap-offs . . . up to 40 with preamp. 30 volts AC is Colortron or Stereotron preamplifier directly from A-845
available by preamp switch at input jack to operate without extra power supgly.
Colortron or Stereotron antenna directly from A-215 ) ) X
without extra power supply. SPECIFICATIONS —Tubes: Six 6HA5; two 6DJ8. Gain: +-45db.
Bandpass: 50-110MC, 170-220MC. Response: flat, +=.25db per 6 MC
SPECIFICATIONS—Tubes: two 6HA5. Gain: --15db. Bandpass: charnel. Noise Figure: 3.7db lo-band, 5 db hi-band. Max. Signal
50-110MC, 170-220MC. Response: flat, =.25db per 6 MC channel. Noise Input: gain control at max., .008V per band; gain control at min., .025V,
Figure: 3.7db lo-band, 5db hi-band. Max. Signal Input: 350,000 micro- per band. Max. Signal Dutput: 3.2V, Separatz Hi and Lo Band Gain
volts. Max. Signal Output: 2V. Input Impedance: 75 or 300 ohm. Controls;: 0-10db; Separate hi and lo band tilt controls 3-6db. Input
Outputimpedance: 75 or 300 ohm. VSWR input and output better than Impedance: 75 ohm. Cutput Impedance: 75 ohm. VSWR input and
1.5t0 1. Two C-59 75 ohm connectors supplied. Blue Baked enamel per- output better than 1.5 to 1. Blue baked enamel perforated steel cabinet.
forated steel cabinet, 274 x 8% x 3%". AC cord. Switches: On-Off; 27 x 14}, x 3%". AC cord. Off-On switch. AC fuse. 117V. 60 CPS 48
power to pre-amplifier. AC fuse. 117V 60 CPS 14 watts. wafits.

A COMPLETE LINE OF WINEGARD MATCHED DISTRIBUTION SYSTEMS . .

ANTENN2Z PREAMPLIFIERS

ANTENNAS

e T

y e N\

De Luxe Yagis ~ Stereotron FM '“—*__)"{

GOLD AKODIZED Antenna L )

Broadbaud and cut-to-channel. ¥ Model SF-8 Colotroas—twin nuvistors e Stereotron Preamplifier for
Colortron All-Channel Antennas  Amplified or non-amalified. $23.65 300 ohm Model AP-220N, . FM. Twin Nuvistars Niodel
GOLD ANODIZED 4 models High gain, rugged most powerful $39.95. 75 ohm Fed Head RD-300 transister Ap.320, 300 ohm $39.95
$24.95 to $64.95. construction, channels 2 i 13, FM antenna, Model AP-275, $44.95  Ereamplitier Drive Model AP-375, 75 ohm
Finest TV antennas made. low band and hi band. gold anodized. Drive 1-5 sets 1-6 sets $29.95 $44.95



system equipment by
or the TV Sec Technician

/

Exc usive wall hanger

) bracket far instant
removal of amplifier.
o

MODEL A-430

SPECIFICATIONS —Tuhes: four 6HAS.
Gain: +30db. Bandpass: 50-110MC, 170-
220MC. Response: =.25db per 8 MC channel.
Noise Figure: 3.7db lo-band, 5db hi-band.
Max. Signal Input: gain control at max., .02V.
per band; gain contrel at min., .1V per band.
Max. Signal Output: 2V. Separate Hi and
Lo Band Gain Confrols: 0-10db. Input Im-
pedance: 75 or 300 ohm. Output Impedance:
75 ohm. VSWR input and output better than
1.5t0 1. Two C-58 75 ochm connectors supplied.
Blue baked ename! fully ventilated perforated
steel cabinet, 2%" x 11" x 3%". AC cord.
Switches: OFF-ON; power to preamplifier.
AC fuse. 117V. 60CPS 25 watts.

BEST DISTRIBUTION AMPLIFERS MADE—HERE'S WHY

B DESIGNED FOR COLOR | LOWEST NOISE — % EXTENDED BAND PASS —
AND FM STEREO Only amplifiers made that use all Allows cascading without
Flat frequency response, no phase high transconductance, low noise trindes— clipping in end channels.
distortion, fuli gain to top of FM band. no pentodes.

8 EASIEST TO SERVICE — 5 ® FULLY VENTILATED TOP AND SIDES.
All jacks, controls, switches and connections Perforated dust cover and chassis coser.
accessible from top of chassis. Knurled Dissipate heat for extra lorg life.

thumb nuts for fast removal of dust cover

. : . o Ex = A
With Winegard Equipment, any Good TV Technician ~ Example Winegard's Simplefied System
. . . For mstance, an apartment house with 20outletss frir ge area—stations
Can Get Perfect Results with the First Instaliation o P i
Wine gard equipment R Bt engineered p the busy tech simt;;li'). the insfta7llation yet gtives beter perfo-mance as against other
g or e busy tech- systems’ use of 7 comoonents.
nician who doesn’t have the time to do a lot of pre-planning
and experimental work on the job. If you have been installing THIS NQOT THIS
distribution systems, you will appreciate the way the engineer- WINEGARD'S SIMPLIFIED SYSTEM DTHFRSGAENS
ing has been done in the factory to eliminate time on the job. 37f © L 3 o
If you haven’t installed distribution systems, now you can get -
into this interesting, exceptionally profitable work in your area. CANCEICotplers +=iee "“‘"’E
preamp
Every component of a Winegard distribution system is de- Ap275 preams [_] preamp powes supply
signed to match perfectly, from the antenna to the set...for Ha30 e L dist-lbuticn amoiifer 3
installations in homes, apartment buildings, schools, hospitals, S ZSZSD line 1aps e Zaps B0

motels, hotels, trailer courts.

Practically every new public building today has a TV/FM

e ] [ vite today for FREE Wi di i
distribution system, and systems are becoming standard equip- e inegard layout guide a1d new book

‘L ow to Select and Use Master Antemna System Ecuipment'”.

ment in new homes. You should be getting your fall share of - ®

this profitable, interesting work. Winegard offers you the best W ’d U

. : - (

equipment and free layout service. If requested, our engineers me.qa 0’
N ANTENNA SYSTEMS

will be glad to check over your sys.tem or lay out a system for 0095 Hirkwast, Bl tom, [swa
you. Same day attention will be given to your prOblemS~ Werdd's most complete line of TV & FM racegtion equipment.

. ANTENNAS AND ACCESSORIES FOR EVERY INSTALLATION NEED
ANTENNA COUPLERS LINE TAP-OFFS, TV/FM OLITLETS, LINE DRGP TAPS, SPLITTERS

Transformers, . .

|
ggl :/:,E ﬂ o Matching
[:%» |

— * Pressure Taps,
Yagi Couplers— TV-FM outlets [ o Attenuation Pads,

EC-230 Amplified 2 set Color Couple any for both flush H ® TV-FM channel Traps.
Coupler Transistorized combination of TV-FM Coupler — and surface ! o A complete line
amplifies signal, $17.95, Winegard cut- couples TV and FM Flush or surface mount Line Drop Taps— available
10 set, 6 set, 4 set and 2 to-channel antennas, also can be |  mount line tap-offs, Complete with  Drop branch lines from for all purposes:
set couplers for or broadband used to split TV-FM 75 and outlet plugs— trunk lines. Split line | i
2 to 10 TV or FM sets. yagis. signals. 300 ohm models. 10 models 2 or 4 ways.
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What's all

this talk about
‘exact replacement”
Twist-Prong

Electrolytics?

What is an *‘exact replacement?”” To CDE it's the
proper capacitor to do the job intended—available
when you need it. To others, it means number
matching by the service technician —matching the
numbers on the old unit with those of the replace-
ment—without regard to availability or cost. CDE's
new Twist-Prong line is based on our service-
oriented definition.

Matching numbers may be fun, but there
comes a time when it's a losing game. In Twist-
Prongs the growth in ratings used in original
equipment has been phenomenal. Even the loud-
est advocates of number matching have
to hedge. One advertises over 1700
“‘exact replacements’’ —catalogs about
1200 —and, of that 1200, lists possible
alternates for 297 “‘if the listed capaci-
tor is not available.’” Then, there's the
problem of popular and ‘“‘less popular
items’’ —or, you're lucky if your distribu-
tor has the number you're trying to match
in stock.

To Cornell-Dubilier, the availability of a proper re-
placement to do the job intended is most important.
That's why we've designed a complete new Twist-
Prong line for the professional electronic service
technician. It's a line that recognizes the broad tol-
erances inherent in electrolytic manufacture and
widely recognized throughout the industry—a fact
you've used repeatedly in making replacements.
It's a line that enables your distributor to have a
complete stock so units will be available when you
need them. It's an ‘“‘exact replacement’’ line in the
proper sense of the word.

™  Only the CDE Twist-Prong line is de-
| signed to make your job easier. A new
Twist-Prong Replacement Guide and Cross
Reference details manufacturers recom-
mended in-stock replacements for every
current Twist-Prong rating. The line is
! listed, too, in the new CDE Replacement
. Component Selector. Ask your distributor
for copies today and end the old fashioned
matching numbers game.

2 CORNELL
el DUBILIER

INNOVATION WITH RELIABILITY

T VT
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Reflex
Sound IF

Video and Sound in One Tube

W1

15V 30~ LC

TO GRID

2ND SOUND IF

@ 5Bw8
@ 2ND VIDEQ (F~
oy ST SURDF ®
@ OD an
7 viDED OUTRUT
@' 5% T0 DET LOAD
T AEoRk
o).
@ TS GIMMICK/LJ __
I R sl | o
w4 .1V 3 DP 1 1 ae =
18K '\9/

DC VOLTAGES taken with VIVM, on inactive channel;
antenna terminals shorted. *Indicates voltages
with signal present—see ‘‘Operating Variations.”

D e T

WAVEFORMS taken with wideband scope; TV controls
set for normal contrast. DET (detector), LC (low-
cap), and DP (direct) probes used where indicated.

Normal Operation

Unusual sound takeoff and amplifying arrangement
(from Muntz J-series chassis) is called reflex sound-IF
system. Intercarrier sound signal is devcloped by video
detector M1 as usual. However, instcad of being
coupled directly to conventional sound-1F amplifier,
4.5-mc carrier is coupled through CS5, tuned circuit
L4-C1, and secondary of L1 to grid of V1A, which was
video-IF amplifier “first time around.” In reflex path,
low-value C5 passes only 4.5-mc portion of video-
detector output, rejecting lower-frequency video signals;
L4 and Cl are series-resonant to 4.5 mc, passing this
signal efficiently; secondary of L1 presents low im-
pedance to 4.5-mc signal, being designed to resonate
at video IF. V1A then amplifies frequency-modulated
sound signal. Tuned circuit L5-C3 is portion of plate
load, in series with L2 primary. Winding of L2 offers
impedance only to video-IF componcnts, so sound-IF
carrier is developed across L5-C3 and coupled to sec-
ond sound IF by C7. Wire gimmick is connected to
same signal takeoff point as C7 and capacitively couples
signal to L4 in reflex loop, making circuit regenerative
and improving gain for 4.5 mc. Other components
serve various functions: C1 helps keep 40-mc video-IF
signals out of reflex line as well as resonating with L4,
extra (tertiary) winding on L1 controls bandwidth of
transformer and minimizes unwanted video-IF re-
generation; C6 helps decouple, but also affects level
of 4.5-mc signal entering reflex circuit from video de-
tector. B+ is series-fed through R2, L5, and L2.

