
EP 0 202 119 B1 Description This invention relates to projection-type
cathode ray tubes and to methods of making such cathode ray tubes. 5
There is known a projection cathode ray tube system, also known as a video
projection system, which includes a projection-type cathode ray tube, an
optical system including a lens assembly, and a viewing screen onto which
an enlarged Image of the image on the cathode ray tube Is projected by the
optical system. The projection-type cathode ray tube must necessarily be of
high brightness, so Is driven by a voltage and a current which are higher
than normally used in the cathode ray tube of an ordinary television 10
receiver. Some cooling means has to be provided for such a projection-type
cathode ray tube, because otherwise lowering of the light emission
efficiency of the phosphor material and/or the destruction of the front
panel of the cathode ray tube due to thermal stress may be caused by the
substantial rise in temperature which occurs. In one previously proposed
liquid-cooled projection-type cathode ray tube, a glass plate is placed in
front of the front panel of the cathode ray tube through the intermediary
of a metallic 15 frame which provides a sealed coolant space defined by the
glass plate, the front panel, and the frame. Heat convection in the coolant
and heat radiation from the metallic frame provide a substantial cooling
effect. However, such a liquid-cooled cathode ray tube has the drawback
that an air layer is necessarily interposed between the glass plate and the
lens assembly which is disposed in front of the glass plate, 20 resulting
in a light loss due to differential refraction and the tendency of dust and
dirt to become deposited on the glass plate and/or on the lens assembly. To
overcome this, it has been proposed that the lens of the lens assembly
which is closest to the cathode ray tube be used in place of the glass
plate and be directly affixed to the cathode ray tube. This lens is
preferably formed of an acrylic resin, in order to reduce the cost and the
weight. However, there has 25 not been developed a suitable technique for
bonding a lens of acrylic resin to the metallic frame. For example, when
the lens is bonded to the metallic frame using a silicone adhesive, the
adhesive strength is poor, and there is a tendency for the coolant to leak.
According to the present invention there is provided a method of making a
projection-type cathode ray tube assembly having a front face of a cathode
ray tube on which are produced images for projection 3o through a lens
system, the method comprising: providing a metallic frame having a rear
edge fitting about the periphery of said front face and a front edge spaced
from said rear edge thereby providing a space for coolant therebetween; and
providing an acrylic lens as part of said lens system, said lens having a
rear surface proportioned to be received against said front edge of said
metallic frame to provide sealing engagement therebetween; 35 characterised
by: applying an organo-polysiloxane coating  onto  the portion  of said
rear surface of said lens which is to contact said front edge of said
metallic frame and thereafter bonding said lens to said metallic frame with
a silicone adhesive. According to the present invention there is also
provided a projection-type cathode ray tube assembly comprising: a cathode
ray tube having a front panel having phosphors on the rear face thereof; a
metallic frame having a rear edge fitting against the periphery of the
front face of said front panel; and an acrylic lens positioned in front of
said metallic frame; characterised by: 45 a coating of an
organo-polysiloxane on the portion of said lens which faces said front
panel; and a silicone adhesive adhered to said coating and bonding said
lens to the front of said metallic frame. Thus, the present invention
provides a method of producing a projection-type cathode ray tube wherein a
lens formed of an acrylic resin is provided on the front surface of a front
panel of the cathode ray tube with the interposition of a metallic frame.
