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TUBES

Color Receivers—V

picture tube, it is partially omlo\ed in a
metal cup w hlch acts as a l\cepcl” and
short-circuits most of the magnetic field.
The ad]ustmenl of these magnets is part
of the “purity” adjustment. “This adjust-
ment is usually made with onlv the red
gun npmalmg (gleon and blue guns biased
“off”’). The blue and green helds are then
checked individually ‘and “louch- -up’” ad-
]uslmcnls made if necessary. Any external
magnetic field including the earth’s mag-
netic ficld can alter the normal path of
the three electron beams and cause one
or more of the beams to strike incorrect
color dots.

If, after making the pur ity a«l]uqmenls
it is not possnble to obtain a raster that is
pure in color it is possible the metal bell
of the picture tube has become magne-
tized. This magnetism will produce dis-
coloraticn along the outside edges of the
raster and must be lemmcd This is
accomplished by a mnplc pumeduw
known as demagnetizing or “degaussing.”
The usual methml uscd for de "dussmg is
to place the magnetized object in an a-c
field of suﬂlelenl sllenglh to overcome
the permanent magnetism and then
gradually remove the a-c field.
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How to Make a Degoussing Coil

In order to properly degauss the metal
in a picture tube a rather sizeable coil
with adequate strength is required. Some
coils designed for llns purpose are now
commercially available but a coil can be
wound in a short time and at a reasonable
cost. The material required is about four
and one half pounds of No. 20 enameled
wire, a 1012 ft a-c line cord with plug,
a roll of friction tape, and a roll of plastlL
electrical lape The coil is made by \\mdmg
about 425 turns of the No. 20 magnet wire
on around form about 12 inches in diame-

Fig. 1. Side view of picture tube with purity, deflection and convergence components.
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Mechonical Adjustments

Fig. 1 is a side view of the color pic-
ture tube and shows the location of vari-
ous adjustable components which directly
control the three electron beams. The
purpose of each component and the effect
it has on the electron beams should help
clarify the operation of this type picture
tube. Each component will be deseribed
as it appears going from right to left in
Fig. 1. This should not be c(msi(l('red as
the proper order for making adjustments.
Always follow the information given in
receiver manufacturer’s instructions.

Save your fingers! Use

G-E Tube Puller to re-

move and replace "HOT”

tubes. Ask your distribu-
i tor for No. ETR-1094.
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Field Equolizing Mognets

At the right of I'ig. 1 three of the six
field equalizer magnets can be seen. The
purpose of these magnets is to counteract

he effects of any magnetic fields which
nay cause impure c“lnr areas at the edges
of the sercen. Each magnet can be ad-
justed by cither lurning or pushing the
outside knob either in or out on its slip-
screw mounting. When the magnet is as

far away as possible from the rim of the Fig. 2. Degoussing coil canstructed os described.




ter. If the correet size form is not avail-
able. a pail or waste paper basket which is
reasonablv close in size can he used. Con-
nect and solder cach end of the coil 1o the
a-c line cord: then completely cover the
wire and connections lirst with friction
tape and then with plastic tape. A degaus-
sing coil which was wound on a waste has-
ket and constructed as deseribed above is
shown in Fig. 2.

Degaussing Picture Tube

Before starting the degaussing opera-
tion make sure that all six equalizing
magnelts are pulled as far away from the
rim of the picture tube as possible. The
receiver should be turned “on™ and the
degaussing coil connected to an a-c outlet.
The coil should be held parallel with the
front of the veceiver and moved up
against the safety glass. Move the center
of the coil around the edges of the picture
tube and then around the front and sides
of the cabinet. Do not move the coil near
the speaker or any of the magnetic adjust-
ments on the neck of the picture tube.
Then with the coil still held parallel with
the front of the receiver. move the coil
in a circular motion and =lowly step hack
away from the receiver until no notice-
able effeet is visible on the raster.

RED GUN

Fig. 3.
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Fig. 4.

Position of magnetic assembly over convergence polepieces and

directian of beam movement.

