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This invention  relates to a photosurface, and patticu-
larly to a photoemissive surface which may be especially
useful for a photoemissive cathode and a method of mak-

ing the same for. use in a pickup or camera tube for
television. :

, UL
that, while thig photosurface,
which is a semi-transparent surface, is excellent for many

~ refers to the decraase in sensitivity of
spect to time,

It is therefore an object of this invention to provide
an improved photosurface.

It is another object of this invention to provide a photo-
sensitive camera tube having a novel photocathode of
improved sensitivity,

It is a further object of this invention - to provide a
photosensitive image orthicon type pickup tube, and novel
meth_od of making the same, havi

an image orthicon pickup tube having g photosensitive
surface of manganese, oxygen, antimony, cesium and
Oxygen applied in the order recited. Target leakage is
prevented in the improved tube by “fixing” the cesium by
the last mentioned oxygen treatment,

The invention will be more clearly understood by ref-
erence to the accompanying single sheet of drawings
wherein

FIG. 1 is a sectional view partially broken away of
a television camera or pickup tube of the image orthicon
type embodying the invention and having a photosurface
made in accordance therewith;

FIG. 2 is a side view, partly in section, of the image
portion end of the tube shown in FIG. 1; :

FIG. 3isa greatly enlarged fragmenﬂtary sectional view
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of the photocathode of the
an

2 .
tube shown in FIGS, 1 and 2;

FIG. 4 is a flow chart of a method of making the
photosurface of the photocathode of FIG, 3, ,

The particular photosensitive suiface which is' the sub-
ject of this invention is applied to a transparent support-
ing surface, A i
be in a television camera ot
orthicon type in which a transparent photocathode is wsed
and the supporting surface js that of the end of the tube,

In FIG. 1 is shown a television pickup tube 10 utilizing
a photoemissive surface made in accordance with this in.
vention. In operation of the tube shown in FIG; 1, a
Scene which is to be televised is focused upon the end
plate 30 of the tishe envelope 10, Photoelectrong are re-
leased from a semi-trans atent photoemissive sutface 31,
formed on the inner surlf,ace of the face plate 30." The
photoelectrons are accelerated through an image section
12 by a ring electrode 32 so that they will strike a surface
of a thin target 24, usually made of

24 and functions as 3

electton emission, The secondary electron emission from
the surface of the glass target 24 leaves a-positive charge
pattern on the glass target surface corresponding to the
optical image. focused upon the photocathode 31, The
opposite of the glass target 24, remote from photo-

accelerating electrode 20, beam is caused
to approach the opposite side of target 24 at close to zero
velocity throuigh the use of a decelerating electrode 22.
Dite to the extreme thinmiess of the glass target 24, the
electrostatic pattern on the photocathode side of the tar-
get 24 establishes the same image potential pattern on this
opposite side of the target 24, ie., the side toward. the
electron beam, - Electrong fromi the cathode ray beam are
scanned over the target surface afid will be deposited on
the positive ateas of the target t6 neutralize the positive

: i the plass target 24. The

output signal of the tube,

As shown in FIG. 2, the photoemissive surface ‘31 of
the tube of FIGURE 1 is connected to an external circuit
through a silyer stripe 38 in contact with ths layer 31
and a lead 39 connected | een stripe 38 and g stem
pin 41.

to form the

the manganese oxide appears to take up water vapor, if
i the tube has been
Before sealing the eleéctrode mount structure into
the envelope 10, 3 filament or pellet 42 (FIG. 1), of puire
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manganese metal, is mounted within the cylindrical accel-
erating electrode 26 and beyond the peripheral edge of
the mesh 34. One end of the filament 42 is connected
to the lead 46 and to & stem pin 48 (FIG. 2). The other
end of the manganese filament is connected to the inner
surface of the accelerating electrode 26. The filament 42
may be commercial grade electrolytic manganese, con-
sisting of pure manganese having a maximum of approxi-
mately 0.1% of sulfur and iron. In this manner, the
filament 42 is mounted close to the face plate 30 upon
which the photosurface is to be formed when the man-
ganese is evaporated from the filament 42.. Two or more
filaments 42 may be arranged symmetrically about the
axis of the supporting surface 30 for uniform distribution
of the manganese.

The tube 10, in which the photosurface is to be formed,
is first processed and evacuated, and then baked between
375°-400° C., for one hour to remove occluded gases
from the envelope. The metal electrodes within the tube
are then heated and degassed, as is well known in the art.
Also, the thermionic cathode is activated at this point.

In order to measure the amount of material deposited
on the inner surface of the face plate 30, a light source
(not shown) ;s arranged above the tube end wall or face
plate 30 and light directed through the envelope onto a
photoelectric tube (not shown) to indicate the transpatr-
ency of the face plate 30, and thus the amount of material
deposited on the face plate may be indicated. The indi-
cator can be adjusted to show a scale reading of 100 at
full transmission of the light through the envelope face
plate 30. While the envelope 10 is still being evacuated,
a current is passed through the filament or pellet 42 by
means of lead-in pins 48 and 52 to heat and evaporate
the manganese therefrom.
will condense upon the adjacent envelope wall portion
and form a thin coating on the end wall 30. The man-
ganese metal is evaporated until the light transmission
or transparency has been reduced to 90% of its original
value. This thickness of the manganese film is not critical
and high sensitivity surfaces may be obtained with layers
so thick as to afford 50% light transmission compared
to the uncoated end wall or so thin as to afford 95% light
transmission.

