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the above-mentioned problems. In accordance with a first aspect of the
Invention Cathode ray tube and method of manufacturing a     a cathode ray
tube of the type defined in the opening cathode ray tube.
paragraph is characterized in that the film Is a resid- 5   ual, partly
decomposed, film of a layer of an organic The invention relates to a
cathode ray tube corm-  material which decomposes partly at the high
temper- prising an electron gun, In which an electrically insu-  atures and
the conditions customary during the man- lating surface is covered with an
electrically Insulat-  ufacture of a cathode ray tube. Such a residual film
ing film.                                          is found to improve the
high-voltage behaviour In The invention relates also to a method of manu-
10  spite of the fact that the originally applied layer has facturing a
cathode ray tube.                      been subjected to a treatment In
which the originally Such a cathode ray tube Is known from United
applied layer of organic material is partly decom- States Patent
US-A-4,473,774.                      posed. In operation, one or more
electron beams are       The recognition of this fact makes it possible to
generated In cathode ray tubes. Cathode ray tubes   15  employ materials
which partly decompose when sub- are used in, inter alia, television
receivers, electron  jected to temperatures and conditions customary dur-
microscopes, oscilloscopes, X-ray detectors, Image  ing manufacture. This
class of materials Includes, for intensifiers, photomultipliers,
Ion-implantation appa-  example, nitrocellulose, polyacrylates, acrylic
resins, ratuses and other devices. Within the framework of  polyvinyl
compounds such as polyvinyl acrylates, the invention the term electron gun
is to be under-  20  polyvinyl acetates and polyvinyl alcohols, fats and
or- stood to mean a means of generating electrons. The  ganic soaps. All
these materials are subjected to a electrons may be generated In the form
of an electron  partial thermal decomposition at temperatures as beam.
customary during manufacture of a cathode ray tube. A problem which occurs
in cathode ray tubes is  Nevertheless, the residual films left after
partial de- that, In operation, surfaces inside the cathode ray   25
composition are found to be useful. tube are charged. Such charging
phenomena occur,      In general, steps to preclude overheating of the in
particular, on electrically insulating surfaces. As a  film, as described
in US-A-4,473,774, are therefore result thereof, negative effects may
occur. For exam-  not necessary. Moreover, a partial decomposition of pie,
flashover between components of the cathode   the film has a positive
effect on the high-voltage be- ray tube ("arcing") and undesirable
lighteffects ("blue   30  haviour of the cathode ray tube. glow") may
occur. These effects are also referred to  Thus, less requirements are
Imposed on the ma- herein as the high-voltage behaviour of the cathode
terials used and on the temperature control, which ray tube. Said United
States Patent US-A-4,473,774  renders the cathode ray tube better suitable
for mass discloses a cathode ray tube having an electron gun  production.
arranged in the neck. The inner side of the neck Is  35  Preferably the
thickness of the film is less than 1 covered with a film of a non-ionic
organic copolymer.  pm. The cathode ray tube disclosed in US-A-4,473,774
Within the scope of the claims a film of organic should comply with the
following requirements:     material Is to be understood to mean a film
which con- 1. The copolymer used does not degrade at the  slats at least
predominantly of an organic compound temperatures which are customary
during the   40  or a mixture of organic compounds. Such a film will
manufacture of a cathode ray tube, i.e. the film  hereinafter also be
referred to as "organic film". should Inter ala be heat resistant.
If the thickness of the film is less than 1 [err] the 2. Steps must be
taken to prevent the film from  film generally adheres well to the
insulating surface. becoming detached.
Therefore, means and process steps to ensure that 3. The applied film
cannot withstand RF spot-  45  the layer adheres to the insulating surface
may be knocking (RFSK), which is a frequently used     dispensed with. This
allows the method of applying method in the manufacture of cathode ray
tubes.  the film to be simplified. 4. Care must be taken that the film does
not be-   Moreover, a film thinner than 1 pm is found to be come overheated
during manufacture of the       capable of withstanding spot-knocking.
Therefore, It cathode ray tube.                          so  is not
necessary to abandon a customary process As a result of the above-mentioned
drawbacks    step. the cathode ray tube as described in US-A-4,473,774   As
a result, the cathode ray tube is better suitable Is not suited for mass
production. Only very few ma-  for mass production. terlals are suitable
and the manufacturing method      Generally, the conductivity of the film
changes should comply with very stringent requirements.  55  during and as
a result of the partial decomposition of It is an objectofthe invention to
provide a cathode  the applied layer. The sheet resistance of the film de-
ray tube of the type defined in the opening paragraph,  creases. This has
also a negative effect on the adhe- which wholly or at least partly solves
one or more of  sion of the film to the surface. As regards these as- 2   
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thinner than 1 pm may generally be sub-  carbon content. jected to a more
extensive and longer decomposition     The invention also relates to a
method of manu- than a layer thicker than I pm. This reduces the like-
facturing a cathode ray tube and Is characterized in lihood of rejects.
that in a process step an internal surface of an ele- Preferably, the
thickness of the film is between   5   ment of the cathode ray tube is
moistened with a sol- approximately 500 nm and approximately 10 nm.
ution of an organic substance and is subsequently If the film is thinner
than 10 nm it is not unlikely  dried, the layer thus formed being
decomposed part- that the underlying Insulating surface is not wholly  ly.
covered. This will give rise to high-voltage problems  In this manner the
organic film can be applied at the non-covered parts of the insulating
surface.    10  simply. The thickness of the organic film can be read-
Preferably, the coefficient of secondary electron  ily controlled via the
amount of organic substance in emission, as a function of the kinetic
energy of the  the solution. In the scope of the claims the term "in-
electrons exhibits a second crossover [err] for an en-  ternal surface of
an element of the cathode ray tube" ergy lower than approximately I keV.