Coolant is sealed within the free space region defined by the front 50
panel, the metallic frame, and the acrylic lens. The method involves
applying an organo-polysiloxane coating on the surface of the acrylic lens
which is to be in contact with the metallic frame. After application 



of the coating, the acrylic lens is bonded to the metallic frame by means
of a silicone adhesive. This results in an improved bonding between the
lens and the metallic frame. The invention will now be described by way of
example with reference to the accompanying drawings, 55 throughout which
like parts are referred to by like references, and in which: Figure 1 is a
view partly in elevation and partly in cross-section of an embodiment of
projection-type cathode ray tube according to the present invention and
Figure 1A shows an enlarged portion thereof; Figure 2 is a rear view
illustrating more specifically a lens of acrylic resin shown in Figure 1;
and 2    EP 0 202 119 B1 Figure 3 is a side elevational view of a lens
assembly. Referring to Figure 1, a lens 1 of acrylic resin (for example
methyl methacrylate resin) is proportioned to be affixed at its rear
surface to a metallic frame 2, such as an aluminium frame, which acts as a
spacer. On.the peripheral area 1a, Indicated by the cross-hatching lines in
Figure 2, which is to contact the metallic 5 frame 2, there Is first
applied an organopolysiloxane coating 11 shown in Figure 1A, of about 2 to
5 [err] In thickness. The coating 11 may, for example, consist of a coating
material manufactured and sold by the Shin-etsu Chemical Industry Co., Ltd.
under the trade name X-12-1100AB, which is a two-solution type resin, or
X-12-2206 which is a one-solution type resin. The organo-polysiloxane
coating is a polymerized polysiloxane of the block polymer type having the
10 following repeating units. 15 20 25 The coating 11 applied to the
portion of the lens 1 which faces the front panel of the cathode ray tube
Is dried at room temperature for about thirty minutes to evaporate the
alcohol solvent contained In the coating 11. During drying, the relative
humidity Is maintained at below 50%. The thus treated coating 11 is allowed
to stand for about two hours in an atmosphere at about [err] for drying,
and is then cooled. 30     Using silicone adhesive 12 about 0.4 to 10 mm in
thickness, the lens 1 and the metallic frame 2 are bonded to each other,
with the previously applied organo-polysiloxane coating 11 forming a
bonding surface for the adhesive 12 with which it is in contact. Then, the
metallic frame 2 and a front panel 3b of a cathode ray tube 3, having a
phosphor surface 3a on the rear thereof are also bonded to each other as
shown in Figure 1. 35     As the silicone adhesive 12, for example, may be
used the adhesive manufactured and sold by the Shin-etsu Chemical Industry
Co., Ltd. under the trade name of KE-1802ABC. The adhesive 12 is a
cross-linked dimethylpolysiloxane having the following repeating groups: 40
46 50 CH3 55     The unit thus assembled is allowed to stand for about
three hours in an atmosphere at about 90 * C for curing the adhesive 12.
The unit is then permitted to cool. Subsequently, a coolant CL is
introduced by way of an injection inlet port 2a into a free space region 10
which is defined by the front panel 3b, the metallic frame 2 and the lens
1. As the coolant CL, may, for 3    EP 0 202 119 B1 example, be used an
aqueous solution of ethylene glycol. It should be noted that the free space
region 10 



is not completely filled with the coolant CL, but a layer of air Al is left
in order to prevent flexure of the front panel 3b and of the lens 1 from
occurring when the coolant CL expands due to a rise In temperature. In this
manner, It is possible to prevent the distance between the front panel 3b
and the lens 1 from changing. 6     As shown in Figure 3, the lens 1 forms
part of a lens assembly including a plurality of other lenses 21 and 22
disposed In a tube 20, and in the path of light passing from the lens 1
onto the projection screen (not shown). The strength of the adhesive 12
between the lens 1 and the metallic frame 2, and the leakage of coolant CL
were measured with test units. Embodiment units comprised a lens and a