Operating Variations

Presence or absence of signals have little
effect on DC voltages at this pin, or at any
other point in this stage. Waveform am-
plitudes, however, depend considerably on both signal
strength and setting of AGC control switch. Demodula-
tor probe must be used to check waveforms at this
point; probes will naturally indicate video modulation
on IF signal rather than sound signal (which is FM).
Designations .1x, 5x, etc., indicate waveform ampli-
tudes as compared with normal 1x amplitude of W2.

PIN 9

At this point, video detector has already
demodulated video-IF signal, so detector
probe isn’t needed. Amount of video sig-
nal passed by small-value C5 is not great—only .15
volts peak to peak, with direct probe. Low-cap probe
would be better, but would attenuate signal so much
(10:1) 4s to render it difficult to see on scope.

Waveform here is interesting to compare
with others. For example, look first at
W4, Signal permitted on reflex line by
C5-R3-C6 consists mainly of sound carrier (note RF
shading) but video can’t be kept out entirely. Further
around reflex path, notice W2—plate load is developing
mainly video, with sound IF not so noticeable. Look
lastly at W1, taken in the plate-load circuit but below
video-IF tuned circuit: Characteristic appearance of W4
reappears in W1, inverted and minus sync tip; notice
also amplitude of W1 is at least 10 times that of W4.

D



Sound Weak, Garbled

Contrast Severely Reduced

C3 Open

{4.5-mc¢ Load Capacitor—47 mmf)

Symptom
Analysis

Almost no sound, even a maximum volume. Noise and
hum level very high in sound. Fine tuning can be
adjusted to improve sound somewhat, but picture is
almost lost. Tune for better picture, sound disappears.
Ringing ghost can be varied considerably by fine tuning.

Waveform Analysis

Appearance of W3 is okay, but
amplitude is considerably re-
duced, even with fine tuning set
for best possible picture. When
fine-tuned for best sound, video
reduces to only .1 volt. Sound-IF
information is missing from W4,
only video shows, at reduced
amplitude. W1 so small that di-
rect probe is needed to view;
again, strong video indicates poor
action of reflex system. Trouble
must be in some section affecting
4.5-mc sound signal.

Voltage and
Component Analysis

Very few voltage clues available; tube pins show same
as during normal operation. DC voltage at point D is
higher than normal, but this is not significant clue.
L5-C3 normally forms parallel-resonant load for 4.5-mc
signal. With C3 open, L5 is no longer proper load and
plain video shows up in all waveforms in reflex path,
instead of 4.5-mc IF. High hum level is caused by sync
pulses making their way around reflex path. Conclusive
test is to try aligning L5; naturally, if it won’t peak, C3
or L5 is faulty. Replacing C3 furnishes final proof.

Best Bet: Scope will isolate this trouble quickly.

Picture Weak

Audio Affected Somewhat

R2 Increased in Value

(1500-ohm Plate Supply Resistor)

Symptom
Analysis

Most noticeable symptom is washed-out video signal.
Video almost takes on appearance of AGC trouble—
picture seems as if it might turn negative. Sound seems
almost normal, except that volume control must be set
higher than usual. Buzz is quite noticeable in sound.

Wavefarm Analysis

W3 is greatly reduced; at some
settings of fine tuning, W3 may
reverse polarity. W2 is only one-
tenth normal amplitude; offers
proof trouble is in V1A or prior
stage. Some video showing in W1,
explaining buzz. W1 is also much
lower in amplitude than normal.
Considering that all waveforms
are reduced in amplitude and
4.5-mc waveform (W1) appears
nearly normal in shape, logical
conclusion is: Trouble common
to both functions.

Voltage and
Component Analysis

Voltage clues are highly significant in this symptom.
Tube will obviously not amplify with plate voltage re-
duced to 10% of normal. R2 is supply resistor for VIA,
and thus is common to both video IF and sound reflex.
Video-IF signal can be considered “first through,” so
is affected more seriously than sound. R2 in this case
increased almost to 150K; at 300K, video would be lost
completely and very little sound would be audible.
Negative-appearing video might lead to suspecting AGC,
but clamping has no effect, so that idea is discarded.

Best Bet: VTVM is sufficient, but scope helps.



SYMPTOM 3

No Picture, No Sound

No Snow

C4 Open

{Screen Bypass—470 mmf)

Symptam
Analysis

Raster is okay, with normal brightness operation. No
video is visible at any setting of contrast control.
Shaded bars may appear, caused by stage oscillation.
Note: Vertical oscillator needs strong sync; therefore
vertical sweep may also collapse occasionally.

Waoveform Analysis

Complete absence of W3 and W1
indicates V1A isn’t passing sig-
nal; however, W2 appears normal
in shape and amplitude. Confus-
ing clues, but they do pinpoint
trouble between V1A and points
A or D. More scoping tumns up
waveform at screen of V1A; C4
should eliminate this signal al-
most entirely. High amplitude of
screen waveform is proof that C4
is totally ineffective. IF waveform
can’t reach points A or D, nor
can video reach M1.

Voltage and
Component Analysis

Increased grid and cathode voltages are only clues of-
fered by VTVM. Negative voltage at grid points to
open L1 or possible oscillation in tube. Open bypass
capacitor fails to keep low end of output load at RF
ground. Main result is that tuned circuits (plate load)
cannot pass signal on; byproduct could be oscillation.
Another way to look at this symptom is to consider that,
with bypass open, screen acts same as plate; signals are
thus conducted straight to power supply. Neither L2
nor L5 will respond to alignment attempts.

Best Bet: Scope does the full job.

Sound Weak, No
Distortion

Picture Okay
C7 Leaky

(Sound-IF Coupling Capacitor—50 mmf)

Symptom
Analysis

Picture is normal on all channels. Contrast and bright-
ness controls operate normally. Volume is very low,
even with control turned wide open, but sound is not
distorted. Lack of buzz in sound would indicate trouble
is in audio stages, but tests there offer no clues to fault.

Waveform Analysis

W3 is approximately normal, or a
little higher in amplitude. Tracing
signal around reflex path reveals
W4 equally well defined and in-
creased a bit. View of W1 isn’t
so encouraging, however: Ampli-
tude is reduced to one-third usual
value, but most significant clue is
total lack of any sync pulses in
4.5-mc signal. Sync pulses aren’t
important to operation of sound-
IF circuits, but fact that they are
missing indicates a fault that
could block low frequencies.

W) i He-10

Voltage and
Component Anaolysis

Leaky capacitor accounts for reduced voltages at screen
and plate; B+ is dropped slightly by increased current
through R2. Indeed, if fault lasts long, or C7 becomes
more leaky, smell and sight of smoke will lead to faulty
component—R?2 will burn, and C7 is most likely cause.
One cause for reduction in sound level is positive voltage
reaching grid of following tube; upsets limiting action
of second sound-IF stage. If L4 or L5 were misaligned,
effect on waveform W1 would be similar, but DC volt-
age would remain about normal.

Best Bet: Scope offers most significant clue.

S5YMPTOM 4



Picture Washed Out

Sound Also Reduced
L5 Open

(4.5-mc Load Coil)

Symplom
Analysis

Picture is weak and washed out, even on local channels.
Weak stations produce little or no sound or picture.
Sound is reduced on all stations and has considerable
buzz, indicating IF-circuit trouble. High contrast set-
ting produces near-normal picture, but buzz persists.

Waveform Analysis

W3 appears normal except that
amplitude is only 20% of usual.
Greatly reduced W2 is indicative
of poor amplification in V1A, sig-
nal at point B is less than 10%
of normal. Checking waveform at
grid confirms this indication; am-
plitude is greater at grid than at
plate. Going one step further,
test at point D would reveal al-
most no 4.5-mc signal in W1—
mostly video there. Further an-
alysis of waveforms tells nothing;
time to switch to VTVM.

Voltage and
Component Analysis

Obvious payoft is voltage check of tube operating poten-
tials. Missing plate voltage is dead giveaway. Since
screen voltage is normal, R2 is ruled out as suspect.
Trouble could be open L2 or LS; ohmmeter check will
verify which. Age, corrosion, poor soldering practice—
all could cause this fault. Cause of buzz in sound is
explained earlier: Video can get into sound-IF circuit
when 4.5-mc tank circuit is no longer tuned; sync
pulses cause buzz. Examination of waveform at point D
shows video and furnishes conclusive proof of this.

Best Bet: Scope not conclusive; VIVM tells the story.

Contrast Poor, Sound

Garbled
Vertical Hold Critical

R1 Increased in Value

(100-ohm Cathode Resistor)

Symptom
Analysis

Picture highlights are not at all distinct. Contrast is
considerably reduced, and even takes on ‘‘negative”
appearance of AGC trouble. Clamping AGC has no
effect. Vertical sync is poor, and picture rolls intermit-
tently. Sound distortion is severe at all volume settings.

Waveform Analysis

Examination of W3 exposes cause
of sloppy sync—compression of
pulses is easily visible in this
waveform. In addition, amplitude
is very low compared with usual
4 to 8 volts p-p. Moving back to
plate of V1A, a look at W2 re-
veals waveshape with very low
amplitude, indicating that V1A
may not be amplifying. Wave-
form at grid of V1A verifies that
V1A is inoperative; waveform is
obviously okay, but is larger at
grid than at plate.

SRID WA 15w

Voltage and
Component Analysis

Switching from scope to VIVM, now that trouble is
isolated, observe plate voltage of V1A. It is almost at
B+ source level; same for screen, and both indicate that
tube conduction must be cut off. Check at cathode
shows much higher-than-normal voltage there, ordinar-
ily result of increase plate current. Only other explana-
tion is that cathode resistor must be high in value. Test
with ohmmeter is conclusive. R1 in this instance had
increased to 15K. Could have resulted from temporary
overload by faulty tube, or could be result of age.

Best Bet: VIVM for voltage and resistance measurements.



fast, accurate, never lets you down . . .

{a i — - — — e ———

wwmv MITE 10130

AM '

ERICA’'S mosT POPULAR TUBE TESTER
- @
-

New Burn-out,
stick proof meter!

IMPROVED

only

NEW TC 130 Y7450

Checks them all ...
including Novars, Compactrons,

N.uwsiors, 10 pin tubes — plus Only 7 Lbs. .
Picture Tubes! Smaller Than A Portable Typewriter

Here's the famous MIGHTY MITE, America’s fastest selling tube checker,
with an all-new look and many new exclusive features. MIGHTY MITE Il
brings you even greater portability, versatility and operating simplicity beyond
comparison. Controls are set as fast and simply as A-B-C right from the speedy
set-up cards in the cover. The new functional cover can be quickly removed
and placed in a spot with more light for faster reading of the set-up data or
“cradled” in the specially designed handle as a space saver as shown above.
New unique design also prevents cover from shutting on fingers or cutting of
line cords as in older models.

In a nut shell . . . the MIGHTY MITE Ill is so very popular because it checks
for control grid contamination and gas just like the earlier “eye tube” gas
checkers (100 megohm sensitivity) and then with a flick of a switch, checks
the tube for inter-element shorts and cathode emission at full operating levels.
Sencore calls this “the stethoscope approach” . . . as each element is checked
individually to be sure that the tube is operating like new. User after user
has helped coin the phrase “this checker won't lie to me”. Most claim that it
will outperform large mutual conductance testers costing hundreds of dollars
more and is a real winner in finding those “tough dogs” in critical circuits such
as color TV and FM stereo.

See Your Parts Distributor-- And See
The Mighty Mite 111 For Yourself!

426 SOUTH WESTGATE DRIVE

S ENCO R E ADDISON, ILLINOIS
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Originally developed for military
and commercial applications, mod-
ern magnetic tape recording has
become one of the most popular
media in home entertainment elec-
tronics. Tape recorder sales are up
and setting new records each season.
In many recorder-equipped homes
heavy use soon causes parts wear
to rear its ugly head as deposits ac-
cumulate, and friction takes its toll.