Is to be understood to mean a surface of an element It has been found that
in general the value of the   15  situated In the interior of the assembled
cathode ray second crossover [err] the residual film is signifi-  tube.
Moistening and drying the surface can take cantly smaller than the value of
the second crossover  place before the cathode ray tube is assembled, for
of the originally deposited layer, which improves the  example on separate
elements. high-voltage behaviour. This is particularly favour-  Preferably,
the layer Is decomposed at least part- able if the originally deposited
layer is of a material  20  ly by subjecting it to a thermal treatment.
This treat- having a second crossover value above I keV. Exam-  ment can be
carried out during drying or while the pies of materials having a second
crossover above I  cathode ray tube is being annealed. Preferably, the keV
are acrylic resins, organic soaps and polyvinyl  thermal treatment is
carried out In a vacuum. acetates. For this aspect it is also favourable if
the  Alternatively, an electron bombardment can be thickness of thefilm
issmaller than 1 [err] because this  25  used to at least partly decompose
the organic film. enables a more extensive decomposition and hence
Decomposition of the film leads to an increase of the a substantial
reduction of the second crossover (El,)  carbon content of the film
relative to the other constit- to be obtained.
uents of the film, which generally leads to a reduction For cathode ray
tubes having an electron gun in  of the value for the second crossover
[err] which has a tube neck of an electrically insulating material a film
30  a positive effect on the high-voltage behaviour. is preferably provided
at least on the inner side of the  The invention will now be described in
greater de- tube neck. The electric potential at the tube neck Is  tall by
means of an exemplary embodiment of the In- then very stable. No or very
little flashover and drift  ventive display device and with reference to
the ao- take place. Drift is an effect characterised by a slow  companying
drawings. In the drawings change in the place and/or shape of an electron
beam   35  Fig. I is a longitudinal sectional view of a display generated
by the electron gun.                        device in accordance with the
invention, In particular when the film is applied to a curved  Fig. 2 is a
sectional view of a neck portion of a surface, for example the inner side
of the tube neck,  cathode ray tube in accordance with the Inven- it is
advantageous If the thickness of the film Is less  tion, than I pm. As a
result of the curvature of the Inner  40  Fig. 3 shows, as a function of
the kinetic energy side of the tube neck the film tends to come off the  of
an incident electron [err] the coefficient of sec- surface comparatively
easily.                         ondary electron emission a for a
nitrocellulose In the case of cathode ray tubes comprising an     film
(curve 31) after heating in a vacuum (curve electron gun having elements of
an electrically insu-  32) and after electron bombardment (curve 33);
lating material these elements are preferably covered   45  Figs. 4a and 4b
illustrate a further positive effect with a film of an organic material.
of an organic film. Examples of such elements are the fixing ele-      The
Figures are not drawn to scale. In general, ments such as the so-called
multiform rods. Multi-  corresponding parts bear the same reference numer-
form rods are glass rods in which electrodes of a gun  als In the Figures.
are secured. If said multiform rods have been covered   50  Fig. I Is a
longitudinal cross-sectional view of a with an organic film flashover
between the multiform  display device according to the invention. Said dis-
rods and components of the electron gun and drift  play device comprises a
cathode ray tube, in this ex- caused by charging the multiform rods occur
hardly  ample a colour display tube 1. Said colour display ever or not at
all.                                tube comprises an evacuated envelope 2
which con- For cathode ray tubes having electrodes consti-  55  sists of a
display window 3, a cone portion 4 and a tuting a main lens preferably at
least one of these  neck 5. In the neck 5 there is provided an electron gun
electrodes is subjected to an etching process.     6 for generating three
electron beams 7, 8 and 9 Preferably, the above mentioned film has a high
which extend In one plane, the In-line plane which in 3  
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of the drawing. Adisplay screen  rejects because a substantial percentage
of the re- 10 is provided on the inside of the display window.  jects in
the manufacture of cathode ray tubes may be Said display screen 10
comprises a large number of  attributed to high-voltage problems. Thus, one
of the phosphor elements luminescing in red, green and   advantages of the
present invention Is that it allows blue. On their way to the display
screen 10, the elec-   5   highervoltages to be used. The light output can
be in- tron beams 7,8 and 9 are deflected across the display  creased by
raising the kinetic energy of the electrons. screen by means of deflection
unit 11 and pass    This is important, in particular, for
projection-cathode through a colour selection electrode 12 which is ar-
ray tubes, cathode ray tubes for HDTV applications ranged in front of the
display window 3 and which  etc. Such tubes preferably have a very high
light out- comprises a thin plate with apertures 13. The colour  10  put.