Try 10 complete the degaussing opera-
tion in about one minute or as quickly
as possible. Degaussing coils are designed
for operation ouly over very short periods
of time and will overheat in a very few
minutes, Always remove the coil from a-c
outlet as soon as operation (s completed to
prevent damage from overheating.

Deflection Yoke

The next adjustable component is the
deflection voke. The operation and pur-
pose of this unit are familiar to mosl
monochrome service technicians, The
usual adjustment on the black and white
receiver is to move the voke as close to
the front of the picture tube as possible
and then align it so the tap and bottom
edges of the raster are straight. In the
color receiver the voke is not positioned
as close as possible to the front of the
tube bhut is positioned to produce good
red-field purity over the largest sereen
arca (onty red gun tarned “on™y. The
centering arms located at the rear of the

ECTR(

Electran gun assembly used in aperture mask picture tube.

yoke are used 1o center the picture both
horizontally and vertically.
(T HIY

Have trouble holding pic-
ture tubes inviewing pos-
% ition? Use G-E Nek-Rest.
Quickly adjustable for
all size tubes. Available
at your distributor. Ask

for ETR-1169.
o @

The convergence assembly is located
somewhat in back of the voke. This unit
is composed of three individual magnetie
assemblies cach one positioned directhy
over its respective eleetron gun conver-
genee pole picee, as showi in Fig, 4. The
focation of these pole picces in relation
to the other parts of the gun structure is
shown on the right of Fig. 3 (only red
gun pole picce visible). Each individual
magnetic assembly includes cither a per-
manent magnet or a d-¢ winding which is
uscd as a static convergence u(/ju.s'lmenl and
two or more cleetro-magnetic windings
which function as dynamic convergence
adjustments.

Statie convergence adjustments bend
cach of the three beams so they converge
and cross over at the center of the aper-
ture mask shown at point “A™ in Fig. 5.
[t can be visualized that any external
magnetic influence at the guns will change
the angle of the beams and therefore the
point at which they converge and eross
over.

Since all three beams must bhe swept
both horizontally and verticallv. when the
point o convergence is at the aperturey
mask in the center of the sereen (|min.
“A” in Fig. 5). it will be somewhat in
back of the mask (point "B in Fig. 5)
ax the beams approach the edges. Assum-
ing that all threc beams converge cor-

Convergence Assembly



rectlv at the center, as the beams are
swept toward the edge. the point of con-
vergence will be along the dotted are
shown in Fig. 5. Under these conditions.
all three beams will not he “pinpointed™
but will be somewhat separated. as shown
on the left side of Fig. 5. A larger than
normal percentage of the beam current
may then be lost due to striking the edges
of the aperture mask holes. That portion
of each beam which gets through the
aperture mask mav not hit a single triad
but. since the beams are wider apart,
could hit three different triads. Obvieusly
the convergence would be “way ofl”
under these conditions,

To obtain convergence over the entire
sereen il is necessary lo magneltically
influenee the beams so they converge at
all times at the aperture mask and not
at any other point. Current wavelorms
which are direetly opposite to the “static
convergence are” (shown in Fig. 5) are
obtained {rom the horizontal and vertical
circuits and applied to the dynamice con-
vergenee  windings in the convergence
assemblv, These waveforms and how they
are properly shaped and used will he
deseribed in a later issue.

Raster Size Correction

The raster size control shown at the
hottom af the convergence assembly in
Fig. 1 is the adjustment for an oversize
red or green raster, This condition will be
indicated by a small amount of red (in the
case of an oversize red raster) and by a
small amount of green (in the case of an
oversize green raster) on the upper edge
of the top and the lower edge of the
bottom erosshateh lines.
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Do you have a tube dispenser? If not, ask
your distributor for a G-E SEE-LECT-A-TUBE.
=y This wall-mourted unit holds 250 tubes with
all types visible. Friction ridges on each side

- allow any tube to be removed without af-
fecting the position of any other tube. Ask
for ETR-1219.

BLUE BEAM POSITIONING MAGNET
IS ROTATED TO MOVE BEAM IN

DIRECTION SHOWN

L2 2777777.
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Fig. 6.