metallic frame bonded 10 together, and filled with coolant as described
above using the organo-polysiloxane coating as previously described. These
embodiment units were compared with comparative units in which the
organo-polysilox- ane coating was omitted. The results are shown in Table
1, wherein the adhesive strength means the shearing adhesive strength, and
the liquid leakage is determined as the weight of leaked material after 100
hours of operation at [err]. An aluminium frame was used as the metallic
frame 2, and the coating "X-12- 15  1100AB" manufactured and sold by the
Shin-etsu Chemical Industry Co., Ltd. was used as the organo- polysiloxane
coating. The adhesive was of the type known as "KE-1802ABC" manufactured
and sold by the SHin-etsu Chemical Industry Co., Ltd. The conditions of
drying of the coating and curing of the adhesive were those described
above. The coolant was an 80% aqueous solution of ethylene glycol. The
initial charge of coolant was 38.5 g. 20 TABLE 1 Adhesive Strength  Liquid
Leakage (g) 25                                          (kg/[err])
Comparative units       0.9              5.1 Embodiment units        8.0
0.17 It will be seen from this Table that when the organo-polysiloxane
coating agent is used as a pretreating agent, the acrylic lens and the
metallic frame are bonded together firmly and leakage of the coolant Is
reduced. With the embodiment of projection-type cathode ray tube described,
no dust and dirt become deposited on the surface of the front panel 3b of
the cathode ray tube 3 or on the surface of the acrylic lens 1 facing the
front panel 3b, so that reduction In the brightness of the cathode ray
tube, or deterioration of Its white balance on the projection plane are
generally prevented. In addition, the effect of heat radiation caused by
the metallic frame 2 is also superior, so that there is no risk of
destruction of the front panel 3b from stress or deformation of the acrylic
lens 1 due to thermal stress. 10 Claims 1. A method of making a
projection-type cathode ray tube assembly having a front face (3b) of a
cathode ray tube (3) on which are produced images for projection through a
lens system, the method comprising: providing a metallic frame (2) having a
rear edge fitting about the periphery of said front face (3b) and a front
edge spaced from said rear edge thereby providing a space (10) for coolant
therebetween; and providing an acrylic lens (1) as part of said lens
system, said lens (1) having a rear surface proportioned to be received
against said front edge of said metallic frame (2) to provide sealing
engagement therebetween; characterised by: 50     applying an
organo-polysiloxane coating (11) onto the portion (1a) of said rear surface
of said lens (1) which is to contact said front edge of said metallic frame
(2); and thereafter bonding said lens (1) to said metallic frame (2) with a
silicone adhesive (12). 2. A method according to claim 1 which comprises:
drying said lens (1) after application of said organo-polysiloxane coating
(11) thereto at substantially room temperature; further drying the thus
coated lens (1) in a high temperature atmosphere; and bonding the thus
treated lens (1) to said metallic frame (2) with said silicone adhesive
(12) in contact 



EP 0 202 119 B1                         111111 example, be used an aqueous
solution of ethylene glycol. It should be noted that the free space region
10 is not completely filled with the coolant CL, but a layer of air Al is
left in order to prevent flexure of the front panel 3b and of the lens 1
from occurring when the coolant CL expands due to a rise In temperature. In
this manner, it is possible to prevent the distance between the front panel
3b and the lens 1 from changing. 5     As shown in Figure 3, the lens 1
forms part of a lens assembly including a plurality of other lenses 21 and
22 disposed in a tube 20, and in the path of light passing from the lens 1
onto the projection screen (not shown). The strength of the adhesive 12
between the lens 1 and the metallic frame 2, and the leakage of coolant CL
were measured with test units. Embodiment units comprised a lens and a