The present invention enables these advantages selection electrode is
suspended in the display win-  to be obtained. dow by means of suspension
means 14. The three        In a test tube the inner side of the neck and
the electron beams 7, 8 and 9 pass through the apertures  multiform rods
are moistened with a solution of nitro- 13 of the colour selection
electrode at a small angle  cellulose [err] in ethyl acetate or amyl acet-
with each other and, consequently, each electron   15  ate, for example a I
% solution of nitrocellulose in beam impinges on phosphor elements of only
one    ethyl acetate. After drying a layer of nitrocellulose re- colour.
mains. Subsequently, this layer is preferably heated, The electron gun is
arranged in the neck portion  in a vacuum, as a result of which the layer
at least (Fig. 2). In this example, the electron gun comprises  partly
decomposes, causing the carbon content in the cathodes 21, 22 and 23 and a
number of electrodes  20  layerto increase relative to the
otherconstituents (for 24, 25, 26 and 27, a main lens being formed between
example oxygen or nitrogen) in the layer. For exam- the electrodes 26 and
portion 28 of electrode 27. A  ple, a temperature treatment in which the
film Is heat- conductive layer 30 Is provided on the cone portion 4.  ed to
approximately [err] in a vacuum for approxi- A film 211 of an organic
material is applied to the inner  mately 15 minutes reduces the molar
percentage of side of the neck portion 5. It has been found that such   25
oxygen present in the layer to approximately 1/3 to a film substantially
improves the high-voltage behav-  115 of the molar percentage of oxygen
present before lour of the cathode ray tube. In operation, a poorhigh-  the
thermal treatment In a vacuum, and itreduces the voltage behaviour
manifests itself through the unde-  percentage of nitrogen to approximately
half the mo- aired lighting up of the screen and/or breakdowns in  lar
percentage of nitrogen present In the film before the tube and/or through
the appearance of one or  30  the thermal treatment in a vacuum. An
analysis by more patches of a blue glimmer on the Inner wall of  means of
XPS measurements and IR spectra further the tube and/or along the multiform
rods. The Inven-  reveals that such a film is partly carbonised as a re-
tion is based on, inter alia, the insight that these phe-  suit of the
partial thermal decomposition, Lo. carbon nomena can probably also be
attributed to electron  bound by four single bonds and carbon bound by two
transport along electrically Insulating surfaces. Elec-  35  single bonds
and a double bond is formed in the film. trons "hopping" across the tube
wall may cause the  The film has been found to contain approximately (in
glimmers of light either by Ionization of residual gas  atomic percentages)
50% ( 5%) of C, approximately in the tube or by luminescence of the glass.
Electrons  15% ( 3%) of 0, approximately 30% ( 3%) of H, and hopping across
electrically insulating surfaces are  approximately 3% ( 2%) of N. formed
if said surfaces have a high coefficient of sec-  40  A further advantage
of a temperature treatment ondary emission. When electrons (for example
elec-  resides in the fact that the composition of the film trons formed by
field emission) are incident on these  does not change or changes very
little in operation, surfaces an ever increasing number of electrons will
whereas the composition of a film which is not sub- hop" across the
electrically insulating surfaces un-  jected to a temperature treatment or
other type of de- derthe influence of an electricfield, towards the high-
45  composition treatment (for example electron bom- est potential. These
hopping electrons cause cold  bardment and/or sputtering with argon gas,
which emission, charging of the neck and multiforms, and  treatments can
also cause a partial decomposition of breakdowns in the tube. In addition,
if the cathode ray  the layer) may change in operation. In general, the re-
tube comprises a display screen, said display screen  sistance of the film
changes as a result of the decom- may light up a little, which results In a
reduction of the  so  position. The resistance generally decreases. The
contrast. A further voltage increase leads to greater  thickness of the
film is generally less than 1 pm. For high-voltage problems. Flashover may
damage the   a film having a thickness of approximately 20 nm the electron
gun and it may adversely affectthe operation  sheet resistance, after
partial decomposition, exhib- of electronic circuits. Said phenomena are
substan-  its a comparatively large spread, depending on the tially
suppressed by the application of an organic film  55   degree of
decomposition, and lies in the range be- to insulating surfaces. The
application of an organic  tween approximately 1014 and approximately 1011
film does not only lead to a reduction of the above  [err] The sheet
resistance Is approximately 50 times technical problems but it also reduces
the number of  as small for layers having a thickness of more than 1 4 
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sheet resistance Is less than approximately  between the field emitter and
the film. When the aver- [err] the likelihood of high-voltage problems In-
age kinetic energy is larger than the energy [err] which creases
considerably. The likelihood of the sheet re-  energy [err] is given by the
energy value above which sistance being too low for a layer thicker than 1
[err]is  the coefficient of secondary emission Is smaller than
comparatively great.                           5   1, the bulk of the
electrons is captured in the film and Even at a very high voltage (higher
than 40 kV to  electron-hopping cannot take place. This energy [err] is for
example approximately 50kV) the test tube exhib-  also termed "second
crossover" (see, for example, Ited no cold emission and no flashover. A
comparable  "Handbook of Chemistry and Physics", 56th edition, tube which
was not provided with a film of an organic  CRC Press, p. E-366). The
energy El, for curves 31, material exhibited the above problems at voltages
of  10  32 and 33 is less than I keV, i.e. approximately 900 approximately
25 to 30 kV. The term "voltage" is to be  eV, approximately 730 eV and
approximately 420 eV, understood to mean herein the electric potential dif-
respectively. Partial decomposition of the film reduc- ference between the
cathode and the final electrode  es the value of the second crossover
[err].  An ava- ofthe electron gun. The electrons emitted by the elec-
lanche or hopping effect, in which an electron, after tron gun have a
kinetic energy of x keV if the "voltage"  15  having been accelerated by an
electric field, liberates is x kV.