Oxygen is next sntroduced into the bulb through the
exhaust tubulation, to & pressure of about 700 microns of
mercury. The transparent manganese film is oxidized by
the use of, for example, a high frequency wand (not
shown) placed over the end wall 30. The high frequency
potential of the wand produces within the envelope a
gaseous discharge which causes the manganese to react
with the oxygen in the envelope. The wand is moved
over the end wall 30 for about two seconds. This method
of oxidizing metal films within an envelope is well known
and is fully desecribed in Essig, U.S. Patent No. 2,020,305.
The oxygen in the envelope is then removed through the
exhaust tubulation. At this time, the reading of the
jndicator that measured transmission through the face
plate is then reset to indicate 100.

An antimony film is next put down over the oxidized
manganese surface, also by evaporation of the antimony
in vacuum. An antimony containing filament (not
shown) is also provided between one of the leads and the
accelerating electrode 26 and within the electrode 26
similar to the manganese filament 42. The antimony
may be high grade commetcial antimony having a com-
position of substantially 99.88% antimony and traces of
iron, sulfur, arsenic and lead. Passing a current through
the antimony filament evaporates the antimony and pro-
vides a film of antimony over the oxidized manganese
deposit on the end wall 30. The evaporation of the
antimony 18 continued until the light transmission through
the end wall is approximately 50 to 85 percent of its
value without the evaporated antimony layer.

Cesium is then released into the evacuated envelope by
fheating another containet 54 having cesium therein and

The evaporated manganese -
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_cathode and a target,

mounted on a lead-in pin 60. The released cesium per-
meates throughout the evacuated envelope and deposits
over the antimony film ot the end wall 30. The cesium i8
evaporated 10 provide at least enough cesium to complete-
ly react with the total amount of antimony on the oxi-
dized manganese on the end wall 30. In order to insure
that all of the antimony has been cesiated, as & practical
matter, an excessive amount of cesium is preferably in-
troduced into the envelope 10. The tube is then baked
in an oven, at a temperature of approximately between
120° C. and 200° C., to promote an activating reaction
between the cesium and the antimony.

After the above steps have been performed, and while
the tube is still on the exhaust system, the tube is cooled
to approximately room temperature. At this time suffi-
cient oxygen is introduced into the tube to “fix” any €x-
cess cesium. Although the phenomena is not exactly un-
derstood, it is believed that the excess cesium is “fixed”
by converting the free cesium into cesium-oxide. An ex-
ample of a means for “fixing” the free cesium in the tube
is as follows: While the tube 10 is still on the exhaust
system, oxygen is introduced into the tube until the pres-
sure is approximately 15X 10-5 mm. of Hg. The oxygen
is introduced in three doses, 2 or 3 seconds each, but not
held so that the exhaust pump removes the oxygen short-
ly after its introduction.

This extra oxygen treatment “fixes” the cesium in the
parts of the tube which are away from the photocathode
without materially affecting the photocathode itself.
Thus, the extra OXygen reacts with ail of the free cesium
within the envelope 10 form cesium oxide. Since cesium
oxide does not have the migrating properties of free
cesium, the cesium oxide is “fixed” in its positions within
the tube. Since the excess cesium is now “fixed,” target
leakage in the image orthicon type pickup tube is elimi-
nated while the photosurface still has its usual very high
sensitivity. Also, the exira oxygen treatment has been
found to make the tube more stable in that variations in
photosurface sensitivity, with respect to time, are substan-
tially eliminated. The extra oxygen treatment has also
been found to improve the blue sensitivity of the photo-
surface in tubes of this type.

What is claimed is:

1. A television pickup tube having a photosensitive
said cathode comprising a trans-
parent support base element, an oxidized manganese film
on said base element, 2 deposit of antimony on said oxi-
dized manganese film, and a deposit of cesium on said
deposit of antimony, said target comprising a relatively
thin structure having thereon a deposit of cesium oxide,
whereby said target is substantially free from leakage.

9. In a method of making a pickup tube having an
evacuated envelope enclosing a photoemissive cathode and:
a storage target, the steps in the order recited of deposit-
ing a layer of manganese on the face plate of said en~
ve}ope, oxidizing said manganese, depositing antimony on
said oxidized manganese, flashing at least enough cesium
within said envelope to cesiate said antimony, whereby
excess cesium is deposited on said target, and fixing said
excess cesium on said target by exposing said excess
cesium to oxygen, while substantially preserving said cath-
ode from said oxygen. :

3. Tn a method of making a camera tube having a
photosurface and a storage target, the steps of depositing
a photosuyface of the type including a manganese oxide
layer having a cesiated-antimony layer thereon, and 2
layer of free cesium on said target, and subsequently
admitting oxygen into said tube to fix said free layer of
cesium while substantially preserving said photosurface
from said oxygen. . .

4, Tn a method of making a camera tube of the type

" having a photosurface and a storage target, the steps in the

75

.order recited of

depositing manganese on & substrate, oxi-
dizing said manganese, depositing antimony on said oxi-
dized manganese, cesiating said antimony in such a way
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that excess cesium is unavoidably deposited on said target,
and introducing Oxygen into said tube for fixing substan-
tially only said €Xxcess cesium on said target, whereby said
target is substantially free from charge leakage there-
across,
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