metallic frame bonded 10 together, and filled with coolant as described
above using the organo-polysiloxane coating as previously described. These
embodiment units were compared with comparative units in which the
organo-polysilox- ane coating was omitted. The results are shown In Table
1, wherein the adhesive strength means the shearing adhesive strength, and
the liquid leakage is determined as the weight of leaked material after 100
hours of operation at [err]. An aluminium frame was used as the metallic
frame 2, and the coating "X-12- 15  1100AB" manufactured and sold by the
Shin-etsu Chemical Industry Co., Ltd. was used as the organo- polysiloxane
coating. The adhesive was of the type known as "KE-1802ABC" manufactured
and sold by the SHin-etsu Chemical Industry Co., Ltd. The conditions of
drying of the coating and curing of the adhesive were those described
above. The coolant was an 80% aqueous solution of ethylene glycol. The
initial charge of coolant was 38.5 g. 20 TABLE 1 Adhesive Strength  Liquid
Leakage (g) 25                                           (kg/[err])
Comparative units       0.9              5.1 Embodiment units        8.0
0.17 It will be seen from this Table that when the organo-polysiloxane
coating agent is used as a pretreating 30 agent, the acrylic lens and the
metallic frame are bonded together firmly and leakage of the coolant is
reduced. With the embodiment of projection-type cathode ray tube described,
no dust and dirt become deposited on the surface of the front panel 3b of
the cathode ray tube 3 or on the surface of the acrylic lens 1 facing the
front panel 3b, so that reduction in the brightness of the cathode ray
tube, or deterioration of its white balance on the projection plane are
generally prevented. In addition, the effect of heat radiation caused by
the metallic frame 2 is also superior, so that there is no risk of
destruction of the front panel 3b from stress or deformation of the acrylic
lens 1 due to thermal stress. Claims 1. A method of making a
projection-type cathode ray tube assembly having a front face (3b) of a
cathode ray tube (3) on which are produced images for projection through a
lens system, the method comprising: providing a metallic frame (2) having a
rear edge fitting about the periphery of said front face (3b) and a front
edge spaced from said rear edge thereby providing a space (10) for coolant
therebetween; and providing an acrylic lens (1) as part of said lens
system, said lens (1) having a rear surface proportioned to be received
against said front edge of said metallic frame (2) to provide sealing
engagement therebetween; characterised by: applying an organo-polysiloxane
coating (11) onto the portion (1a) of said rear surface of said lens (1)
which is to contact said front edge of said metallic frame (2); and
thereafter bonding said lens (1) to said metallic frame (2) with a silicone
adhesive (12). 



2. A method according to claim 1 which comprises: drying said lens (1)
after application of said organo-polysiloxane coating (11) thereto at
substantially room temperature; further drying the thus coated lens (1) in
a high temperature atmosphere; and bonding the thus treated lens (1) to
said metallic frame (2) with said silicone adhesive (12) in contact 4    EP
0 202 119 B1 with the dried coating (11) of said organ-opolysiloxane. 3. A
method according to claim 1 or claim 2 which includes the step of
introducing an aqueous solution of ethylene glycol (CL) into said space
(10). 5 4. A method according to claim 3 wherein said space (10) is
incompletely filled with said coolant (CL), thereby accommodating thermal
expansion of said coolant (CL) in said space (10). 5. A projection-type
cathode ray tube assembly comprising: 10     a cathode ray tube (3) having
a front panel (3b) having phosphors on the rear face (3a) thereof; a
metallic frame (2) having a rear edge fitting against the periphery of the
front face of said front panel (3b); and an acrylic lens (1) positioned in
front of said metallic frame (2); characterised by: 15     a coating (11)
of an organo-polysiloxane on the portion of said lens (1) which faces said
front panel (3b); and a silicone adhesive (12) adhered to said coating