more than one electron, each of which in turn liberate Moistening can be
carried out, for example, by  more than one electron etc., so that an ever
increas- spraying the solution onto the surfaces or by applying  ing number
of electrons move towards the highest po- it with a brush or by immersing
the relevant parts In  tential, is then almost Impossible. Electronswhose
ki- the solution or by applying the solution to the inner  20  netic energy
is less than [err]  may give rise to an ava- side of the neck by means of a
brush or rollers.   lanche effect. In general, potential differences small-
Within the framework of the invention the coeffi-  er than approximately I
kV are insufficient to bring cient of secondary electron emission of
organic films  about field emission because the electric field on
insulating surfaces has been examined. Methods  strengths necessary for
field emission are not at- of measuring coefficients of secondary electron
25  tained. Consequently, the above negative effects are emission have been
described inter alia by V.E. Hen-  substantially reduced by the application
of a film, for rich in "Fast, Accurate Secondary-Electron Yield   example a
film of organic material, to insulating sur- Measurements at Low primary
Energies", Review      faces, which film exhibits a second crossover for an
Scientific Instruments 44, 456 (1973) and "Use of  energy level smaller
than I keV. It is assumed that, in Cylindrical Auger Spectrometers for
Retarding-Po-  so  general, such an avalanche effect does occur on a
tential Secondary-Electron Yield Measurements, Re-  glass surface and
contributes greatly to the above view Scientific Instruments 45, 861
(1974). Fig. 3  problems. In the case of glass, [err] is generally of the
shows, as a function of the kinetic energy of an inci-  order of a few
[err] At potential differences of a few kV dent electron [err] the
coefficient of secondary elec-  field emission can take place. tron
emission [err] for a film of nitrocellulose (curve 31),  35  It follows
from the above that partial decomposi- after said film has been heated in a
vacuum (curve  tion of the film, for example by heating or by an elec- 32)
for approximately 30 minutes at a temperature of  tron bombardment, has a
positive effect. [err] generally [err] and after electron bombardment
(curve 33).  decreases and this mitigates high-voltage problems. This
reveals that the coefficient of secondary elec-  Organic films made of, for
example, materials whose tron emission changes both as a result of heating
in  40  second crossover immediately after application is a vacuum and as a
result of electron bombardment.  above I keV (examples are polyvinyl
acrylate and ac- The coefficient of secondary emission exhibits a   rylic
resins for which [err] is approximately 2-2.5 keV) maximum, for these
layers above 1, for a kinetic en-  exhibit a distinctly Improved
high-voltage behaviour if ergy of approximately 200 eV. The film is so thin
that  they have been exposed to a high temperature (for the resistance is
very high. The thickness of the film   45  example approximately [err] for
approxi- is preferably less than, for example, 1 [err], for exam-  mately
10-30 minutes) or to an electron bombard- pie, in the range from 10 to 500
nm. Such layers gen-  ment. It is advantageous if the film is subjected to
a erally adherewell tothe surface. Aso-called pre-coat-  partial
decomposition treatment if the thickness of ing Is not required. The films
can withstand spot-  the layer is not more than 1 [err] and, preferably,
not knocking.                                     so   more than 500 nm. As
a matter of fact, apart from a A possible explanation for the effect
obtained by  positive effect (reduction of [err], decomposition also the
film is that f eld emission electrons can be emitted  has a side-effect:
the resistance of the layer decreas- when a strong electric field occurs
between the film  es. If the sheet resistance becomes smaller than ap- and
a field emitterwhich may be, for example, a sharp  proximately [err] the
conduction via the film be- point on a part of the electron gun. These
electrons  55  comes such that the likelihood of high-voltage prob- have an
average kinetic energy. The average kinetic  lems and, as a consequence,
rejects increases. The energy of field emission electrons impinging on the
likelihood of the resistance decreasing to such values film is
approximately equal to the potential difference  during the decomposition
process is comparatively 
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layer thicknesses of more than 1 [err]    termediate value to a high final
value. In such electron Preferably, films of organic polymers or derived
guns, the above problems occur at a relatively low therefrom are used.