Of all the components in a tape
recorder, the heads—record and
playback—are victims of the high-
est rate of wear (with the erase head
running third). Only when the
heads are clean, properly maintained
and adjusted, and exhibit their cor-
rect electrical properties, can a well
designed machine produce good
results.

Basic Theory of Operation

Magnetic tape is made of very
fine particles of iron oxide applied in
a thin coating to a backing of plastic
ribbon. To make a recording, the
tape is passed through a magnetic
field, the strength of which is varied
in accordance with the input signal.
The minute particles of the coating
are oriented to the instantaneous
amplitude and direction of the field.

Recording
To accomplish the above effect
on the tape, the head must produce

CoIL

LAMINATED
CORE

GAP

Fig. 1. The internal construction of a typical
laminated recording and playback head.
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Fig. 2. Action in a typical reproduce head.

and control the magnetic field. The
recording head is basically a minia-
ture electromagnet consisting of a
core, a separation called the gap,
and a coil of wire (Fig. 1). When a
segment of tape is opposite the gap,
the signal to be recorded and a high-
frequency bias signal (used to main-
tain linearity of the oxide layer) are
applied to the tape by the magnetic
field. However, it is just as this
segment of the tape leaves the gap
that the field is effectively removed
and the magnetization becomes
fixed. The actual sound recording,
therefore occurs at the trailing edge
of the gap. You can see that the gap
in the recording head must be wide
enough to permit easy application
of the bias to the tape as the mag-
netic field is applied. Gap width in
recording heads varies from about
160 mils (.160") to 300 mils.

Playback

Playback is almost the direct op-
posite of recording. The recorded
tape carries within its oxide coating
a magnetic pattern directly propor-
tional to the original input signal.
When the tape is passed over the
gap in the playback head (Fig. 2),
a voltage is induced in the coil.

To insure high-frequency re-
sponse, the gap of the reproduce
head is made small—the narrower
the gap, the higher the frequency
response. There is a point, however,
where improvement in response is
overshadowed by loss in output—
so a compromise is made. Gap

OF TAPE
HEADS

widths of playback heads range from
40 to 250 mils.

In a great many machines, the
functions of “record” and “play-
back” are combined in one head.
Compromises are made between fre-
quency response, gap width, and
output. One help is the use of
laminated cores; the laminations re-
duce core losses at high frequencies,
permitting a larger gap to be used.

Erasure

The head used for erasing the
tape is similar to the record/play-
back head. A main difference is the
common use of a double gap, wider
than the others, to permit a good
transfer of erase flux to the tape
for complete saturation; this obliter-
ates any previous recording. Since
the frequency of the erase current is
four to six times the highest re-
corded audio frequency it cannot be
heard and the tape is essentially
quiet. Thus, there is a direct rela-
tionship between erase head effi-
ciency and the noise level of the
tape—the residual noise must be as
low as possible.

Selection of Heads

When choosing a head for either
replacement or original installation,
there are several factors to consider.
These fall into two large categories
—electrical and mechanical charac-

e
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| RECORD HEAD

Fig. 3. In this circuit the slugs in coils L1
and L2 are adjusted for proper bias current.




Maintenance and
proper selection are
important considerations

by Stuart N. Soll

teristics—and include impedance,
gap width, track width, and mount-
ing.

Electrical Characteristics

While the basic considerations
in choosing record/playback heads
and erase heads are the same, there
is a difference in relative importance.
Impedance of r/p heads may be in
some cases noncritical, while a small
variation in erase-head impedance
may spell the difference between
proper operation and incomplete
erasure. In both cases the heads
must be chosen for proper track
arrangement.

The simplest tape recorders em-
ploy half-track r/p and erase heads,
often mounted together or even in
the same housing. More versatile
machines offer half-track record/
playback and quarter-track playback
in stereo. More advanced units have
various combinations of stereo re-
cord and playback in various track
widths. The important point to keep
in mind is that the erase head must
match the “record” function in track
arrangement. Thus, a machine with
quarter-track recording must have
a quarter-track erase head.

Record/Playback Head

When replacing a head it is best
to choose one which matches as
closely as possible the impedance of
the original. This is specially true
in machines which have no bias
adjustment. Heads are available in
three approximate ranges—high im-
pedance (3K and up), medium (1K
to 3K), and low (less than 1K).
Select a head at least within the
same range as the original. After
the replacement has been chosen
there are two electrical adjustments
which should be checked—bias and
record current.

Bias—A common result of low bias
current in the record head is distor-
tion of the high-amplitude passages
of the input signal. On the other

hand, higher-than-norma! bias
causes a reduction in high-frequency
response during recording.

If the head is carefully selected to
match the original, or at least ap-
proximate its specs, bias shculd be
no great problem. Ideally, proper
bias is that which will afford maxi-
mum recorded signal at about 500
or 1000 cps. This is checked by
measuring the playback level from a
tape recorded by the head in ques-
tion.

Measure the bias by p]aung a
100-ohm 1-watt resistor in series
with the ground return lead of the
record head. With a sensitive VOM
or VIVM, measure the voltage
across the resistor while the machine
is in the record function. Now check
the specification sheet for ths new
head. If the bias current measured
is within about —10% to +20% of
the spec, satisfactory performance
will probably result. If the bias is
less than 90% of that called for, or
if operation is faulty, an adjustment
is necessary. This is accomplished
quite easily in machines with bias
controls—just vary the control while
watching the meter. Where there is
no bias control, the adjustment in-
volves altering the capacitance (Fig.
3) or coupling (Fig. 4) between the
bias oscillator and the record head.
This should be attempted only
where it is absolutely necessary.
Audio Current—The other electrical
adjustment for the record head is
audio current. The recording level
indicator of the tape machine may
require resetting since the optimum
audio current for the new head may
be different from that of the one
replaced. This can be done in two
ways. You can approximate maxi-
mum level by making a series of
recordings with a 1-kc input signal
supplied by an audio oscillator. In-
crease the level on each succeeding

£
AZIMUTH AND HEIGHT ,_,.. '
ADJUSTMENTS -

Fig. 5. A typical side-mounted head assembly.

=

ERASE MEAD

Fig. 4. Here, the value of C may be altered
slightly to obtain the correct bias current.

run until distortion is noted on play-
back. Then reduce the voltage out-
put of the generator by about 80%
(-12 db). Leaving the input level
control in the same position, adjust
the recording-level indicator to 0
vu, 100%, or “Normal.”

You can also make the audio
current adjustment according to the
head specs. Disable the bias collec-
tor and insert the 100-ohm 1-watt
resistor in series with the head as
before. Feed a 1-kc signal into the
recorder and set the generator level
so the current through the resistor
corresponds with that indicated by
the manufacturer’s spec.
input constant and adjust the indica-
tor to show “normal.”

Both methods result in normal
recording level occurring about 12
db below maximum tape saturation.
Remove the resistor from the circuit
and re-energize the oscillator.

Hold the

Erase Head

In replacing an erase head, try to
obtain as closely matched a substi-
tute as possible. This will eliminate
the necessity of adjusting erase cur-
rent, which can be a problem in
some recorders. While more erase
current than necessary may damage
a head through over-heating, too
little will cause incomplete erasure
of recorded signals.

Determine the oscillator frequency

e Please turn to page 84
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Fig. 6. These heads are mounted together by
means of the same machine screws and nuts.
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CURING BLINDNESS

OPEN

CLOSED

SHADOW

Fig. 1. The patterns of tuning-eye indicators.

Tuning-eye tubes are back, and
have they changed! Remember the
pre-war 6U5/6GS (Fig. 1A) with
the round green eye that opened and
closed as radio stations were tuned?
The modern trend in tuning-eye
tubes is to have a narrow elongated
eye (Fig. 1C), even though there
are some of the older types still
around.

PHOSPHORESCENT
COATING

LIGHT SHIELD

' ANODE (TARGET)

DEFLECTOR PLATE

CATHODE

Fig.2. Construction of 6U5/6G5 indicator tube.
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operation.

by Patrick M. Craney

What'’s the difference between the
operation of the two types? First
let’s look inside the 6U5/6GS5S and
see how it operates. As shown in
Fig. 2, the tube consists essentially
of a cathode and an anode (target);
there also is a deflection electrode
situated so as to prevent electrons
from striking a certain portion of the
anode. In Fig. 3 the deflector is tied
to the plate of the triode section, and
AVC voltage is impressed on the
triode grid. The more AVC voltage
there is present, the less the triode
conducts, and the higher the de-
flector voltage becomes. As the
deflector voltage nears that of the
target voltage, the repulsion of elec-
trons lessens, and the “eye” begins
to close (Fig. 1B).

Fig. 4 illustrates the internal con-
struction of the EMS86 tuning in-
dicator; a simplified schematic using
it is shown in Fig. 5. The operating
principle is similar to that of the
6U5/6G5, even though the elec-
trode arrangement is quite different.
In the old tube the anode itself is
coated with a chemical that glows
when it is bombarded by electrons;
in the new tube, however, the chemi-
cal is deposited inside the envelope
right on the glass.

The exploded view (Fig. 6) of
the new type of tuning-eye tube
illustrates the action of both the
triode and the tuning-eye section.
The electron stream leaving the
cathode is affected by the surround-
ing grid.

Circuit action can be followed by
referring back to Fig. 3. When no
AVC voltage is present on the triode
grid, maximum plate current flows
in the triode. The IR drop across
triode load resistor RS is maximum,
and the voltage on pins 7 and 9 is
at its minimum. This low voltage
on the deflector makes it more nega-
tive than the anode. The anode can

in FM Tuning Eyes

A microscopic view of
indicators and their

therefore attract the electrons in the
beam, pulling them away from cen-
ter and “opening” the eye.

As signal increases (a station is
tuned in), the AVC voltage builds
up, and the voltage on the triode
grid becomes negative; the triode
plate current is reduced, and the
deflector voltage rises toward B +.

The electron stream is subjected
to a different electrostatic field set
up by the deflection electrodes, and
is accelerated. The anode can no
longer pull the beam outward and
the shadow in the center (where no
electrons strike the target) becomes
narrower. The relationship be-
tween anode voltage and deflection-
electrode voltage determines the eye
opening, and this relationship is
determined by the action of the
AVC voltage on the triode. Al-
though the grid surrounding the
cathode slightly reduces the electron
flow toward the target, the phosphor
coating is sensitive enough that little
difference in illumination is noticed.
The major effect is that of beam
deflection.

Tuning-Eye Circuits

There are various ways used in
FM tuners to actuate a tuning-eye
tube. No matter which type of cir-
cuit delivers the control voltage to
the tube, the voltage must be directly
proportional to the signal strength.
The weaker the signal, the lower the
voltage; the greater the signal
strength, the higher the control volt-
age must go. The only tuner stages
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Fig.3. Control and eye tubes in same envelope.



with this type of DC voltage levels
high enough to operate a tuning-eye
tube satisfactorily are the limiter
and the FM demodulator.
Limiter

Two variations of tuning-eye cir-
cuits are shown in Fig. 7. The dotted
line shows the eye tube being driven
by the limiter input voltage; the
dashed line shows it being driven by
the discriminator output voltage. In
the limiter circuit, when the incom-
ing signal is maximum, the voltage
drop across grid resistor R1 is also
maximum, and the negative voltage
is connected to pin 1 of V3 through
isolating resistor R4. This negative
voltage drives the control triode
nearer cutoff; the rising plate voltage
coupled to the control electrodes
brings their potential close to that
of the anode, thus allowing the eye
to close. R4 and C4 form a de-
coupling network to prevent audio
from causing the eye tube to flicker.

