THE NEW PHILIPS RECTANGULAR
PICTURE TUBES (A 1954 VIEW)

Contributed by Abel Santoro

Experience gained with the older bp-
es of picture tubes (the all-glass type
with a round screen and the different
types with metal cones) has led to the
development of rectangular all-glass
picture tubes, which are now incommon
use. This type has proved to be the most
suitable form of picture tube, especially
with respect to the dimensions and pleas-
ant appearance ofthe receiver cabinet.

The most important features of the tb-
es described are: wide-angie deflection,
magnetic focusing, and & heater suitable
for series or paraliel supply. These feal-
ures, and the fact that this series compris-
es three tubes of different stzes, render
the series very valuable to the set-mak-
ing industry, since at all times a tube can
be chosen which will meet the require-
ments of a cerain sef in all respects. In
addition 1o the features mentioned ab-
ove, these tubes have a gun of special
design which ensures a very good pic-
ture quality over the entire screen area.
DESCRIPTION :

The MW 36-44, MW 43-64 and MW
53-20(Fig. I} are rectangular picnure tub-
s with an outside screen diagenal of 36
cm (147). 43 cm (177) and 53 cm (217)
respectively. The tubes are all-glass tvp-
es, and the heater voltage is 6.3 V at 300
mA, suitable for either series or parallel
supply. Magnetic deflection is used with
“these tubes, the deflection angle for scan-
ning the full width ofthe screen being 70°.

Fig. 1. The new line

THE GUN

The gun is designed for magnetic foc-
using. This method of focusing has
proved to give the best results up till
now. The gun has an electron-optical
system of special design, in which the
accelerating electrode g4 is precedead by
an additional electrode 23, so that the
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entire gun comprises a heater-cathode
assembly, a first grid g1 for modulating
the intensity of the electron beam_ a sec.
ond grid g2, a third grid g3 and an ac.
celerating electrode g4 (Fig, 2).
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eiectrode: g 4 88

Fig. 2. The electron gun

When g3 has z positive potential of
400 volts, the beam of these tubes ic
12% narrower than that of picture tubes
having an electron gun of earlier con-
struction, without g3. When g3 is con-
nected to the cathode, the improvement
is as much as 50%. A narrow beam of-
fers the advantage that little trouble wil]
be experienced from defiection defocus-
ing. It may be deduced that the third
grid g3 exents & prefocusing action on
the electron beam, so that when the
beam enters the main magnetic focusing
field, the divergence is smaller than



with earlier electron-gun constructions.
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Fig. 3. fon-trap magnet

THE ION TRAP

These tubes are provided with an ion
tap which prevents the occurrence of
ion burn on the screen. This jon trap is
of the bent-gun type, and the external
magnet (Fig. 3), has a field strength of
60 gauss. The cathode of a picture tube
emits not only efectrons but aiso a beam
of negative ions. These ions have a
very much greater mass than the elec-
trons and are far less sensitive 10 mag-
netic deflection fieids. The result is
that, in a conventional picture whe with-
out ion trap, the centre of the screen is
continually subjected 10 bombardment
by the heavy ions. and this eventually
leads to discoloration of that part of the
screen. In the tube described, both the
el-ectrons and the ion beams leave the
cathode at a small angle 1o the tube axis,
Since the electron beam is very sensi-
tive to a magnetic field. it is deflected
along the axis of the tube and passes
normal to the screen. The ions. howev.
er. which are far less sensitive to a mag-
netic field. are not deflected to any ap-
preciable extent. and thus continue on a
line at an angle 1o the wbe axis and are
finally captured by the accelerating ei-
ectrode. In this way the ions are prevent
from reaching the screep.