Information about polymers, their  maximum voltage because, in operation,
relatively properties and processing methods are described in,  high
electric potentials and large potential differenc- inter alla, McGraw-Hill
Encyclopedia of Science and   5   es occur in different places of the
electron gun. Technology (1960) under "polymer and related refer-    For an
electron gun having a main lens at least ences. In general, polymers form a
substantially    one and preferably both lens electrodes of the main smooth
film of substantially uniform thickness on the  lens (the electrodes 26 and
27 in Fig. 2) are suitably surface. Preferably, the film is transparent. In
this  formed by etching. Etching of the lens electrodes in case, the
electron gun can be inspected visually.  io  conjunction with the film in
accordance with the in- Partly decomposed films generally have a grey or
ventionisfoundtohaveahighlypositiveeffectonthe brown colour depending on
the degree of decompo-    high-voltage behaviour, and in particular the
maxi- sition but are preferably transparent. A particularly  mum voltage
attainable before flashover occurs is advantageous class of polymers are
the water-solu-  found to have increased significantly. ble polymers, for
example polyvinyl alcohols. Water is  15  Further, the invention is
important for, in particu- harmless to the environment.
lar, cathode ray tubes comprising one or more elec- Figs. 4a and 4b show a
further positive effect of  tron guns having a conductive coating. Examples
of an organic film provided on the inside of the neck. A  such electron
guns are so-called spiral-lens electron problem which occurs in colour
cathode ray tubes   guns. Such electron guns comprise an element which
emitting more than one electron beam is the so-called   20  is made from an
electrically Insulating material, for convergence drift. After energizing
the cathode ray  example a tubular element, on the inside of which a, tube,
the relative positions of the electron beams on  for example spiral-shaped,
conductive coating is pro- the display screen change. In Figs. 4a and 4b
the dis-  vided. By applying a potential across said conductive placement
of the outermost electron beams relative  layer, a focusing and/or
accelerating electric field for to the central electron beam of a 14 inch
in-line colour  25  focusing and/oraccelerating an electron beam is cre-
cathode ray tube is plotted in micrometers [err] as a  ated In said element
Cathode ray tubes comprising function of time (t) in minutes. Said
time-dependent  such electron guns are very sensitive to flashover
displacement of the relative positions of the electron  which may damage
the conductive layer, which in beams will, forsimplicity, hereinafterbe
referred to as  turn leads to damage to the lens. In such a cathode
wdisplacement". The displacement shown In curves   30  ray tube according
to the invention, the neck and/or 41 through 48 is related to the
displacement after 100  the outside of said elementare coated with an
organic minutes, which latter displacement is assumed to be  film. Further
examples of electron guns having a con- 0 pm. Curves 41 through 46 show the
displacement    ductive layer are electron guns having a voltage div- if no
organic film Is applied. Said displacement is ap-  ider composed of a
conductive strip which is applied proximately 60 [err] Curves 47 and 48
show the dis-  35  to a plate of insulating material. In operation, an
elec- placement for a cathode ray tube in which the inside  tric voltage is
applied across said conductive strip. of the neck, more particularly the
portion of the neck  Further, the Invention is important to optoelec-
facing the main lens, and the multiform rod are coated  tronic cathode ray
tubes such as, for example, Image with an organic layer, in this case a
residue of a nitro-  intensifiers and photomultipliers. An important factor
cellulose layer. The average displacement is approx-  40  in such cathode
ray tubes is the so-called dark-count. imately 4 [err]., which Is a
considerable and important im-  The dark-count is the signal generated by
the cath- provement. This reduction in displacement enables a  ode ray tube
in absolute darkness during operation. better preservation of the
convergence of the elec-  The above-described glimmers of light caused by
tron beams on the screen. The displacement shown   electron transfer across
surfaces are undesired be- relates to a cathode ray tube having a so-called
in-line   45  cause they increase the dark-count. Light signals pro-
electron gun. The invention can also be applied to  ducing a weaker signal
than the dark-count in the op- cathode ray tubes having other types of
electron   toelectronic cathode ray tube can not or hardly be guns for
emitting more than one electron beam, for  measured. Thus, the dark-count
is a measure of the example so-called delta electron guns which, In oper-
optoelectronic sensitivity of such a tube. ation, emit three electron beams
located at the vertic-  so  It will be obvious that within the scope of the
es of a triangle.                                   claims many variations
are possible to those skilled The invention is very important for, in
particular,  in the art cathode ray tubes comprising an electron gun having
a unipotential lens system. A unipotential lens system is a system for
generating electric fields for focusing   55   Claims one or more electron
beams, the electric potential, viewed in the direction of propagation of
the electron  1. A cathode ray tube comprising an electron gun, 
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10 great for layer thicknesses of more than 1 [err]     termediate value to
a high f inal value. In such electron Preferably, films of organic polymers
or derived  guns, the above problems occur at a relatively low therefrom
are used. Information about polymers, their  maximum voltage because, in
operation, relatively properties and processing methods are described In,
high electric potentials and large potential differenc- Inter alia,
McGraw-Hill Encyclopedia of Science and   5   es occur in different places
of the electron gun. Technology (1960) under "polymer" and related refer-
For an electron gun having a main lens at least ences. In general, polymers
form a substantially   one and preferably both lens electrodes of the main
smooth film of substantially uniform thickness on the  lens (the electrodes
26 and 27 In Fig. 2) are suitably surface. Preferably, the film is
transparent. In this  formed by etching. Etching of the lens electrodes in
case, the electron gun can be Inspected visually.  10  conjunction with the
film in accordance with the in- Partly decomposed films generally have a
grey or   vention is found to have a highly positive effect on the brown
colour depending on the degree of decompo-   high-voltage behaviour, and in
particular the maxi- sition but are preferably transparent A particularly
mum voltage attainable before flashover occurs is advantageous class of
polymers are the water-solu-  found to have increased significantly. ble
polymers, for example polyvinyl alcohols. Water Is  15  Further, the
invention is important for, in particu- harmless to the environment.
