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Description

[0001] This application claims the benefit of U.S. Pro-
visional Application, Serial Number 60/132,832, filed
May 6, 1999 entitled PROJECTION TELEVISION LEN
ASSEMBLY, by F. J. Bodurek and L. O. Okorocha.

BACKGROUND OF THE INVENTION

[0002] Projection televisions (PTVs) are well known.
In general, a projection television set or projector in-
cludes three cathode ray tubes (CRTs), corresponding
to the primary colors, red, blue and green. Associated
with each of the CRTs is a projection lens assembly,
which is comprised of a plurality of lens elements. Over-
all, the function of the lens assembly is to magnify the
image appearing on the CRT faceplate and thereby
project it onto a viewing screen, which is much larger
than the faceplate of the CRT.
[0003] In a projection television, the image appearing
on the CRT undergoes significant magnification. For ex-
ample, typical CRTs used in projection televisions have
a diameter of 3-6 inches. However, the images are pro-
jected onto a screen which typically has a size ranging
from 48 to 60 inches or larger. In view of this substantial
magnification, it is important that each of the CRTs pro-
vide maximum brightness or light intensity. Indeed, the
need for light intensity is a reason why three separate
CRTs are used in projection televisions. In order to max-
imize the intensity, each CRT is operated at maximum
power to produce maximum light output at the faceplate.
A consequence of operating at maximum power, togeth-
er with the fact that each of the CRTs in projection tele-
vision is contained within an enclosure, results in the
generation of considerable heat within the enclosure.
Consequently, each of the lens systems associated with
each of the CRTs may undergo very considerable tem-
perature change. Indeed, in projection television sets
sold commercially and used residentially, it is not un-
common for the ambient temperature in the interior of
the set to be elevated by 40° C to 45° C and some com-
ponents by 90° C.
[0004] As a result of the lens system being exposed
to an elevated ambient temperature, a variety of distor-
tions are caused in the lens system, which result from
thermally induced expansion of the components of the
system. One particularly troublesome distortion, well
known and appreciated by those skilled in this art, is the
thermally induced distortion of one or more of the lens
elements, whereby the focus of the lens system will
change as the ambient temperature increases. Thereby,
after some hours of operation, the picture displayed on
the screen will become blurred as a result of defocusing.
[0005] An illustrative, prior art projection television
lens assembly 10 is shown in FIG. 1. As shown therein,
a CRT 9 has a faceplate 11. The lens assembly 10 is
affixed to the CRT 9 and includes a first lens element
18. As shown, the first lens element 18, which in the art

is often referred to as a "C element" or "field flattener"
and has a uniform thickness, is typically made of plastic
and is convex to the CRT 9 and concave to the image
side of the lens assembly 10. The periphery of the first
lens element 18 is sandwiched between a coupler 19,
which in turn is secured to the CRT 9, and focus mount
12. Typically, the space 13, defined by the first lens el-
ement 18, the faceplate 11 and the coupler 19, is filled
with a liquid and defines a concave lens, which functions
as a so-called field flattener. In addition, the liquid con-
tained in the space 13 functions to conduct heat from
the CRT 9 to the coupler 19, which, in turn, typically is
provided with a plurality of fins (not shown) for maximiz-
ing heat transfer to the ambient environment.
[0006] Considering further the lens assembly 10
shown in FIG. 1, the lens elements 14, 15. 16 and 17
are all secured to a tubular member 20 referred to as a
lens cell, which is received within a tubular member 12
referred to as a focus mount. The lens element 14 is
often referred to as the so-called "A element''. Similarly,
the lens elements 15 and 16 are generally referred to
as the "B elements". The lens element 17 may be cate-
gorized as either a so-called "B/C corrector" or the lens
element 17 may be grouped together with the lens ele-
ments 15 and 16 and referred to, together, as the "B el-
ements".
[0007] As may be seen in FIG. 1, the distances be-
tween the lens elements 14, 15, 16 and 17 are fixed be-
cause they are respectively secured to the tubular mem-
ber 20. However, the spacing between the lens element
17 and the first lens element 18 may be adjusted by ax-
ially moving the lens cell 20 toward or away from the first
lens element 18. When projection television sets are as-
sembled, this axial movement is effected to focus the
image on the screen. After the image is focused, the ax-
ial position of the tubular member 20 is then fixed with
respect to the focus mount 12. An apparatus for achiev-
ing such adjustment is shown in U.S. Patent 5,276,555.
[0008] After the lens assembly 10 is focused and the
lens cell 20 is fixed with respect to the focus mount 12,
the set is then supplied to the user. Thereupon, when
operating the lens system is, as described above, sub-
jected to an elevated ambient temperature. The lens el-
ement 16, as shown in FIG. 1, typically has the maxi-
mum positive power in the system. For that reason, and
in anticipation of the high temperature to which it will be
subjected, that element is typically made of glass,
whereby it will undergo little distortion as a result of ex-
periencing an elevated temperature. However, in con-
trast, the lens element 18 has significant negative pow-
er, is made of plastic and is quite thin. As a conse-
quence, when subjected to an elevated ambient tem-
perature and the heated liquid is in the space 13 for a
long period of time, the first lens element 18 will distort
and the distortion will be manifested as an increase of
the radius of curvature of the lens and thereby a de-
crease in the negative power of that element. Without
correction, the result of distortion of the first lens ele-