THE SCREEN

The face of the MW 36-44. MW 43-
64 and MW 53-20 is made of filter zlass
and has a neutral grev color. This re-
sults in improved picture contrast. par-
ticularly when light from the iiumina-
tion of the room impinges upon the surf-
ace of the tube. The inciden: light is re-
flected at the inner side of the tube face.
and since this will aiso be the case in the
dark parts of the picture. the contrast is
thereby deteriorated.
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By using a grev-glass face instead a
clear one, a large proportion of the light
is absorbed as it passes the face of the
tube, It is true that this is aiso the case
for the light emitted by the fluorescent
screen, but the incident light must pass
the tinted glass twice, resulting in a
much larger reduction of intensity. The
filter glass, moreover, advances the con-
trast in another way, by reducing internal
reflections in the glass front of the twbe.

The other way to obtain sufficient
brightness with these large picture tubes.
without the beam current becoming ex-
cessive, is by the application of a “Metal-
Backing™ process. coating the inner side
of the Juminescent screen with a very
thin layer of sluminum of only a few
hundredths of a micron thick. The elec-
trons of the beam will siill have ample
energy, foran H. T. supply between 12.5
and 18 kV, which is used at the present.
10 excite the Juminescent screen afier
having passed through this layer. In
picture tubes not provided with this fea-
ure, a large portion of the light radiated
by the screen is directed to the inner
side of the tube, so that the brighmess of
the picture is reduced. Thus a tube
heving a “Metal-Backed™ screen is ab-
out 7(% higher than the light out put of
a similar tube without the “Metal-Back-
ing” process.

CONE

The outside of the cone of these tubes
has been provided with a conductive
coating. This coating shields the tube
against external electrostatic fields and
reduces electromagnetic radiation from
the electron beam. The capacitance be-
tween this outer coating and a conduct-
ive laver connected to the anode on the
nside of the cone cap act as a reservoir
capacitor for the H. T. supply. For this.
the external conductive coating mus! be
connected 1o the chassis. otherwise it
may atain a high potential and become
a source of danger. The H. T. supplv
for these tubes varies between 9 and 18
kV, Failure of the deflection circuits
may result in damage to the screen. un-
less provision is made 10 reduce the
beam cutrent automatically when the
scanning fields are no Jonger present. by



an graduated arrangement of the H. T,
supply. which is obtained from the |ine
flyback, making sure that the anode
voltage drops to zere when the line-out-
put circuit ceases to function. A station-
ary horizontal line which would occur
upon failure of the vertical deflection is
far less serious than a stationary spol.
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Fig. 4. Annealing furnace
MANUFACTURE

The manufacture of these tubes in a
big Philips factory involves several
steps. The giass component parts of the
tubes having been sealed together, the
tube passes to a 20-meter-long tunnel
furnace to remove contingent stresses in
the glass (Fig. 4). Now the glass enve-
lapes leave the glass fumaces, traveling
through the entire factory by means of a
specially designed conveyor belt{Fig. 5).

_Fig. 5. conveyor system
The electrodes of the eiectron gun are fix-
ed by fusing them to porcelain rods (Fig 6).
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Fjg'. 6. Assembling the gun
Later the electrode system is carefuity

inspected through a magnifying glass
before being sealed into the tube neck.
The large box on the table contains a
microscope for checking the distance
between the cathode and the first grid of
every electrode system (Fig. 7)

Fig. 7. Checking a gun
The screen is settled on the faceplaie
in a slowly rotating machine (Fig. 8).
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©  Fig. B. Settling the screen

After the screens are settied, the tubes are

dried by means of infrared lamps (Fig. 9).

Fig. 9. Drying the screen
Fig. 1G shows the setup for atuminiz-
ing the screen of the tube. The flame in



the bulb is caused by the heating ele-

ment by means of which the aluminum
i1s evaporated. The electrode system is
scaled nto the tube neck in a slowly
rotating machine (Fig. 11),
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Fig. 11. Sealingthe
The tbes are evacuated on individual
purnp systems. During this process the
pumps travel with the tubes through a
large tunnel where the tubes are heated
to remove residual traces of gas (Fig. 12).
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Fig. 12. Exhaust proess

The finished tubes are tested for defini-
tion; the test pattern s obtained by means

of the flying-spot scanner at the extreme
right (Fig. 13).

Fig. 13. Quality check
These new types of picture tubes were
released to the market circa 1954,
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