lar, cathode ray tubes comprising one or more elec- Figs. 4a and 4b show a
further positive effect of  tron guns having a conductive coating. Examples
of an organic film provided on the Inside of the neck. A  such electron
guns are so-called spiral-lens electron problem which occurs in colour
cathode ray tubes   guns. Such electron guns comprise an element which
emitting more than one electron beam is the so-called   20  is made from an
electrically insulating material, for convergence drift. After energizing
the cathode ray  example a tubular element, on the inside of which a, tube,
the relative positions of the electron beams on  for example spiral-shaped,
conductive coating is pro- the display screen change. In Figs. 4a and 4b
the dis-  vided. By applying a potential across said conductive placement
of the outermost electron beams relative  layer, a focusing and/or
accelerating electric field for to the central electron beam of a 14 inch
In-line colour  26  focusing and/or accelerating an electron beam is cre-
cathode ray tube Is plotted in micrometers [err] as a  ated in said element
Cathode ray tubes comprising function of time (t) in minutes. Said
time-dependent  such electron guns are very sensitive to flashover
displacement of the relative positions of the electron  which may damage
the conductive layer, which in beams will, forsimplicity, hereinafter be
referred to as  turn leads to damage to the lens. In such a cathode
"displacement". The displacement shown In curves  30  ray tube according to
the invention, the neck and/or 41 through 48 Is related to the displacement
after 100  the outside ofsaid element are coated with an organic minutes,
which latter displacement is assumed to be  film. Furtherexamples of
electron guns having a con- O [err] Curves 41 through 46 show the
displacement   ductive layer are electron guns having a voltage div- if no
organic film is applied. Said displacement is ap-  ider composed of a
conductive strip which is applied proximately 60 pm. Curves 47 and 48 show
the dis-  35  to a plate of insulating material. In operation, an elec-
placement for a cathode ray tube in which the inside  trio voltage is
applied across said conductive strip. of the neck, more particularly the
portion of the neck  Further, the invention is important to optoelec-
facing the main lens, and the multiform rod are coated  tronic cathode ray
tubes such as, forexample, image with an organic layer, in this case a
residue of a nitro-  Intensifiers and photomultipliers. An important factor
cellulose layer. The average displacement Is approx-  40  in such cathode
ray tubes is the so-called dark-count. imately [err] which is a
considerable and important im-  The dark-count is the signal generated by
the cath- provement. This reduction in displacement enables a  ode ray tube
In absolute darkness during operation. better preservation of the
convergence of the elec-  The above-described glimmers of light caused by
tron beams on the screen. The displacement shown   electron transfer across
surfaces are undesired be- relates to a cathode ray tube having a so-called
in-line   45  cause they increase the dark-count. Light signals pro-
electron gun. The invention can also be applied to  ducing a weaker signal
than the dark-count in the op- cathode ray tubes having other types of
electron   toelectronic cathode ray tube can not or hardly be guns for
emitting more than one electron beam, for  measured. Thus, the dark-count
is a measure of the example so-called delta electron guns which, In oper-
optoelectronic sensitivity of such a tube. ation, emit three electron beams
located at the vertic-  50  It will be obvious that within the scope of the
es of a triangle.                                  claims many variations
are possible to those skilled The invention Is very important for, in
particular,  in the art. cathode ray tubes comprising an electron gun
having a unipotential lens system. A unipotential lens system is a system
for generating electric fields for focusing  55   Claims one or more
electron beams, the electric potential, viewed in the direction of
propagation of the electron  1. A cathode ray tube comprising an electron
gun, 
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12 with an electrically Insulating film, characterized  al, characterized
in that said elements are cov- in that in said cathode ray tube the film is
a resi-  ered with said film. due of a layer of organic material which has
been subjected to a treatment in which the originally  11. A cathode ray
tube as claimed in claim 10, char- deposited layer of organic material
decomposes   5  acterized in that said elements are fixing ele- partly,
said organic material being a material     ments to which electrodes are
secured. which decomposes partlywhen subjected to tem- peratures and
conditions customary during man-  12. A cathode ray tube as claimed in any
one of the ufacture of CRT's.                                preceding
claims, characterized In that the sheet 10     resistance of the film Is
more than [err] 2. A cathode ray tube as claimed in claim 1, char-
acterized In that the organic material is an ele-  13. A method of
manufacturing a cathode ray tube, ment of the class including
nitrocellulose, polya-  characterized in that in a process step an internal
crylates, acrylic resins, polyvinyl compounds      surface of an element of
the cathode ray tube Is such as polyvinyl acrylates, polyvinyl acetates
15  moistened with a solution of an organic material and polyvinyl
alcohols, fats and organic soaps.    and the surface Is dried, thereby
forming an or- ganic layer, which layer is subsequently subject- 3. A
cathode ray tube as claimed In claim I or 2,     ed to a treatment as a
result of which It is decom- characterized in that the film is a residue of
a lay-  posed partly. er of organic material which has been subjected   20
to a thermal treatment in which the originally de-  14. A method as claimed
In claim 13, characterized posited layer of organic material decomposes
In that the organic layer is partly decomposed by partly.