(11) and bonding said lens (1) to the front of said metallic frame (2). 20
6. An assembly according to claim 5 wherein the space (10) between said
acrylic lens (1) and said front panel (3b) is partially filled with a
liquid coolant (CL). 7. An assembly according to claim 5 or claim 6 which
includes inlet means (2a) in said metallic frame (2) for introducing a
liquid coolant (CL) into the space (10) between said acrylic lens (1) and
said front 25     panel (3b). 8. An assembly according to claim 5, claim 6
or claim 7 which also includes a plurality of lenses (21,22) disposed
forwardly of said acrylic lens (1) in the direction of light projection
from said cathode ray tube (3). 30 Revendications 1. Proc6d6 de fabrication
d'une unite de tube a rayons cathodiques du type pour projection poss~dant
une face frontala (3b) d'un tube a rayons cathodiques (3) sur laquelle sont
produites des images pour 35     projection a travers un systeme de
lentilles, le proced6 comprenant: la fourniture d'un cadre metallique (2)
ayant un bord arribre s'ajustant sur la p6riph6rie de ladite face frontale
(3b) et un bord avant distant dudit bord arribre, mdnageant ainsi un espace
(10) oo intercaler un agent refrig6rant; et la fourniture d'une lentille
acrylique (1) faisant partie dudit systbme de lentilles, ladite lentille
(1) 40     ayant une surface arribre dimensionnee de fagon A reposer contre
ledit bord avant dudit cadre mdtallique (2) de fagon a fournir un
emboltement herm6tique entre les pieces; caractdris4 par: l'application
d'un revetement (11) en organo-polysiloxane sur la partie (la) de ladite
surface arribre de ladite lentille (1) qui doit entrer en contact avec
ledit bord avant dudit cadre metallique (2) ; et 45         le collage
subsequent de ladite lentille (1) audit cadre m6tallique (2) a l'aide d'un
adhlsif silicon4 (12). 2. Proced6 selon la revendication 1, comprenant: 



le sechage de ladite lentille (1) aprbs iapplication dudit rev~tement (I 1)
en organo-polysiloxane sur so     cette dernibre, a une temperature
sensiblement 6gale & la temperature ambiante; le sechage ultdrieur de la
laentille (1) ainsi revetue dans une atmosphere a haute temperature ; et le
collage de la lentille (1) ainsi trait~e audit cadre metallique (2) par
ledit adh~sif silicone (12) en contact avec le revatement (11) s~ch6 en
ledit organo-polysiloxane. 55  3. ProcMd6 selon la revendication 1 ou la
revendication 2, comprenant 1'6tape consistant a introduire une solution
aqueuse d'dthyleneglycol (CL) dans ledit espace (10). 4. Proced4 salon la
revendication 3, dans lequel ledit espace (10) n'est pas totalement ampli
par ledit 5 g  W.    EP 0 202 119 B1 C   L   M   S agent rdfrigerant (CL),
permettant ainsi l expansion thermique dudit rdfrig6rant (CL) dans ledit
espace (10). WJ 5. Unite de tube a rayons cathodiques du type pour
projection comprenant: 6         un tube & rayons cathodlques (3) poss~dant
une platine avant (3b) prdsentant des luminophores sur sa face arriere
(3a); un cadre metallique (2) ayant un bord arriere s'ajustant contre la
pdriph~rie de la face frontale de ladite platine avant (3b) ; et une
lentille acrylique (1) positionnee en avant dudit cadre m~tallique (2); 10
caract~risd par: un rev~tement (11) en un organo-polysiloxane sur la partie
de ladite lentille (1) faisant face a ladite platine avant (3b); et un
adheslf silgcon6 (12) colle audit revAtement (11) et collant ladite
lentille (1) A I'avant dudit cadre metallique (2). 6. Unit4 selon la
revendication 5, dans laquelle lespace (10) entre ladite lentille acrylique
(1) et ladite platine avant (3b) est partiellement empli d'un r6frig6rant
liquide (CL). 7. UnitM selon la revendication 5 ou la revendication 6,
comprenant un moyen d'admission (2a) dans ledit 20     cadre metallique (2)
destin6 6 IFintroduction d'un r~frigerant liquide (CL) dans ledit espace
(10) entre ladite lentille acrylique (1) et ladite platine avant (3b). a
Unite selon la revendication 5, la revendication 6 ou la revendication 7,
comprenant egalement une plurality de lentilles (21, 22) disposees en avant
de ladite lentlile acryllque (1) dans la direction de la 25     projection
lumineuse a partir dudit tube a rayons cathodiques (3). PatentansprUche t.