1 2



EP 1 181 607 B1

3

5

10

15

20

25

30

35

40

45

50

55

ment 18 will be a loss of focus of the picture.
[0009] Although the invention disclosed in U.S. Patent
4,236,790 provides a mechanism for compensating for
lens distortion, the invention cannot be manually fo-
cused after assembly and can only be automatically fo-
cused after assembly has been completed. Further, the
lens assembly disclosed in U.S. Pat. No. 4,525,745
teaches focusing of the lens assembly with movable
parts, where a piston in a cylinder attached to the focus
adjustment of the lens assembly to rotationally move
within the cylinder, which in turn axially moves the lens
housing, thus, achieving automatic focusing by both ro-
tational and axial movement.
[0010] An object of this invention is to provide a con-
struction and method of operation whereby, in a projec-
tion television lens assembly, there is automatic com-
pensation for lens distortion which occurs as a result of
temperature changes to which the assembly is exposed.
Thereby, the focal length of the system is maintained
and the loss of focus is either prevented or substantially
reduced.
[0011] Another object is to provide a construction and
method of operation of a PTV lens assembly whereby
the distortion of a lens is automatically accommodated.
[0012] US 5,731,917 (Inoue) describes a lens system
for a projection display with a bimetallic sheet disposed
between inner and outer tubes for providing tempera-
ture correction. The bimetallic sheet engages a slot ar-
ranged such that bending of the sheet causes rotation
of the tubes with respect to one another together with
axial motion for correcting the focusing.
[0013] According to the invention there is provided a
projection lens assembly as set out in claim 1.
[0014] In accordance with the preferred embodiment
of the present invention, the tubular member in a pro-
jection television lens system which carries the A and
the B elements is not longitudinally-fixed during the op-
eration of the system. Additionally, at one end of the
lens, there is provided a fixed mounting site, i.e. a
mounting site which is fixed in position with respect to
the CRT 9 assembly. A device is then provided which
connects the fixed mounting site to the tubular member.
The thermal and structural characteristics of the device
are selected so that the device itself distorts in response
to temperature changes and thereby moves the A and
B lens elements only axially and not rotationally toward
or away from the C element in response to, respectively,
increased or decreased ambient temperature.
[0015] In the most preferred embodiment, the fixed
mounting site is on the focus mount at the image side
of the lens assembly. The tube carrying the A and B el-
ements, known as the A/B assembly, is mounted within
the focus mount, and is connected to the focus mount
by a polymer bar which, at one end, is fixed to the focus
mount and, at the other end, is fixed to the A/B assembly.
Thereby, when the ambient temperature increases, the
bar expands and moves the A/B assembly only axially
and not rotationally toward the C element. The material

of the bar and its dimensions are selected such that, in
response to exposure to increased ambient tempera-
ture, the A/B assembly is moved toward the C element
by an amount appropriate to maintain focus or substan-
tially compensate for the distortion of the C element. Be-
cause of the nature of the attachment of the bar to the
tubular member which carries the A/B assembly, the tu-
bular member moves axially and not rotationally.