heating. 4. A cathode ray tube as claimed in any one of the   25  15. A
method as claimed in claim 13, characterized preceding claims,
characterized in thatthe organ-  in that the organic layer is partly
decomposed by ic material is water soluble.                      an
electron bombardment. 5. A cathode ray tube as claimed in any of the pre-
16. A method as claimed in claim 13, characterized ceding claims,
characterized in that the film con-  30  in that the solution is an aqueous
solution. tains approximately (in atomic percentages) 50% (5%) of C,
approximately 15% (3%) of 0, ap- proximately 30%(3%) of H and approximately
Patentansprflche 3%(2%) of N. 35  1. Kathodenstrahlrohre mit einem
Elektronen- 6. A cathode ray tube as claimed in any of the pre-
strahlerzeugungssystem, wobel sine elektrisch ceding claims, characterized
in that the thickness  isollerende FlAche mit elnem elektrisch isolieren-
of the film is less than 1 [err]                     den Film bedeckt wird,
dadurch gekennzeichnet, dall in der Kathodenstrahirohre der Film ein Rest
7. A cathode ray tube as claimed In any of the pre-  4o  einer Schicht aus
organischem Werkstoff ist, die ceding claims, characterized in thatthe
thickness   eine Behandlung erfahren hat, in der die ur- of the film is
more than 10 nm.                    sprflnglich abgeschiedene Schicht aus
organi- schem Werkstoff teliweise zerfallt, wobei der or- 8. A cathode ray
tube as claimed in any of the pre-   ganische Werkstoff ein Material ist,
das teilweise ceding claims, comprising an electron gun In the   45
zerfillt, wenn es Temperaturen und Bedingun- tube neck of an insulating
material, characterized  gen Oblich bel der Herstellung von Kathoden- in
thatsaid film is provided on the innersideofthe  strahir8hren unterworfen
wird. neck. 2. Kathodenstrahlrohre nach Anspruch 1, dadurch 9. A cathode
ray tube as claimed in claim 8, the   50  gekennzeichnet, daB der
organische Werkstoff electron gun comprising a main lens having lens    ein
Element der Klasse mit Nitrozellulose, Poly- electrodes, characterized in
that at least one of  akrylaten, Akrylharzen, Polyvinylverbindungen the
electrodes of the main lens is subjected to an  wie Polyvinylakrylaten und
Polyvinylalkoholen, etching process.
Fetten und organischen Seifen ist 55 10. A cathode ray tube as claimed In
any one of the  3. Kathodenstrahirohre nach Anspruch I oder2, da- preceding
claims, comprising an electron gun       durch gekennzelchnet, daB der Film
sin Rest ei- having elements of electrically insulating materi-  ner
Schicht aus organischem Werkstoff ist, der 
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Warmebehandlung erfahren hat, bei der die    ProzeSschritt elne InnenflAche
eines Elements ursprOnglich abgeschiedene Schicht aus organi-    der
Kathodenstrahir8hre mit einer Losung aus ei- schern Werkstoff zeliwelse
zerfilit.              nern organischen Werkstoff benAtzt und die
Oberfiiche danach getrocknet wird, wobel sich 4. Kathodenstrahirohre nach
einem oder mehreren   6   esine organische Schicht bildet, und diese
Schicht dervorangehendenAnspruche, dadurch gekenn-        anschlielend
einer Behandlung erfahrt, wodurch zeichnet, daB der organische Werkestoff
wasser-   ale teliweise zerfillt. Ioslich (at. 14. Verfahron nach Anspruch
13, dadurch gekenn- 5. Kathodenstrahirohre nach einem oder mehreren   10
zeichnet, daB die organische Schicht durch Er- dervorangehenden Anspruiche,
dadurch gekenn-      wirmen teilwelse zerfalilt. zeichnet, daB der Film
etwa (in Atomprozentsat- zen) 50% ( 5%) an C, etwa 15% ( 3%) an 0, et-  15.
Verfahren nach Anspruch 13, dadurch gekenn- wa 30% ( 3%) an H und etwa 3% (
2%) an N        zeichnet, daB die organische Schichtdurch einen enthilt.
15      ElektronenbeschuS teilwebse zerfalit. 6. Kathodenstrahlrohre nach
oinem oder mehreren   16. Verfahren nach Anspruch 13, dadurch gskenn-
dervorangehenden Ansprlche, dadurch gekenn-       zeichnet, dal die i-osung
eine walrige Losung zelchnet, daB die Filmdicke weniger als I gm be-  ist.
tragt.                                    20 7. Kathodenstrahlrfhre nach
elnem oder mehreren   Revendlcatlons dervorangehenden Ansprfche, dadurch
gekenn- zeichnet, daS die Fllmdlcke 10 nm fiberschreitat.  1. Tube A rayons
cathodiques comprenant un canon 25      6lectronlque, une surface isolant
de l'6lectricite 8. Kathodenstrahlr6hre nach elnem oder mehreren
6tant revetue d'un film isolant de l'electricite, ca- der vorangehenden
Anspruche, mit elnem Elek-      racterise en ce que, dans ledit tube A
rayons tronenstrahlerzeuger im R8hrenhalh aus elnsm      cathodiques, le
film est un r6sidu d'une couche Isolierenden Werkstoff, dadurch
gekennzeich-      de matiere organique qui a eti soumise A un tral- net,
daB der Film an der Innenseite des H1alses  30  tement dans lequel la
couche Initialement depo- angebracht ist.