Verfahren zur Fertigung einer Projektions-Kathodenstrahir6hren-Anordnung
mit einer Vorderflche (3b) 30     der Kethodenstrahlrdhre (3), auf welcher
Bilder zur Projektion Ober ein Linsensystem erzeugt warden, umfassend das
Anbringen eines metallischen Rahmens (2) mit einer um die Peripherie der
Vorderflache (3b) angebrachten Hinterkante und einer mit Zwischenraum zur
Hinterkante angeordneten Vorderkante zur Ausbildung eines Raumes (10) fOr
die Aufnahme mines KOhimittels und '35    die Verwendung einer Acryllinse
(1) als Teil des Linsensystems, wobei diese Linse (1) eine rOckwartige
Oberflache aufweist, die fOr die abdichtende Verbindung mit der Vorderkante
des metallischen Rahmens angepaft lst, gekennzelchnet durch das Aufbringen
elnes Organopolysiloxan-Oberzugs (,it) auf den Teil der hinteren Oberflfche
der Linse (1), die mit der Vorderkante des metallischen Rahmens (2) in
Kontakt komrmen soll, und das anschlielende Verbinden der Linse (1) mit dem
metallischen Rahmen (2) mittels eines Silikonklebers (12). 



2. Verfahren gemA8 Anspruch 1, umfassend 45     das Trocknen der Linse (1)
nach dem  Aufbringen des Organopolysiloxan-Oberzugs (11) bei im
wesentlichen Raumtemperatur, das weitere Trocknen der Uberzogenen Linse (1)
in einer Atmosphare h6herer Temperatur und das Verbinden der so behandelten
Linse (1) mit dem metallischen Rahmen (2) mittels des Silikonkle- bers (12)
im Kontakt mit dem getrockneten Oberzug (11) von dem Organopolysiloxan. 50
3 Verfahren gomAB Anspruch 1 odor 2, umfassend die zus~tzliche Stufe des
EinfUillens ainer wdsserigen Losung von Ethylanglykol (CL) in den
Zwischenraum (10). 4. Verfahren gemA3 Anspruch 3, wobei der Raum (10) mit
dem KUhimittel (CL) unvollst~ndig gefUlilt ist, 55     um eine thermische
Expansion des KUhimittels (CL) im Raum (10) zu erm6glichen. 5.
Projektions-Kathodenstrahlrohren-Anordnung, umfassend: eine
Kathodenstrahlr6hre (3), die eine Frontplatte (3b) mit Leuchtstoffen auf
der rickwdrtigon Seite (3a) 6    * c   L   M   S * autweist, sinen
metallischen Rahmen (2) mit einer um die Peripherie der Vorderfliche von
der Frontplatte (3b) angebrachten Hinterkante und eine vor dern
metaillschen Rahmen (2) angebrachten Acryllinse (1), 5      gekennzelchnet
durch einen Oberzug (11) aus elnem organopolysiloxan auf dem Tell der Linse
(1), der der Frontplatte (3b) gegenflberliegt, und eonen Silikonkleber
(12), der an dem Oberzug (11) anhaftet und die Unse (1) mit der Vorderseite
des metaliischen Rahmens (2) verbindet. 10 6. Anordnung gemAB Anspruch 5,
wobel der Raum (10) zwischen der Acryllinse (1) und der Frontplatte (3b)
teilweise mit einer KIOhiflOssigkeit (CL) gefUllt ist. 7. Anordnung gemaB
Anspruch 5 oder 6, wobei diese noch Einfillmittel (2a) In dem metallischen
Rahmen 14     (2) aufweist, die zum EinfUllen einer KUhiflUssigkeit (CL) in
den Raum (10) zwischen der Acryllinse (1) und der Frontplatte (3b) dienen.
8. Anordnung geml[8 Anspruch 5, 6 oder 7, wobei diese aulerdem mehrere
Unsen (21,22) aufweist, die vor der Acryllinse (1) in Richtung der
Lichtprojektion von der Kat-hodenstrahlrdhre (3) angeordnet sind. 20 25 30
35 40 45 S0 55 7    