DESCRIPTION OF THE DRAWINGS

[0016]

Fig. 1 is a schematic side-sectional view of a prior
art lens assembly.
Fig. 2 is a schematic side-sectional view of a lens
assembly embodying the preferred embodiment of
the invention.
Fig. 3 is a perspective view of a coupler.
Fig. 4 is a perspective, exploded view of a focus
mount and lens cell.
Fig. 5 is a perspective view of a lens cell half which,
together with its mating half. forms the lens cell.
Fig. 6a is a perspective view of a thermal bar em-
bodying the preferred embodiment of the invention.
Fig. 6b is a perspective view of the bottom surface
of the thermal bar shown in Fig. 6a.
Fig. 6c is an exploded view of a thermal bar assem-
bly embodying the preferred embodiment of the in-
vention.
Fig. 6d is a perspective view of the thermal bar as-
sembly shown in Fig. 6c.
Fig. 6e is a side-sectional view of the thermal bar
assembly shown in Fig. 6d.
Fig. 7 is a perspective view of a lens cell used in the
preferred embodiment of the invention.
Fig. 8 is a fragmentary perspective view of a lens
cell assembly of the present invention.

DESCRIPTION OF THE PREFERRED EMBODIMENT

[0017] Referring to Fig. 2, the concept of the present
invention is illustrated. As shown therein, the glass lens
assembly 23 includes a CRT 9 having a faceplate 11.
Secured to the CRT 9 is a coupler 32. The first lens el-
ement 18 is fixed in the lens assembly 23 by having its
periphery sandwiched between the coupler 32 and the
focus mount 30. The tubular member 36, also referred
to in the art as the lens cell, is mounted within the focus
mount 30. The lens cell 36 carries, illustratively, at least
two lens elements, namely an "A" element 26 and a "B"
element 28. Preferably, the "B" element 28 provides the
majority of the positive power to the glass lens 23 and
is made of glass. Also, preferably, the "A" element 26 is
made of plastic, has at least one aspheric surface, and
corrects for aperture dependent aberrations. The lens
elements 26 and 28 are fixedly mounted within the lens
cell 36.
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[0018] The lens cell 36 has two pins 40 attached
thereto and which are located on the lens cell 36 ap-
proximately 180° apart from each other. As shown in
Fig. 2, the pins 40 extend outwardly and are each con-
nected to a bar 41 at one end thereof. The other end of
each bar 41 is connected to pins 43 which extends ra-
dially outward through focus mount 30.
[0019] When a lens assembly 23 of the type shown in
Fig. 2 is located within a projection television set, as ex-
plained above, the temperature within the PTV set in-
creases when the television is used. As a consequence,
the temperature of the first lens element or "C" element
18 increases and consequently, as shown in Fig. 2, it is
distorted, for example, to a new position 18a. As a result,
the power of the lens unit, which is comprised of the cou-
pler 32, the faceplate 11 of the CRT 9, the "C" element
18, and the fluid contained in space 13, decreases. Si-
multaneously, as the temperature increases, the two
bars 41 expand. Because the pins 43 are fixed to the
focus mount 30 which in turn is fixed to the CRT 9
through connection with the coupler 32, the expansion
of the bars 41 consequently moves the lens cell toward
the "C" element 18. The thermal coefficient of expansion
of the bars 41 and the length of the bars 41 is selected
such that expansion of the bars 41, and thereby the
movement of the lens cell maintains a spacing between
the lens elements 28 and 18 such that focus is main-
tained. When a PTV set containing such a lens assem-
bly 23 is turned off, the temperature within the set, and
thereby the ambient temperature of the lens assembly
23 shown in Fig. 2, is reduced and, as cooling occurs,
the first "C" element 18 returns to its original position.
Similarly, the bars 41, when cooled, contract to their
original position and the lens cell assembly 23 is re-
turned to its original position. Thereby, when the set is
next turned on, focus is proper.
[0020] There will now be described the construction
of specific components for forming the lens assembly
23 shown in Fig. 2 and for realizing the most preferred
embodiment of the invention.
[0021] Shown in Fig. 3 is the image side of a coupler
100 which is designed to be affixed to a CRT 9 in a con-
ventional manner known to those skilled in the art. The
coupler 100 is typically made of a molded plastic mate-
rial. Typically, a bracket is strapped around the CRT 9
and includes receiving brackets. When affixed to the
CRT 9, a bolt extends through each bracket and passes
through each of the holes 147 located in each comer of
the coupler 100. The coupler 100 is thereby mounted
on and sealed to the face of the CRT 9. As shown in Fig.
3, the image side of the coupler 100 terminates in a cir-
cular opening 106 which includes a ledge 108. The cou-
pler 100 includes an aperture 110 which may be used
to fill the coupler 100 with a coupling liquid when final
lens assembly 23 is complete. An O-ring 112 is posi-
tioned on the ledge 108. Surrounding the circular open-
ing 106 are upstanding stanchions 114, each having an
alignment pin-receiving aperture 116 in the end thereof.