6e9 de matiere organique se decompose partiel- lement, ladite matibre
organique etant une matle- 9. Kathodenstrahlrihre nach Anspruch 8, wobei
der    re qui se deoompose partlellement lorsqu'elle est
Elektronenstrahlorzeuger eine Hauptlinse mit      soumise aux temperatures
et aux conditions ha- Linsenelektroden enthilt, dadurch gekennzeich-  35
bituelles de la fabrication de tubes a rayons net, daB wenigsaens sine der
Elektroden der       cathodlques. Hauptlinse einem  Atzverfahren
unterworfen wird.                                          2. Tube A rayons
cathodlques selon la revendica- tlon 1, caracterise en ce quo la matlere
organique 10. Kathodenstrahlr6hre nach elnem oder mehreren   40  est un
element de la classe comprenant la nitro- der vorangehenden Ansprflche, mit
oinem Elek-     cellulose, lea polyacrylates, lea resines acryli-
tronenstrahlerzeugungssystsm  mit Elementon       quos, les composes
polyvinyliques tols que lea aus slektrisch isollerendem Werkstoff, dadurch
acrylates de polyvinyle, los acstates de polyviny- gekennzelchnet, daR
diese Elemente mit dem        le et lea alcools polyvinyliques, lee
graisses et lea Film bedeckt sind.                        45      savons
organiques. 11. Kathodenstrahlrohre nach Anspruch 10, dadurch  3. Tube A
rayons cathodiques selon la revendica- gekennzelchnet, dar diese Elements
Befesti-       tion 1 ou 2, caracterise en ce que le film est un
gungselemente sind, an denen Elektroden befe-     r6sidu d'une couche de
matiere organique qul a atigt sind.                               so
ete soumise A un traitement thermique dans le- quel la couche de matlere
organique Initialement 12. Kathodenstrahlrdhre nach inenm oder mehreren
depose se decompose partiollement. dervorangohenden Ansprfiche, dadurch
gekenn- zeichnet, daS der FlAchenwiderstand des Films  4. Tube A rayons
cathodiques selon l'une quelcon- mehr al 1010 (VO betragt.
6s      quo des revendications precedentes, caractsrise en co quo la
matiere organique est soluble dans 13. Herstellungaverfahren fur eine
Kathodenstrahl-   I'eau. r5hre, dadurch gekennzelchnet, daS in einem 8  
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cathodiques solon l'une quelcon-  15. Proced6 slon la revendication 13,
caractrise en quo des revendications prec6dentes, caracterise  co quo la
couche organique est partiellement d6- en ce que le film contlent environ
(en pourcenta-  composes par un bombardement 6lectronique. ges atomiques)
50% ( 5%) de C, environ 15% ( 3%) de 0, environ 30% ( 3%) de H et environ
3%    c   16. Proc6de solon la revendication 13, caracterise en ( 2%) de N.
co quo la solution est une solution aqueuse. 6. Tube a rayons cathodlques
solon l'une quelcon- quo des revendications prec6dentes, caracters6 en co
quo l'epaisseur du film est inferieure A 1   io Pm. 7. Tube a rayons
cathodiques solon l'une quelcon- quo des revendications prec6dentes,
caracterise on co quo l'epaisseur du film eat sup6rieure a 10  1S nm. B.
Tube A rayons cathodiques solon l'une quelcon- quo des revendications
prec6dentes, compre- nant un canon 6lectronique dans le col du tube on  20
une matlere isolante, caracterise en ce quo ledit film est applique sur la
face Interne du col. 9. Tube a rayons cathodiques selon la revendica- tion
8, le canon electronique comprenant une len-  25 tills principals
comportant des electrodes, carac- terie6 en co qu'au moins une des
electrodes de la lentille principale est soumise A un procMd6 de gravure.
30 10. Tube A rayons cathodiques solon l'une quelcon- quo des
revendicatlons pr6c6dentes, compre- nant un canon 6lectronique ayant des
6ldments en matire isolant de l'electricite, caract6rise en ce quo lesdits
elements sont revOtus dudit film.   35 11. Tube A rayons cathodiques solon
la revendica- tion 10, caracterise en ce quo lesdits 6l6ments sont des
elements de fixation auxquels des 6lsc- trodes sont fix6es.
40 12. Tube A rayons cathodiques solon l'une quelcon- quo des
revendications precedentes, caracteris6 en ce quo la resistance par carre
du film est su- perieure A 1010 KW1.                     45 13. Proc6d6 de
fabrication dun tube A rayons catho- diques, caracterise en co quo, dans
une 6tape de traitement, une surface interne d'un 61ement du tube A rayons
cathodiques est mouill6e par une  5o solution d'une matiers organique et la
surface est sech6e, en sorts de former une couche organi- quo qui est
ensuite soumise A un traitement A la suite duquel elle se dJcompose
partiellement. 65 14. ProcWd solon la revendication 13, caract6ris6 en ce
quo la couche organique est partiellement de- composee par chauffage. 9    