Purity Magnet
The purity magnet is shown at the left
of the convergenee assembly in Fig. 1.
This magnet is located in line with the
gap between grids number 3 and 4. Thix
unit iz composed of two thin ring magnets
which mav be rotated with respect to

ELECTRON

WITHOUT DYNAMIC
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ALONG THIS ARC
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Fig. 5.

WITH DYNAMIC CORRECTION
BEAMS CONVERGE AT
APERTURE MASK OVER
ENTIRE AREA

PHOSPHOR
_— SCREEN

S\ GLASS FACEPLATE

Point of convergence with and without dynamic correction.

Approximate position of blue beam positioning magnet and direction of movement,

cach other 1o increase or decrease the
steength of the magnetic field. The ad-
justment of this unit brings the “starting
poiiis” of the electron beams to ihe
points for which the tube was designed.
[t also corrects for the earth’s magnetic
ficld effects.

Blue Beam Positioning Magnet

The blue beam positioning magnet is
next to the purity magnet in Fig. 1. This is
an adjustable permanent tyvpe magnet
located over the blue gun positioning pole
picee as shown in Fig. 6. As this magnet
i= rotated it causes the blue beam to move
cither left or right on a horizontal plane
as shown at the right of Fig. 6.

[t may be found that better ¢on-
vergence can be obtained by positioning
this magnet between the blue and red
guns or with the center of the magnet
directlv over the blue gun pole piece
shown on the left of Fig. 6. The position

which results in the best convergence

. e OU L
should be  considered as the “right
position,

Red and Green Drive Controls

The red and green drive controls shown
at the extreme lelt of Fig. I are used when
making the “grev scale”  adjustment.
These two controls are adjusted to
equalize the drive on all three guns and
produce white “highlights™ in a mono-
chrome picture. Approximate setlings are
ordinarily made with the brightness con-
trol set at a high level.

(to be continued)
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Contributions to this column are solicited. For
each question, short-cut or chronic-trouble note
selected for publication, you will receive $10.00
worth of electronic tubes. In the event of dupli-
cate or similar items, selection will be made by
the editor and his decision will be final. The
Company shall have the right without obligation
beyond the above to publish and use any sug-
gestion submitted to this column. Send contribu-
tions to The Editor, Techni-talk, Electronic
Components Division, General Electric Company,
Schenectady 5, New York.

SERVICE HINTS

General Electric "U' Chassis and All Chassis Using
Semiconductor Type Phase Detector
Quiek cheek for defective horizontal phase de-
tector. Short plates of diodes, eheck picture for
floating condition. I{ picture floats, replace diodes.
If picture does not float through syne, eheck
horizontal oscillator circuit for trouble.

Hotpoint ''U” Chassis
Removal of 6BQ6 horizontal output tube will
facilitate sound transformer adjustments or any
sound circuit repairs. This will remove B plus
hoost and high voltage from the chassis.

W edgebrook TV Sales
603 Walton Rd.
Pittshurgh 36, Pa.

SAFETY GLASS REMOVAL

In most TV receivers with removable safety
glass, there are a number of handling problems:

a. Glass might fall when it is removed from
bottom.

b. Glass removed from front frequently sticks
to gaskets or sides of cahinet.

c. When glass comes out sideways, it may
stick to gaskets.

Due to the tremendous amount of safety glass
cleaned in my shop, 1 have developed a better
and sater method to reinove the satety glass. A
rubber suction eup about four inches in diameter
is serewed to a ﬁYc handle. This enables me to
remove the safety glass from almost any receiver
without ehanee of breakage.

J. J. Schalit
1674 Pennsylvania St.
Denver 3, Colorado

miniature

TIME SAVERS

1. When you get a little radio with the 3575
or 35W4 burned out; or you suspeet that the
tubes are not in the right sockets, you ean save
vourselfl the expense of burning out a new tube
if you plug the radio into a “variac” type of
AC autotransformer and “crank” up the voltage
slow and easy. This way you can tell if just one
tube or the whole string is going to get the full
voltage from the line cord. The presence of a line
short can be determined this way without even
taking the radio out of its cabinet. Also, this
proeedure for “cheeking for shorts” is very
impressive on the waiting eustomer.