Discriminator

If the tuning-eye circuit is actu-
ated by the discriminator, the con-
trol-tube grid is connected, as shown
by the dashed lines, to the discrimi-
nator DC output. When the IF sig-
nal across the discriminator trans-
former makes pin 1 of V2 positive,
current flows through the tube, L3,
R2, ground, and back to cathode
pin 2. A pulsating negative DC volt-
age thus appears across R2. The
opposite-polarity signal excursion
flows from cathode pin 3, through
the tube, L2, and R3, and back to
the cathode; for all practical pur-
poses, this pulsating DC is dissipated
in R3. The negative pulses across
R2 are filtered by R3-C3 and R4-C4.
The AVC voltage thus developed is
applied to the grid of the control
triode. Thus, when a strong RF
signal is received by the tuner, the
discriminator output voltage rises
in a negative direction and drives the
control tube nearer to cutoff.

Ratio Detector

In some FM tuners, the FM de-

GRID

DEFLECTION
ANODE  ELECTRODES

\

WINDOW

FOCUSING
ELECTRODE PLATE

CATHODE
TRIODE

S Y TR

Fig. 4. Cutaway view of the EM86 tuning-eye tube showing respective electrodes in perspective.

modulator is a ratio detector (Fig.
8). The negative DC control volt-
age for the tuning-eye indicator is
developed similarly to that in a
discriminator.

When the IF signal is negative on
pin 1 of V1, it is positive on pin 2.
This causes both halves of the tube
to conduct in series with each other
through R2, R3, R4, and R5. The
negative voltage for AVC develops
at the junction of R2-R3 and is
applied to V2 through R6. Since V1
acts as a half-wave rectifier, no con-
duction takes place when the input
voltage reverses in polarity. C5 re-
moves the audio that may be de-
veloped by ratio-detector action.

Troubleshooting

There is very little that can go
wrong with a tuning-eye tube or
circuit. It is a rare problem that a
tube won’t cure.

Of the other troubles that do
occur, the most frequent is traced
to the triode load resistor. Since
control of the eye depends directly
on the IR drop across this resistor,
the eye will not respond correctly to
changes in signal voltage if the re-
sistance changes. If the resistor
increases in value, the eye will open
too wide and fail to close properly.
If the resistor changes to a lower
value, the eye will not open nor-

® Please turn to page 80
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Fig. 5. Schematic of EM86 tuning-eye tube.

Fig. 6. Exploded view of the EM series of indicator tubes, showing principle of operation.
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Ripple content of the filter output will reveal any excessive hum or
distortion on B4 which may show up as video or audio troubles.

IV Waveforms save Analysis Time

Grid waveform of the video output tube is an accurate indica-
tion of the circuit action in the IF amplifiers and tuner stages.

If sync separator input doesn't closely resemble this waveform,
trouble may be indicated in the IF's, video stage, or the AGC line.

. if you don't believe it, try it! Instead of relying
solely on your voltmeter, which can tell you only
what the DC voltages are and not what the circuit is
actually doing, use your scope. Get into the circuit
and “‘see’”” what is going on. You will be pleasantly
surprised at how fast you can spot certain ‘dog”’
troubles by noting waveforms. We do not suggest
that you scope every stage in the receiver—ijust a few
key check points. By doing so, you can observe the
actual shape of video, audio, sweep, and sync sig-
nals. You can determine what, if anything, is wrong
in each portion of the TV receiver by familiarizing
yourself with these key waveforms and learning to
identify them on sight.

Spikes and distortion are permissible on AGC keying pulses so
long as the fundamental frequency remains stable at 15,750 cps.




With the oscillator tube pulled,
or the output grid grounded, this
waveform will denote properly
operating sync stages.

Yoke-input signal shows condition
of vertical stages and transformer.
Sweep, retrace, and blanking
should be distinguishable.

FLYBACK TRACE

HORIZ SWEEP PULSE

HOR1Z SWEEP PULSE FLYBACK

i the grid drive to the horizontal
oviput tube. No drive means a
defective multivibrator.

VERT SYNC
PULSE]|

\

\
il ‘ Reayey

"

VERT SWEEP PULSE

G

RETRACE & BLANKIN

The phase-detector output signal

is @ composite of AFC signal fed from
horizontal output, mixed with

station sync signals.

If there is no high voltage, check
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Fig. 1. Schematic shows essential components
involved in developing boost from flyback.

There are several key facts that
the serviceman must know about a
circuit to avoid wasting time mak-
ing unnecessary tests. He learns to
look for these pointers as soon as
he unfolds the schematic. The cath-
ode connection of the audio output,
for example, tells whether or not the
set uses “‘stacked” B+, and his
testing procedure is arranged ac-
cordingly. Another essential fact is
whether or not there is keyed AGC.
Often it is important to know if the
CRT is DC-coupled to the video-
output stage.

It is just as important to notice
which stages are supplied with boost
voltage. Failure of the boost volt-
age can be responsible for symptoms
appearing in any of the stages that
depend on this voltage for power or
for keying pulses. An understanding
of how boost voltage is generated
is essential to servicing the circuit,
so with the aid of Figs. 1 and 2 let’s
view the operation of the circuit.

Fig. 1 is a popular deflection and
boost circuit. Fig. 2 shows only the
bottom section of the flyback wind-
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Fig. 2. Equivalent circuit explains boost.
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ing, which is the secondary of the
autotransformer, redrawn with a
generator inserted in series with the
winding to represent the voltage in-
duced from the upper section.

During the sweep time, current
flows upward through the secondary
and through the damper diode.
Assume that 300 volts peak AC is
induced in the secondary. After a
short instant, C2 will become
charged to 300 volts, because it is
connected essentially across termi-
nals 2 and 5 through the low resist-
ance of the damper diode. With the
bottom end of C2 connected to B+,
the voltage across the capacitance is
in series with 250 volts DC. The
voltage from terminal 5 to ground
is therefore equal to the sum of the
induced 300 volts and the B4+ —a
total of 550 volts DC.

Fig. 3 shows the block diagram
of a portion of a newer-model re-
ceiver with autotransformers in the
vertical and horizontal outputs. In
this design even the brightness con-
trol uses the boost voltage. In color
sets, voltage derived from boost may
be used in the burst amplifier, blank-
ing amplifier, color-killer stages, and
convergence circuits.

Although very few models use the
boost voltage in all circuits possible,
you can never be sure where it is
being used until you study the sche-
matic. The case histories which fol-
low illustrate how easily you can be
fooled.

Vertical Foldover

Fig. 4 shows the symptom which
occurred in a receiver using the
circuit of Fig. 5. Because of the
appearance of the screen, the tech-
nician immediately suspected the
vertical cathode bypass capacitor.
However, substitution of a new
capacitor for C18 did not help, and
the resistance from cathode to
ground with the capacitor discon-
nected was normal, indicating that
the cathode resistors were not de-
fective.

Next, coupling capacitor C12 was
replaced with no success. The com-
ponents in the waveshaping and
feedback network (R20, R21, R22,
R24, C15, and C19) were all re-
placed to no avail, and out of
desperation C10 and C11 were also
substituted. When there was still
no change in the raster, the tech-
nician, convinced that the trouble

was in the vertical-output stage,
changed the output transformer. But
when he turned the set on again,
the symptom was still there.

All of these tests might have been
avoided by a little study of the
schematic before jumping to the
conclusion that all vertical linearity
and foldover problems are caused
by failures in the vertical-output cir-
cuit. It is very common to find
boost voltage fed to the vertical
oscillator through the height con-
trol. When an autotransformer is
used at the output, a jumper within
the yoke often connects the vertical
winding to the low side of the hori-
zontal winding, thus feeding boost
voltage to the vertical output tube.

A good place to begin analysis of
any kind of distorted vertical sweep
is at the grid of the output tube.

When the linearity is affected, a
scope can indicate the shape of the
oscillator output signal. When only
the vertical size is affected (no
change in linearity), a VITVM will
indicate the amount of drive voltage
present. In the case of the defect
illustrated in Fig. 4, both instru-
ments pointed to a defect in the
drive signal; this led to DC meas-
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Fig. 3. Many circvits in an ordinary televi-
sion receiver may depend on boost for power.



urements at the plate of the multi-
vibrator (pin 6 in Fig. 5) where
the voltage was found to be low.
The next step was to check the DC
voltage at the junction of R15 and
R30, which was also low. The full
480 volts was found at the end
of R19 nearest the autotransformer;
R 19 had increased in value because
of leakage through C13.

When you see that the entire ver-
tical section is fed from the boost
and that the symptom involves fold-
over combined with loss of vertical
hold, it is easy to isolate the trouble
to those components common to
the oscillator and output sections.

Blooming and HV Loss

Fig. 6 shows the circuit which
produced the blooming pictured in
Fig. 7. After the set had been

A troubleshooting analysis of
the extra power supply.

by Edward F. Rice

played for approximately an hour,
the brightness began to increase
slowly, and the width began to
shrink. This process continued until
the condition of blooming shown in
Fig. 7 was reached; then the raster
went out completely, leaving no
trace of high voltage at the 1B3
plate cap.

The usual steps to cure blooming
were taken—the horizontal-output,
oscillator, and damper tubes were
changed. Although the 1B3 is the
most common cause of blooming,
it was not suspected in this case
since there was no high-voltage AC

Fig. 4. Unusual symptom was boost problem.

at its plate cap after the raster went
out. Next the technician monitored
the grid bias on the horizontal out-
put tube as the blooming became
worse. The drive voltage remained
steady at —25 volts even zfter the
high voltage disappeared. The
screen-grid voltage also remained
constant.

With this information the tech-
nician finally concluded that the
defect was in the damper and fly-
back circuits. Monitoring the boost
voltage revealed that it dropped
slowly from 560 volts, reaching
about 260 volts at the time the high
voltage went off. Boost capacitor
C1 was replaced, but there was no
change in the symptom. The values
of the brightness control and series
resistor R40 were both checked and
found to be normal.

The problem was finally solved
by replacing R1, the damping re-
sistor in series with the yoke center
tap. Much time could have been
saved if the technician had noticed
that the boost voltage is applied to
the brightness control, causing a
positive voltage to reach the cathode
of the CRT. Without this current
flow through the brightness control,
the CRT cathode is practically at
ground potential, and brightness
reaches maximum. The reduced
boost voltage also leads to reduced
horizontal output, which in turn
causes the high voltage to be re-
duced. This further contributes to
the symptom. Thus the blooming
that appeared to be the main symp-
tom was merely a side effect of the
gradual decrease of boost.

Unstable Horizontal Sync

The circuit in Fig. 8 developed
into a rather confusing set of cir-
cumstances and was considered to
be quite a “dog” around the shop
for a while. The set was brought
in with no high voltage. Since the
tubes had been checked on the serv-
ice call, the first test was to measure
the drive voltage at the grid of
the horizontal-output stage, which
turned out to be normal. The screen
voltage of the stage appeared to be
somewhat low; it measured about
100 volts DC. This suggested that
excessive screen current might be
reducing the voltage at the screen-
grid terminal.

The boost voltage was measured
at terminal 2 of the flyback trans-
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Fig. 5. Circuit that was responsible for the
weird display illustrated in photo of Fig. 4.
former and was found to be only a
few volts. The ohmmeter indicated
that terminal 2 of the flyback trans-
former was practically grounded,
and the repairman was reaching
for the flyback catalogue when he
spotted C29. When one end of this
capacitor was disconnected, the high
voltage returned. The capacitor was
replaced and the set was turned on.
The raster appeared, but when a
station was tuned in there was no
horizontal sync. The blanking bar
could be made to stand up vertically
by carefully adjusting the hold con-
trol, but continuous adjustment was
required to keep the picture on the
screen. The boost voltage was
checked again, just to make sure,
and it was normal. Until now this
e Please turn to page 82
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Fig. 6. Circuit in which brightness control
and CRT depend on boost action for voltage.
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IMPROVING
RETRACE
BLANKING

Circuits and components to
help eliminate

those lines.

by Thomas A. Lesh

Vertical retrace lines on a TV
screen—the slanting traces seen in
Fig. 1—are usually a sign of trouble.
However, in some of the oldest re-
ceivers still in service, these traces
simply indicate the lack of a retrace-
blanking circuit. Many early sets
rely on only the blanking pulses in
the video signal to suppress the re-
trace lines, and careless adjustment
of the brightness and contrast
controls could prevent thorough
blanking action. Servicemen are still
receiving occasional requests to
install more efficient blanking net-
works in these sets; they can do the
job easily if they understand a few
basic requirements of blanking
circuitry.

As a rule, only two to four com-
ponents need to be added, forming
a coupling circuit to feed a sample
of the vertical sweep signal to the
picture tube. The retrace pulses
in this signal ordinarily should have
an amplitude ranging from 20 to

Retrace lines indicate ineffective
vertical blanking system in older receiver,

Fig. 1.

100 volts peak to peak, and the
portions of the waveform between
pulses should be free from video
“hash” to prevent modulation of the
CRT beam. The coupling circuit
must also eliminate the sawtooth
slope from the vertical sweep wave-
form, so no shading effect will be
introduced into the background
brightness of the raster. In most
cases, these requirements are not at
all difficult to achieve.

The blanking waveform is applied
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Blanking pulses can be obtained from secondary of the vertical output transformer.

to either the cathode or the grid of
the picture tube—whichever does
not receive the video signal. Since
the object of blanking is to cut off
the CRT during vertical retrace
time, the blanking signal should con-
tain negative pulses if fed to the
grid, or positive pulses if fed to the
cathode.

Pulse Sources

Usually, the most convenient
source for a blanking signal is at
one of the secondary terminals of
the wvertical output transformer.
There are cases, however, in which
this point is unsuitable, and an al-
ternate connection must be made.
When negative pulses are required.
an adequate signal can often be
obtained from the RC network in
the plate circuit of the vertical os-
cillator or discharge stage; for
positive pulses, the plate circuit of
the vertical output stage is some-
times a satisfactory source. The
design of the blanking network can
be modified as necessary for mini-
mum loading at each of these points.

Output Transformer

The isolated-secondary type of
vertical output transformer, com-
monly used in early-model receivers,
is relatively easy to work with be-
cause pulse waveforms of opposite
polarities are usually present at the
two secondary terminals. The first
step is to scope across both leads
to find the pulse polarity. In order
to supply the pulse, one winding
lead will have to be grounded; the
other terminal may then be con-
nected to the CRT through an RC
coupling circuit.

In the simplest case—grounded-
grid CRT circuitry—the blanking
network shown in Fig. 2A may suf-
fice. Again, be sure the correct
side of the secondary is returned to
ground. CI merely couples the sig-
nal, and the pulse voltage developed
across Rl is applied to the grid. If
results are not satisfactory, one or
more additional components may
have to be added. For example.
some receivers use extra parts such
as R2 and C2 (Fig. 2B) for added
isolation and waveshaping.

To avoid exceeding the maximum
voltage ratings on the picture tube,
it’s advisable to apply pulses no
stronger than necessary to accom-
plish blanking. If the available pulse
waveform has too much amplitude,
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a capacitor like C3 (Fig. 2C) can
be added to reduce it to a safe
value. Cl and C3 act as a capaci-
tive voltage divider, and the value
of C3 can be “juggled” until ex-
actly the desired proportion of the
signal voltage is developed across
it. Adding fairly high-value series
resistors such as R3 is another way
to reduce the pulse amplitude, with
considerably less loading of the yoke
circuit.

If the grid was originally con-
nected to the brightness-control
circuit instead of to ground, blank-
ing can still be added, without dis-
turbing the action of the control.
One precaution: If the grid is by-
passed to ground or B+ via a large-
value capacitor (as in Fig. 2D), it
may be necessary to add a resistor
such as R4 between the grid and this
capacitor, to prevent losing most
of the pulse signal. On the other
hand, if C1 and the bypass capaci-
tor can be made almost equal in
value, the latter will cause only
moderate attenuation of the pulses.
As we pointed out in the last para-
graph, this reduction in amplitude
may be desirable, to keep the pulses
from being too strong. If the bright-
ness control is unbypassed, adding
a capacitor similar to that in Fig.
2D will protect the control from
possible damage by the pulses.

The technique of feeding a posi-
tive pulse to the CRT cathode is
basically no different from that of
feeding a negative pulse to the grid;
the required blanking networks are
similar to those just described. Fig.
2D is most generally applicable,
since the brightness control is com-
monly located in the cathode circuit.

Autotransformer

When an autotransformer is used
to drive the vertical yoke windings,

R
m 1 YOKE i

t 1

i

! |

(A) CI1 couples negative pulse
OUTPUT-TUBE

-

PRIMARY
T0
YOKE

PRIMARY

B+
(B) Changing feed point

Fig. 3. To obtain negative pulses from auto-
transformer, make connection at proper lead.

a suitable blanking waveform may
not be so easy to obtain. One of the
secondary terminals is always con-
nected to the B+ or boost line, and
therefore is at AC ground; the pulse
polarity at the remaining “hot” ter-
minal may or may not be correct for
blanking. Typically, if the center
tap is “hot,” it has negative pulses.
Some receivers are wired as in Fig.
3A to make a negative blanking
waveform available for the CRT
grid, but sets not equipped with
blanking are more likely to have the
B+ connection at the bottom tap of
the autotransformer.

If the sweep circuit is not too
critical, it is sometimes possible to
change the B+ feedpoint to the
other secondary terminal. This al-
teration does not reverse the sweep,
but it does change the operating
conditions of the transformer; only
the upper portion, instead of the

TV TUNERS

"ALLTYPES

* REBUILT OR
EXCHANGED

Including all parts and labor
(except broken wafers—billed at cost)

9 ® Normally shipped same day received

L. A. TUNER EXCH

Circle 17 on literature card

¢ 90 day full guarantee
e U/V combinations $17.95

FREE—II Mailing carton sent to you on request

Phone REpublic 3-918%

ANGE 4411 West Jeferson Bivd,

Los Angeles 168, Colifernia




CHECKS AND REJUVENATES ALL PICTURE TUBES
WITHOUT ADAPTORS OR ACCIDENTAL TUBE DAMAGE -

The All New

SENCOR

—

CR125 CATHODE RAY TUBE TESTER

An all new method of testing and rejuvenating pic-
ture tubes. Although the method is new, the tests
performed are standard, correlating directly with
set-up information from the RCA and GE picture
tube manuals. )

Check these outstanding features and you wil
see why this money making instrument belongs on
top of your purchasing list fof both monochrome
and color TV testing.

Checks all picture tubes thoroughly and carefully;
checks for inter-element shorts, cathode emission,
control grid cut-off capabilities, gas, and life test.
Checks all picture tubes with well filtered DC just
like they are operated in the TV set.

Avutomatic controlled rejuvenation. A Sencore first,
preventing the operator from over-rejuvenating or
damaging a tube. An RC timing circuit controls the
rejuvenation time thus applying just the right
amount of voltage for a regulated interval. With
the flick of a switch, the RC timer converts to a
capacity type welder for welding open cathodes.
New rejuvenation or welding voltage can be re-
applied only when the rejuvenate button is released
and depressed again.

Uses DC on all tests. Unlike other CRT testers that
use straight AC, the CR125 uses well filtered DC
on all tests. This enables Sencore to use standard
recommended checks and to provide a more accu-
rate check on control grid capabilities. This is very
important in color.

No adaptor sockets. One neat test cable with all six
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All six sockets, in-
cluding latest color
socket, on one neat
cable.

Checks each gun
individually in color tubes

sockets for testing any CRT. No messy adaptors,
reference charts or up-dating is required. The Sen-
core CR125 is the only tester with both color sock-
ets. (Some have no colar sockets, others have only
the older type color socket.)

No draggy leads. A neat, oversized compartment,
in the lower portion of the CR125 allows you to
neatly “tuck away” the cable and line cord after
each check in the home.

Model CR125. .. ... ... ............ $69.95

MODEL CR128
For the man on
the go. Same as
above but in all
steel carrying
case .. .. $69.95

PS127 DELUXE WIDE BAND OSCILLOSCOPE

AT A

SURPRISINGLY LOW PRICE

This all new 5 inch oscilloscope offers the finest in
performance, portability and appearance. Vertical
amplifier frequency response, flat within 1 DB
from 10 CPS to 4.5 mc and only 3 DB down at
5.2 mc insures true waveform reproduction. Ver-
tical amplifier sensitivity of .017 volts RMS for
one inch deflection on wide band (without band
switching) is found only on scopes costing hun-
dreds of dollars more. High input impedance of
2.7 megohms shunted by 99 mmfd (or 27 megohms
with 9 mmfd with built-in low capacity probe),
insures minimum circuit loading. For the first time,
waveforms can be viewed in TV horizontal and
vertical output circuits with the low capacity probe
that will withstand up to 5000 volts peak to peak.
To top that, the vertical amplifier attenuator con-
trols are calibrated directly in peak to peak volts
for fast direct reading of all peak to peak voltages.

Horizontal amplifier extended sweep range from
5 to 500 ke in five overlapping steps and frequency
response from 10°CPS to 1 me within 3 DB insures
linear sweep and positive sync. External inputs for
horizontal sweep and sync, intensity modulation,
and smart two-toned case and “designer” styled
controls brands the PS127 a truly professional
oscilloscope.
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MODEL C8T .
INTRODUCES AN ENTIRELY NEW
LOUDSPEAKER FOR COMMERCIAL
SOUND APPLICATIONS
Here is a full-range speaker that efficient 8-inch speakers available
will satisfy the requirements of today.
even the most critical audio engi- It’s priced right, too, providing
neers. an edge in today’s competitive
Designed for varied commercial market. Oxford ‘“know-how” and
sound uses, including background volume makes it possible to peg
music, paging and intercom, the the price of the C8T under many
new Oxford C8T features an un- single cone 8's in use today.
usually wide distribution pattern The C8T 1is representative of
(110°) combined with superb high Oxford’s advanced commercial
fidelity sound reproduction. The sound line, where quality and price
C8T is a true coaxial type speaker are perfectly blended to give you
with dual cone and magnet con- the world’s greatest speaker values.
struction and built-in crossover. Write today for complete infor-
Frequency response is from 45 to mation on the new C8T speaker.
15,000 CPS and is one of the most Ask for Bulletin No. C-102.
OXFORD / TRANSDUCER COMPANY
Division of OXFORD ELECTRIC CORPORATION
2331 North Washtenaw Ave.+ Chicago 47, lllinois
Circle 19 on literature card
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Fig. 4. Type of pulse that makes spike is most
effective for feeding to the CRT for blanking.

whole winding, acts as a primary
(see Fig. 3B). Some circuits can
be adjusted to compensate for this
shift in operation, but others cannot.
Therefore, it may be easier to look
elsewhere for a blanking pulse.

Vertical Drive Circuit

Although the signal fed to the grid
of the vertical output tube is bas-
ically a sawtooth, it often contains a
sizable negative-pulse component
(see Fig. 4). If so, this pulse can
usually be routed to the CRT grid
in such a manner as to produce
effective blanking. The main prob-
lem is to tap into the drive-signal
forming circuit without changing its
RC characteristics enough to distort
the vertical sweep. Adding a blank-
ing network may necessitate slight
changes in the values of other re-
sistors and capacitors in the area
between the vertical discharge and
output stages.