2. The new type Band-Aids (the tan colored
type that is advertised as so adhesive they will
pick up an egg on contaet) is the best thing we've
ever found to patch up the big tears in speaker
cones, Of course, just use the ends and eut off
the gauze part in the middle.

3. We have more success soldering the fila-
ment pins on intermittent picture tubes by
squirting a tiny amount of liquid solder flux
from a regular hypodermic syringe right into the
pin. Of course, open up the pin lirst by melting
the solder. The flux will bnil out and clean the
tungsten wire inside when you resolder it.

4. Did you give up trying to clean those foggy
plastie safety glasses? Try a little penetrating
oil on a soft cloth. You will see a miracle. Wipe
it off as thoroughly as possible afterwards. Don’t
buy “Liquid Wrench”; it is not penetrating oil.
We have also been using penetrating oil to clean
tuner contacts and volume controls for years.

5. When you have to change a volume control
assembly, or a filter condenser, or a set of
seleniums; for heaven’s sake don’t ecut each
wire off individually. Where several wires all are
soldered to the same lug—cut off the whole lug.
That way you reduee your ehanees of error when
putting v ~he ow part. and you speed yonrself
up considerably, because you resolder the wires
in bunches. This even applies to changing tube
sockets; and will cut your time 1o at least half
for most jobs.

Leo A. Scarpino
Flectronics of Omaha
4624 So. 24th Street
Omaha, Nebraska
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6CL8-A—5CL8-A
TRIODE-TETRODE

The 6CL8-A is a miniature tube which eontains
a sharp-eutoff tetrode and a medium-mu triode in
one envelope. Intended primarily for service as a
combined triode oscillator and tetrode mixer in
VHF television tuners, the tube features a con-
trolled heater warm.up characteristic  whieh
makes it especially suited for use in television
receivers with series-connected heaters.

The 6CL8-A is unilaterally interchangeable,
both electrically and mechanically, with the
6C1.8. 1t dilfers primarily from the 6CL8 in
having a tetrode seetion with lower grid-plate
capaeitanee and higher transconductance.

Except for heater ratings, 5CL8-A is identical
with the 6CL8-A.

S5CL8-A 6CL8-A

Heater Yoltage, ACor DC.. 4.7 6.3 Volts
Heater Current. ... ...... 0.6 0.45 Amperes
Heater Warm-up Time..... n n Seconds

AVERAGE CHARACTERISTICS

Tetrode Triode

Section  Section
Plate Voltage........ 100 125 125 Volts
Screen Voltage. ... .. 100 125 ... Volts
Grid-Numbes | Voliuye . c 1.0 .. Vol
Cathode-Bias Resistor. ... .... 356 Ohms
Amplification Factor.. ... c.oe. 40
Plate Resistance, approx . ..100000 5000 Ohms
Transconductance . . . . 8200 6400 8000 Micromhos
Plate Current. ...... ... 12 15 Milliamperes
Screen Current. ..... ... 4.0 ... Milliamperes
G, Valtage, approx.. ... —-10 —9 Volts

Ig=10 Microamperes
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MINIATURE
LU
jocatoy

) pin-locator
Install 7- and 9-pin

miniature tubes in
hard to reach sockets

EASILY and QUICKLY

9-pin Socket
TN
!

MINIATURE

tube piy
jecato,

]
1

—_
e

T
Reducer Sleeve /

7-pin Socket
Locator ~

Centering Plug

AVAILABLE THROUGH YOUR

form 3347 Requested

AUTHORIZED GE TUBE DISTRIBUTOR

ELECTRONIC COMPONENTS DIVISION

GENERAL &3 ELECTRIC
Schenectady 5, N. Y,

This copy of Techni-talk comes to you through the courtesy
of your local General Electric Tube Distributor.

BULK RATE
U.S. Postage
PAID

Permit No. 148

Schenectady, N. Y.

dr. Thomas F. Boyd
415 Fredericksburg Rd.
San Antonio 1, Texas
E-250/H0U-23

5-18-54