Some original circuits include one

FROM
VERT
Qsc
T0 VERT
OuTPUT
.1
BV
HEIGHT 27000 )
BOOST 15000

OUTPUT Y Yiov

TO VERT
QUTPUT CATH

VERT
LINEARITY

(B) High impedance blanking network

Fig. 5. Blanking pulses can be obtained by
tapping into the vertical waveshaping circuit.
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R AND ANALYZER

SEN[}URE Mx129 FM MUL*‘PL b S AU G

STEREQ
SERVICE

19 TRANSISTORS
ALL CRYSTAL CONTROLLED
TRULY PORTABLE ONLY 7, LBS.

*16950

SAVE HUNDREDS
OF DOLLARS

... with the ALL NEW S ENCORE
MX129 FM STEREO MULTIPLEX GENERATOR AND ANALYZER

It has been established by all Radic and TV manufacturers that
you must have a generator of this type to service FM stereo
receivers. Here is a new field just waiting for qualified men, a
field that is growing as fast as color TV. Multiplex is simple to
service with this generator. If you can service an FM receiver,
you can service multiplex once your have the MX129.

Look at the outstanding features of this all transistorized Sencore
unit and you will see why it is the most versatile, most portable,
most trouble free unit on the market. It is just like having your
own FM stereo transmitter on your bench or service truck. All
signals are crystal controlled and instantaneous because there
are no tubes to warm up. Powered by 115 volts AC to insure top
performance at all times.

The MX129 produces all signals required for trouble shooting
and aligning the stereo portion of the FM multiplex receiver and
can be used as a stereo demonstrator by feeding in left and right
audio signals into the jacks marked LEFT and RIGHT EXT. SIG.
This unique feature will allow you to demonstrate stereo to the
customer even when a stereo program is not being broadcast.

The MX129 becomes a complete trouble shooting analyzer
with the addition of a meter calibrated in peak to peak volts and
Decibels. No other equipment is required for checking channel
separation or alignment. A jack marked EXT. METER is provided
for connecting the meter to the stereo speakers or at other points
after detection.

SENCORE

Here are the signals available on the MX129 for align-
ment, trouble shooting and analyzing:

@®FM-RF carrier with composite multiplex audio signal
just like that transmitted from the FM station: 38kc
suppressed carrier, 19kc pilot and 67kc SCA signal.
This signal available at RF output cable.

@Multiplex signal is formed by either 60 cycle or 1000
cycle internal tones for greater flexibility in testing.

@Full control over left and right channel amplitude
(and therefore modulation). Built-in meter is used to
set controls for equal modulation of FM carrier.
Channels can be turned completely off when desired.

@ 19kc pilot calibrated directly in percentage of modu-
lation; can be generated separately for 19kc amplifier
peaking by turning down left and right channels.

@®External 67kc SCA (subscription) signal available at
jack marked SCA OUT (67KC) for trap adjustment.
This signal, not found on some high priced multiplex
generators, is very important on new stereo receivers
with adjustable 67kc traps.

@Compcsite signals, same as described above, availa-
ble on jacks marked COMP. OUT for signal injection
beyond the FM detector.
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ONLY COURSE OF ITS KIND!
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|/

LATEST |
METHOD

. B ] tg
5-VOLUME HOWARD W. SAMS §
Basic Electricity/ Electronics |

A PROGRAMMED LEARNING COURSE E

t] now! unique, positive training
% worth hundreds of dollars...

% First completely new Course to be pub-
2 lished in the last 10 years...using the
" latest 5-step Programmed method for
quick, effective, positive learning... _
i This 5-volume series completely replaces
¥ any prior publication. Primarily intended i
for technician-level training; no prior &
% knowledge of electricity or electronics
i required. Completion of the Course pro- &
g vides all the basic knowledge and prep- 5
& aration for advancing into the study of
such_specialized areas as Radio Com- §

8 munications, Industrial & Military Elec- [
& tronics, Radio & TV Repair, Electricity &
% & Power, etc. Easy, positive gelf-instruc- &
B tion is assured by the unique, ultra- ¥
% modern programmed-learning method [
& used in each volume. =

Vol 1. Basic Principles & Applications

Vol. 2. How AC & DC Circuits Work

Vol. 3. Understanding Tube & Transistor Circuits

Vol. 4. Understanding & Using Test Instruments

Vol. 5. Motors & Generators—How They Work

{Complete Set contains over 1300 pages; 1250
illustrations; 51 chapters; in sturdy ship case)

SPECIAL MONEY-SAVING
PRE-PUBLICATION PRICE!
B 5-Volume Set, ECY-50 (soft-cover in slipcase),
& Special Prepublication Price, Only $17.95
i (After June 30, 1964, regular price will be $19.95) 5
= 5-Volume Set, ECS-50 (hard-bound in slipcase), §

& Special Prepublication Price, Only $21.95
5 {After June 30, 1964, regular price will be $24.95)

HOWARD W, SAMS & CO., Dept. PFE-5
4300 W. 62nd St., Indianapolis 6, Ind.

Please send me the following:
0 ECY-50. 5-Volume Set (soft-cover) at the

0O ECS-50. 5-Volume Set (hard-bound) at the
Special Prepublication Price of only $21.95.

Name

Address

City. Zone. State.

r
1
1
1
[}
[}
: Special Prepublication Price of only $17.95.
]
1
1
1
1
1
I
|
]
1
]
I

My Distributor is:
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Fig. 6. C1 and R1 filter out the sawtooth.

or more resistors in series with the
sawtooth-forming capacitor between
the oscillator plate and ground. The
purpose of the resistor is to develop
the pulse portion of the drive wave-
form; thus, it is an excellent source
of blanking pulses. Since the re-
sistor can also serve as a grid return
for the CRT, a simple direct con-
nection can sometimes be made to
the grid—as in Fig. 5SA. In other
cases, an RC coupling circuit simi-
lar to CI-R1 in Fig. 2A may be
preferable; or, for minimum loading,
a higher-impedance blanking net-
work like that in Fig. 5B may fill
the bill. Incidentally, as this last
figure shows, a low-resistance con-
nection to ground through the cath-
ode circuit of the output stage is a
satisfactory ground return for the
CRT grid—if special precautions
are taken to isolate the grid from
the parabola-shaped ripple wave-
form present at the cathode.

Lacking a convenient resistor as
a blanking-pulse source, you can
sometimes tap in directly at the
plate of the vertical oscillator. How-
ever, to avoid picking up the saw-
tooth component of the drive signal,
you may need to use a high value
of CRT grid resistance and a rather
small retrace-coupling capacitor, as
in Fig. 6.
Vertical Output Plate

If you need positive blanking
pulses (Fig. 7), and can’t obtain
them easily from the vertical output
transformer, you can make use of
those at the plate of the output tube
(Fig. 8). These extremely strong
pulses (500 to 1000 volts) must be
divided down to a small fraction of
the available amplitude; for this pur-
pose, you can arrange your coupling
circuit as a capacitive voltage di-
vider, using values approximately as
given in Fig. 6. It’s fortunate that
the C1-C2 ratio shown in Fig. 8
gives the desired division of the sig-

Fig. 7. The sweep pulse at the vertical output
tube is o source of positive blanking pulses.
al, for C1 must be small enough
to minimize loading of the vertical
circuit, and C2 must be large enough
to provide some bypassing of the
cathode for video and hum. RI is
mainly an isolating resistor.

In combined vertical multivibrator-
output circuits, some point in the
feedback network may be usable as
a blanking-pulse source. This can
be a tricky proposition, though;
unless the blanking network is care-
fully blended into the design of the
feedback circuit, it can cause dis-
tortion of the multivibrator wave-
form and lead to vertical instability.

Conclusion

The blanking circuits in this article
are intended only as general guide-
lines to the theory of developing cir-
cuits to fit individual circumstances.
Experimenting with different com-
ponent values and circuit hook-ups
will pay off in more effective blank-
ing.

Remember that you’re dealing
with sharp pulses that will place
fairly heavy stresses on components
in and around the blanking circuit.
Therefore, use new parts with gen-
erous ratings, and avoid feeding ex-
cessively high-amplitude pulses to
the CRT. Finally, check to make
sure the vertical sweep and the pic-
ture quality have not suffered from
the addition of blanking. If every-
thing is okay, you can be proud of
having made a change that allows
the set to operate better than when

it was new. A
SOCN ‘ 4v
VERT\I\I 1500 i :
OUTPUT mm' =T

s |
10" 1000v : = frh
@_,. 02 |

" 10 BRIGHTNESS-

CONTROL CIRCUIT

Fig. 8. The pulse in Fig. 7 will be properly
shaped by resistor R1 and capacitors C1, C2.
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when you specify ELM ENCO dipped Mylar* paper

Every time you make a call ... service a circuit...change a component — you bet on the parts used. Make sure the odds
are in your favor with miniaturized Elmenco Dipped Mylar-Paper (DP) capacitors. Over 100 million are in use now,
because Elmenco DP capacitors give missile quality at commercial cost. Whether for radio-TV repairs, or critical
industrial circuitry, reliable, dependable, rugged Elmenco capacitors eliminate profit-killing callbacks and customer
complaints. Elmenco DP capacitors operate at 125°C without derating, are completely moisture proof, and are up to 50%
smaller than comparable types. You can substitute values in a capacitor, but never virtues. Ask for Elmenco, and be
sure you get it. Elmenco DP capacitors are available from stock only at authorized ARCO distributors throughout the U.S.A.

*Reg. Du Pont Trademark

ARCO’S RESERVE WAREHOUSES

You can get your Elmenco (DP) capacitors in
any quantity within 24 hours from coast to
coast. They're stocked in depth at Arco’s
reserve warehouses serving authorized Arco
distributors throughout the nation. Call your
Arco distributor today!

R C Community Drive, Great Neck, N.Y. [0 516 HU 7-0500

electronics inc. Branches: Dallas 7 [J Los Angeles 35
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QUICKER SERVICING
by Carl Babcoke
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j %

Most TV viewers seem to grow
accustomed to the shortcomings of
their black-and-white receivers, and
such things as ghosts, smear, or dim
pictures are eventually taken for
granted. They see an acceptable
picture as they want to see it, not as
it really is. I doubt, however, if
these same viewers would ever toler-
ate a color set that shows a picture
in which the skin color of their
favorite TV performer is wrong. Of
course, the exact color of many ob-
jects is unimportant (who cares if
a painted wall is light blue or
aqua?). But what Western fan
would tolerate for long a green-faced
Adam Cartwright riding over hills
covered with purple trees? Other
defects, such as smeared lipstick or
pale color would be minor in com-
parison.

Yet, the difficulty in locating the
source of these and similar hue
troubles is not nearly so great as
their importance might indicate. A
few examples from our own experi-
ence may help to clarify this point.

For several years, I serviced all
the color receivers myself; but color
servicing has increased so much
that we now route color calls the
same as black-and-white calls—on
the basis of location. If the outside

46 PF REPORTER/May, 1964
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COLOR HUE
TROUBLES

man gets stuck on a set, he merely
calls the shop technician for help.
This has necessitated a continuing
on-the-job training program for our
whole force, and we hold a short
session in the shop once a week.
These short meetings are quite
varied in format and range all the
way from a short lecture or demon-
stration about color sets to open
sessions where the men tell of recent
experiences.

Phase and Saturation

We were talking on demodulators
one day recently, and 1 explained
that correct tint depended on proper
phase, and that phase was not some
supercomplicated subject that could
be understood only by vector an-
alysis. Vector diagrams offer the
engineers a powerful tool, but as
practical servicemen we don’t con-
sider phase in that way. The sine
wave we see on an oscilloscope is
one form of vector graph, but it is
uncalibrated. A ghost is merely a
second signal that has been delayed
and so arrives “out of phase” with
the main signal. (When the hori-
zontal oscillator locks in with the
blanking bar in the middle of the
picture, this is a good illustration of
correct frequency and wrong phase.)

In color demodulators we are in-
terested only in the instantaneous
voltage of each of two separate sine
waves; one from the chroma side-
bands (color information) and the
other from the local 3.58-mc oscil-
lator (demodulator phase informa-
tion). A change in the amplitude
of either signal will give a compar-
able change in the amplitude of the
output signal (amount of color or
color saturation), while a change in
the phase of either will produce a
different color hue (or tint) on the
screen.

Correct Hue

At our next session, I demon-
strated how to use a keyed color-bar
generator to check the performance
of a set, particularly for proper op-
eration of the hue control and cor-
rect crossover of the color bars.

When the bar pattern is viewed
with only one color gun activated,
it is easy to see that the vertical bars
of color vary in intensity from bright
down to the same intensity as the
space between the bars, then with
even less brightness until the re-
maining bars are dark. The cross-
over point is the particular color
bar, out of the ten, that is the same
intensity (or brightness) as the space
(background) between the bars. It
is best located by numbering the
bars starting from the left (with all
color guns on); when you spot the
bar you wish to examine, switch off
the other two guns. Red crossover
should occur at the sixth bar, green
at the seventh bar, and blue at the
third and ninth bars. The hue con-
trol moves all three colors (the
entire spectrum, actually) from side
to side as it is turned, but we usually
set it so the third bar is maximum
red, with the control at midrange.
The second bar corresponds closely
to skin color, and the hue control
should be able to change this bar
from cyan to magenta. Some devia-
tion from these perfect conditions
must be expected, but they should
not exceed one half-bar.

I also demonstrated to the group
how to set the 3.58-mc oscillator to
its correct frequency. First, ground
the reactance-tube control voltage
(most color chassis have a special
test point for just this purpose) and
then adjust the reactance coil for
a “zero beat” condition where the
bars float slowly across the screen
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AT SWEEP, SYNC OR HIGH VOLTAGE TROUBLES?
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CIRCUITS.....
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NEW, IMPROVED SENCORE
SWEEP CIRCUIT ANALYZER

MODEL SS117

How many times do you ask, “Why do I take so long find-
ing that sweep trouble?”” How often have you wondered
whether weak horizontal sync was caused by defective sync
circuit, horizontal oscillator, or sync discriminator? Can you
quickly isolate inadequate width or low 2nd anode voltage
to the oscillator, output, flyback transformer,or yoke? How
many times have you changed a good yoke by mistake?

The SS117 will pinpoint troubles like these in minutes with
tfied and proven signal injection, plus yoke substitution for
dynamic in-circuit tests. Error proof push button testing en-
ables you to make all tests from the top of the chassis with-
out removal from cabinet for maximum speed and profit on
every job.
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Sencore Sam says . .
EACH PACKAGED UNIT CONTAINS:

Prepared and Edited by H. W. Sams.
® A complete 33 RPM, 10 inch Permanent Record

Shooting.”

Here are the checks the SS117 makes . . .
Horizontal Oscillator: Checked by substituting 15,750
variable output universal oscillatorfrom SS117. Signal can
be .injected at any spot from horizontal output grid to
horizontal oscillator to determine defective component.
Horizontal Qutput Stage: Checked by reliable cathode
current and screen voltage checks made with adapter
socket and two push buttons,

Horizontal Qutput Transformer: Checked for power
transfer in circuit and read as good or bad on meter.
Horizontal Deflection Yoke: Checked by direct substi-
tution with adjustable universal yoke on SS117.

. How can you miss . . .

asy to Follow Instruction Book Especially

How to Simplify Sweep Circuvit Trouble

oM vou
¥ suasy,
COn anp ,“"“';:uu
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PUSH BUTTON TESTING . . .
for Color and Black and White

Vertical Oscillator: Checked by substituting 60 cycle
synchronized oscillator.

Vertical Output Transformer: By simple signal injection
for full height on picture tube.

Vertical Deflection Yoke: By signal substitution for full
height on picture tube.

Sync Stages: Checked by synchronizing triggered hori-
zontal SS117 oscillator from any stage. If oscillator syn-
chronizes, sync is G.K.

2nd Anode Voltage: A new dynamic check using simu-
lated picture tubeload. C.R.T. does not need to be opera-
ting for current tests. No interpretations—read direct
from O to 30 KV.

External Circuit Measurements: By applying from O to
1000 volts AC or DC to external meter jacks. Meter will
read DC or peak-to-peak volts. 0 to 300 milliamp scale
also provided for measuring horizontal fuse current.

New features include: Large 0 to 300 microamp meter
for minimum circuit loading; all-steel carrying case with
full mirror in adjustable cover; two 115 volt AC outlets
in cable compartment.

Size: 104" x 914" x 315", Wt. 10 lbs.
Model SS117

$ 50
Dealer Net 9

SEE YOUR AUTHORIZED SENCORE DISTRIBUTOR
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Get Your First Class Commercial

F. C. C. LICENSE

QUICKLY!
[ ]

Our business is electronics training. We
are now in our fourteenth year of oper-
ation, and have trained thousands of
electronics technicians for successful
careers.

We specialize in preparation for F.C.C.
license examinations. Learn how our
training can prepare you quickly for your
first class commercial F.C.C. license. Write
or telephone us at any one of our teach-
ing divisions listed below, and ask for
“Catalog #41." It will be mailed to you
free of charge.

There is no obligation on your part,
and no salesman will call on you, Make
your own decision—enroll if and when
you wish.

Grantham School of Electronics

1505 N. Western Ave., Los Angeles, Calif. 90027
(Phone: HO 9-7878)
9320 Long Beach BI., South Gate, Calif. 90280
(Phone: 564-3421)
12732 Garden Grove BI., Garden Grove, Calif 92640
(Phone: 530-0795)
408 Marion Street, Seattle, Wash. 88104
(Phone: MA 2-7227)
3123 Giltham Road, Kansas City, Mo. 64109
(Phone: JE 1-6320)
821 19th Street, NW, Washington, D.C. 20006
(Phone: ST 3-3614)
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upright (rather than in diagonal
stripes). The bars should lock in
with solid action when the grounding
clip is removed. This made a good
demonstration and the men left with
a little more confidence.

Problems and Cures

The next day Herb called in and
said, “This set has the color in
stripes. What shall I do?” I re-
minded him we had just covered
the method of setting the 3.58-mc
oscillator to eliminate the stripes
of color. Herb replied that the
color was in sync when a signal
from the color-bar generator was
used, and that the stripes on the
network color show were only a
little different in tint than the rest
of the picture, especially on anything
yellow or orange.

“You had better trust the color-
bar generator, Herb, for these par-
ticular stripes are caused by a bad
head on the video tape recorder at
the station.” With this assurance
and the evidence of the good bar
pattern, Herb was able to convince
the owner the set wasn’t causing the
trouble, and thus completed the call.
I decided to discuss this and similar
transmission troubles with Herb and
the other technicians.

A picture is sometimes worth
many words, so I dug out a copy
of a bulletin which had been issued
by the engineers of all three net-
works and AT&T. T showed our
men the pictures of several possible
video-tape-recording defects, and
how they looked on the screen of a
color set. These defects included
zig-zag vertical lines, horizontal
stripes of different hue or satura-
tion, and many others. A good serv-
iceman should be able to recognize
color picture defects that do not
originate in the receiver. 1 sug-
gested they call the shop on sus-
pected transmission problems, to see
if the same symptoms were present
on our shop color monitor. This
would eliminate second-guessing in
the customer’s home.

All Green

George was the next to encounter
a hue problem in his call on a
Zenith 29JC20 chassis. The screen
showed green faces on colorcasts,
regardless of hue control adjust-
ments. Tube replacement in the
color circuits did not change the
symptoms so George brought the

6EW6
BURST AMPLIFIER

BURST
INPUT’_{

KEY ING =
PULSE L

Fig. 1. In Zenith color receivers, hue control
is adjustable coil in plate of burst amplifier.
chassis to the shop.

Using a keyed-color-bar generator
as the signal source, we scope-traced
the chroma signal right up to the
grids of the 6JH8 demodulator
tubes; the 3.58-mc oscillator signal
on the deflector plates also seemed
normal. The burst signal was okay
at the grid of the 6EW6 burst am-
plifier, but was weak at the plate;
and little or no burst was arriving
at the input to the phase and Killer
detectors. A close visual examina-
tion of the 6EW6 plate circuit (Fig.
1) revealed an open solder joint in
the center tap of the hue control (a
coil in this chassis). This open con-
nection changed the phase of the
burst, because Cl no longer tuned
the hue coil. A hot iron corrected
this problem, and a check with the
color generator proved the receiver
was now operating normally.

No Blue

A dealer for whom we handle
color service called us frantically
one morning with the report that
both his new color demonstrators
had no blue in the color picture,
only red and green. He had a po-
tential customer coming in that af-
ternoon to watch a color show, and
so he asked us if we could check the
sets immediately. This sounded as
though some typical trouble might
be involved here, since both sets
were acting the same way.

My best shop man and I both
went to check these sets, hoping for
a quick repair. The moment we got
the back off the first set and con-
nected a cheater cord, we let out a
sigh of relief; the filament in the
6GY 6 Z-demodulator tube was not
lit. A new tube brought the blue
into that set, so we turned our at-
tention to the next.

Thoughts of a similar trouble left
us when a new 6GY6 did not help
this set at all. We decided we would
do some testing with our VITVM
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MODEL 2040

INTRODUCING THE WORLD’S NEWEST MICROPHONES...
GUARANTEED FOR FIVE YEARS!

ALL NEW DESIGN...ALL NEW PERFORMANCE—Today... EXAMPLES OF THIS GREAT NEW LINE!
i i i y MODEL 8000—A high performance dynamic cardioid
from the laboratories of University...an advanced technol for only $29.95 nett Response: 70-13.000 cps. Sensi-
ogy has produced a great new breed of microphones for | Livity:/-l:;)e Idb'(EIA). l%utfptut Lgsllel: TI?ISCdb/lmw/IIO
1 q 2 ynes/cm?. Inciudes . Cable wi annon plug
broadcasting, TV,_ pr_ofessmnal and home recording, P.A., and receptacie, and desk stand adaptor.
ham and CB applications. Each one represents a clean and MODEL 2040—VOICE REALISM AT ITShBESr;r! New
H H it i i omnidirectional dynamic microphone that has as-
dramatic _break W|th tradition. . .W|th outmode_d .notlons. S ed Pams_in initial trialst Modulation free of the
Each one is far superior to any other microphone in its class. harshness ar;]d mtfddy elféect common tg mosF}Amicrod
i phones in this class. Ideal for upgrading P.A. an
Let other microphone manufa_cture‘rs off_er the usual two to home tape recording performance as well.
three-year warranty. Every University microphone—whether MODEL 1000—CARDIOID DYNAMIC. Unique direction-
designed for the professional studio or the home recordist al characteristics provide unexcelled discrimination
B . : e against unwanted sounds—assure superior results
—is sold with a five-year warranty. For complete specifica- even in noisy or reverberant locations. lnéernally
R o - ; ; shock-mounted—sensitive elements float, vibration-
tions, write: Desk pr-s , LTV/University, 9500 West Reno, o ) e rei
Oklahoma City, Oklahoma. ing a truly discrete sound source.
y

LTV
UNIVERSITY

A DIVISION OF LING-TEMCO-VOUGHT, INC.
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Fig. 2. L1 and resistor-capacitor network R1-
= C2 shift phase of signal fed to Z demodulator.

before taking the chassis to the shop.

The plate, screen, and cathode volt-
I P ages were okay on both the X and Z
demodulators. We had just decided

to stop checking further, when John
found that the X demodulator had
10 volts of AC on the suppressor

grid but the Z demodulator had

$ 1 20 none. We didn’t know whether this

> was significant or not, since high-

\ o e capacitance probes sometimes Kkill

\ ! the oscillator. To check this read-

ing, we turned the receiver off and
set our meter to the ohms scale. At
the suppressor of the X demodu-
lator, we checked less than an ohm
to ground; at the suppressor of the
Z demodulator, the reading was 270
ohms. It was then obvious from the
schematic (Fig. 2) that L1 must
be open. This choke is one element
in the low-pass filter that changes
the phase of the oscillator signal
applied to the Z demodulator. We
verified this diagnosis by hooking a
small clip lead across the choke and
obtaining the bar pattern shown in
Fig. 3. This is typical of the pat-
tern that results from an oscillator
signal of the same phase being ap-
plied to both demodulators simul-

VERY MEDIUM BRIGHT LIGHT GREEN
LIGHT MAGENTA _ MAGENTA _ MAGENTA

MAGENTA@ l’ @ @ /

LIGHT BRIGHT MEDIUM 1G|
MAGENTA/ MAGENTA/ MAGENTA/ GREEN

BONUS OFFER

FREE...A DE-SOLDERING BOOKLET

For Just Visiting Your Authorized Ungar Distributor! Get it now!

Fig. 3. Color-bar pattern produced when sig-
nal of same phase is fed to both demodulators.
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SENCORE

SIMPLIFIES COLOR SERVICING

NEW! CA122
COLOR CIRCUIT ANALYZER

A simple approach to a complex problem

Here is an instrument that is designed to eliminate the guess-
work in color TV servicing. A complete analyzer that pro-
vides all required test patterns and signals for testing from
the tuner to the tri-color tube. Additional analyzing signals
for injection at each stage including audio, video and sync,
brings to life a truly portable and practical TV analyzer for
on the spot service; virtually obsoleting other analyzers with
the advent of color. Sencore’s simplified approach requires
no knowledge of I, Q, R-Y, B-Y, G-Y or other hard to re-
member formulas. The CA122 generates every signal nor-
mally received from the TV station plus convergence and
color test patterns.

The CA122 offers more for less money:

TEN STANDARD COLOR BARS: The type and phase that is
fast becoming the standard of the industry. Crystal con-
trolled keyed bars, (RCA type) as explained in most service
literature, offer a complete gamut of colors for every color
circuit test.

WHITE DOTS: New stabilized dots, a must for convergence,
are created by new Sencore counting circuits.

CROSS HATCH PATTERN: A basic requirement for fast CRT
convergence.

VERTICAL AND HORIZONTAL BARS: An added feature to
speed up convergence, not found on many other color gen-
erators.

SHADING BARS: Determines the ability of the video ampli-
fier to produce shades (Y Signal) and to make color tem-
perature adjustments. An important feature missing on other
generators.

COLOR GUN INTERRUPTOR: For fast purity and convergence
checks without upsetting color controls. Insures proper op-
eration of tri-color guns, preventing wasted time in trouble
shooting circuits when CRT is at fault.

NEW! PS120 PROFESSIONAL
WIDE BAND OSCILLOSCOPE

A portable wide band 3 inch oscilloscope for fast, on-the-spot
testing. An all new simplified design brings new meaning to
the word portability ...it’s a:. easy to operate and carry as a
VTVM. Though compact in size, the PS120 is powerful in
performance: Vertical amplifier frequency response of 4 MC
flat, only 3 DB down at 7.5 MC and usable to 12 MC, equips
the technician for every coloc servicing job and the engineer
with a scope for field and procuction line testing. AC coupled,
with a low frequency resporse of 20 cycles insure accurate
low frequency measurements without vertical bounce. Sensi-
tive single band vertical amplifier; sensitivity of .035 volts
RMS for one inch deflection saves band switching and guess-
ing. Horizontal sweep frequancy range of 15 cycles to 150
KC and sync range from 1 cycles to 8 MC (usable to 12
MC) results in positive “locking’’ on all signals. New exclu-
sive Sencore features are direct reading peak-to-peak volts
—no interpretation; dual controls to simplify tuning; lead
compartment to conceal test leads, jacks and seldom used
switches. Rear tilt adjustment angles scope “‘just right” for
easy viewing on bench or production line.

Size: 7"w x 9”h x 1114"d. Weight: 12 lbs.

Dealer Net

o
T gy gy

A must for color . . .

a money maker for black and white TV servicing

ANALYZING SIGNALS: RF and IF signals modulated with
any of the above patterns for injection into grid circuits from
antenna to detector. IF attenuator is pre-set for minimum
signal for each IF stage to produce pattern on CRT thus
providinz a check on individual stage gain. Sync and video,
plus or minus from 0 to 30 volts peak to peak, have separate
peak to peak calibrated controls for quick checks on all video
and sync circuits. Crystal controlled 4.5 mc and 900 cycles
audio sirmplify trouble shooting of audio circuits.

NEW ILLUMINATED PATTERN INDICATOR: A Sencore first,
offering a rotating color film that exhibits the actual color
patterns as they appear on color TV receivers. Locks in with
pattern selector control.

You’ll pay more for other color generators only.

Dealer Net

| [T e
" by b

A must for servicing color TV in the home . . . lowest
priced broad band scope. All hand wired — all

American made




ADDED TO THE WORLD'S
BROADEST IF & RF COIL LINE

N

New
Available Now

Miller Manufacturer
Part No. Use Part No.
ADMIRAL
7116-A Sound L.F. 72-B208-1
7117-A Quadrature Coil 72B132-37
7501-A Video I.F. 72-C132-38
7502-A Video LF. 72-C132-39
7503-A Video I.F. 72-C132-31
7504-A Video LF. 72-C132-41
7505-A Video I.F. 72-C132-42
7506-A Video I.F. 72-C132-43
7507-A Video I.F. 72-B191-3
BENDIX
6516 Auto IF. 2090907-1
6517 Auto LF. 2090907-7
EMERSON
7514-E Video LF. 720318
7515-E Video I.F., Trap 720315
7516-E Video L.F., Trap 720317
OLYMPIC
7124 Sound L.F. CL4021
PHILCO —————
7113-P TV Discriminator 32-4631, 31A, 32
7121-P  Quadrature Coil 32-4644-13, 14, 20
7513-P  Video L.F. 32-4686-2, -3, -22
TRAV-LER
7122 Sound LF. L-167
7123 Sound I.F., Trap L-154
7517 Video I.F. L-152
WESTINGHOUSE
6213 Horz. Coil 230V032HO1
7118-W Sound I.F., Trap 230V030HO2
7119-W  Quadrature Coil 230V031HO1
7120-W Sound I.F. 235V046HO01
7508-W Video I.F., Trap 230V030HO1
7509-W  4th Video I.F. 235V005HO1, 02
7510-W  2nd, 3rd Video I.F. 235V020HO1, 03
7511-W 1st, 2nd, 3rd Video 235V048HO1, 02
7512-W 1st Video L.F. 235V049HO1
WELLS GARDNER
7518 Video L.F, 9A2436
7519 Video I.F. 9A2444
ZENITH
7114-Z Sound I.F. 5-41899
7115-Z  Sound I.F., Trap  $-50341
7702-Z 455 kc. 15t LF. 95-1101
7703-Z 455 ke. 2nd I.F. 95-1102
7704-I 455 kc. Output 95-1149/95-1350
7851-Z 10.7 Mc. Disc 95-1153
7852-Z 10.7 Mc. 2nd ILF.  95-1150

W. MILLER CO

5817 South Main Street

Los Angeles 3, California
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taneously. A shorted choke would
give this same bar pattern, for
example.

John drove me back to the shop,
and went on to the distributor for
a new choke and then back to the
dealer’s showroom to complete the
repair. He pulled the chassis only
part-way out and propped one cor-
ner on a chair. With the aid of a
flashlight resting on the floor, he was
able to unsolder the old choke and
reinstall a new one without discon-
necting all the cables or pulling the
tuner.

Color-Bar Hints

The first Tuesday we had a re-
paired color set in the shop, 1
showed the men color-bar patterns
of simulated defects—such as what
happens with a dead 3.58 oscillator,
no horizontal blanking, defective X
or Z demodulators, etc.

This particular demonstration
happened to be on a set with an
RCA CTC11 chassis. The bars on
the screen were all a weak but uni-
form magenta (reddish-blue) when
the 6GH8 color oscillator tube was
removed from its socket. They were
surprised at this because they really
expected no color. However, the
chroma signal was detected by
demodulator-tube overload and the
resulting signal came out as blue
and red bars of the same intensity
on all parts of the screen. Why no
green? Because the green is made
by adding the R-Y to a B-Y signal
of opposite phase; thus, wherever
red and blue bars appeared, the
green gun was biased to cutoff.

Some information can be applied
to other models, and some cannot;
as I soon found out. About a week
later, T was checking an RCA
CTC12 chassis in a customer’s home
for a no-color condition. Black-
and-white operation was normal. I
remembered that the color killer on
this model was noise immune and
therefore would eliminate the color
completely if the color oscillator
were out of sync. When 1 turned
the killer control fully counterclock-
wise, I got a faint hint of color.
The color-bar generator supplies
more color than does the average
color program, so I attached it and
was surprised to find green bars,
exactly like the purple ones on the
set I had used in my demonstration.
Bars that are all of the same bright-
ness can develop only if the genera-

tor pulses are all the same phase or
if the receiver oscillator is dead.
But why weren’t they purple, like
before? The color control worked
okay but the tint control had no
effect at all. While pondering how
this could happen, I plugged in a
new 6GHS8 oscillator tube and got
a normal color pattern just as soon
as it warmed up.

After T got back to the shop, I
carefully compared the CTC11 and
CTC12 circuits and found that the
3.58-mc signal in the CTCI1 is
fed to the cathodes of the demodu-
lators; in the CTC12 the signal goes
to the suppressor grids. Thus the
two oscillator signals are opposite
in phase, but the chroma signal goes
to the grids in both cases. Conse-
quently, we have required our men
to memorize this little rule:

CTC7 through CTCI1]—dead
oscillator makes all color
bars purple.

CTCI2 and CTCI15—dead os-
cillator makes all bars
green.

Poor Registration

George brought in an RCA CTC7
chassis because of bad vertical sync,
and also remarked that the color
was not too good, which might be
caused by the set’s location. John,
our ace bench man, repaired the
sync problem and then started to
check the color. The fourth bar,
which is about 50% red and 50%
blue (or magenta) showed a blue
border on the left side of the bar
and a red border on the right, with
the displacement being almost 15",
The ninth bar (cyan) showed green
on the left and blue on the right.
John switched to crosshatch and
found that misconvergence was not
enough to account for this bar dis-
placement. Back on color bars, we
noticed the bars were not very sharp
and the crossover points were not
clear. He tried to adjust the third
bar for blue crossover, but the phase
adjustment would not move the bar
enough without losing most of the
blue amplitude.

This called for a conference over

coffee cups, and these facts emerged:

1. We didn’t know why the bars
were displaced or wouldn’t
Cross over.

2. The serviceman who worked
on this set previously was
noted for his proficiency with
a slug-adjusting tool. He