The coupler 100 shown in Fig. 3 has six such stanchions
114. The pin-receiving apertures 116 are alignment ap-
ertures and their function will be described below. In
each comer of the coupler 100 is an upstanding web
149 which terminates at a land 104 having an aperture
102 therein. The lands 104 are co-planar and when the
coupler 100 is mounted on a CRT 9, the lands face the
image side of the lens assembly 23.
[0022] Referring to Fig. 4, shown therein is a focus
mount 120 which, like the coupler 100, is typically made
of a molded polymer. Extending from the lower or object
side of the focus mount 120 are six alignment pins 122.
Located around the periphery of the focus mount 120 at
the object side thereof are four mounting brackets 126,
each of which includes an aperture 128. Further, the up-
per side of the focus mount 120 has a web 144, which
has a focusing slot 142.
[0023] In the assembly operation, the coupler 100
shown in Fig. 3 is affixed to a CRT 9 as described above.
Thereafter, the "C" element or the first lens element 18
shown in Fig. 2, is positioned on top of the coupler 100
in the opening 106 and the convex portion of the lens
extends downwardly therein, i.e. it is positioned in the
circular opening 106 and its periphery rests on the O-
ring 112 which is supported by the ledge 108. Thereaf-
ter, the focus mount 120 shown in Fig. 4 is mated with
the coupler 100 by inserting the alignment pins 122 into
each of the alignment pin-receiving apertures 116, thus
bringing the focus mount into a sealing engagement with
the coupler 100. Thereby, the peripheral surface 129 of
the coupler 100 mates with the periphery of the "C" el-
ement which was previously positioned within the circu-
lar opening 106 of the coupler 100. As a consequence
of this mating operation, each mounting bracket 126 on
the focus mount 120 is brought into face-to-face en-
gagement with a respective land 104 on the coupler 100
and each aperture 128 in each mounting bracket 126 is
brought into alignment with a respective aperture 102 of
one of the lands 104. A bolt is passed through each of
the aperture 102 and aperture 128 and thereby the focus
mount 120 is fixed to the face of the coupler 100.
[0024] Fig. 4 also shows a lens cell 130. As will be
described in more detail hereinafter, the lens cell 130 is
comprised of two lens cell halves, 130a and 130b, re-
spectively, which when mated, form the lens cell 130.
The lens cell halves 130a and 130b are locked together
by securing a screw into each of four openings 133, lo-
cated on the lens cell half, partially, shown in FIG. 5. In
the assembly of a lens cell 130, the lenses contained
therein, for example, the so-called "A" Group and "B"
Group lens elements 26 and 28, respectively, are placed
within the interior of a first lens cell half. The periphery
of each lens is received in a groove molded in the interior
of the first lens cell half. When the lenses are so posi-
tioned, a mating lens cell half is joined to the first lens
cell half and the two lens cell halves are locked together
by securing four screws into the four openings 133 of
the lens cell 130.
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[0025] The lens cell 130 shown in FIG. 4 includes the
components which together comprise the preferred em-
bodiment of the invention. Thus, referring to the lens cell
half 130A shown in FIG. 5, there is provided an upstand-
ing support rib 132, which is an integral part of the lens
cell half 130a and is positioned approximately in the mid-
dle portion of the lens cell half 130a. The support rib 132
comprises a column member 54 at one end and a re-
cessed oval slot 137 at an opposite end. An expansion
or thermal bar assembly 66 (shown in FIG. 6d) is posi-
tioned on top of the support rib 132. The thermal bar
assembly 66 comprises of a thermal bar 67 and a boss
member 64. In particular the thermal bar 67 has a col-
umn-receiving hole 69 that corresponds to the shape of
the column member 54 and securely receives the col-
umn member 54 shown in Figs. 6-6c. Further, the ther-
mal bar 67 has a larger aperture 68 that is sized to se-
curely receive the boss member 64 (shown in FIG 6c).
The thermal bar 67 also has two (2) pads 71 that are
located in between the column-receiving hole 69 and the
aperture 68. As shown in Fig. 6c the boss member 64
has a cylindrical body 62c, which has an interior core 63
that is threaded. Also, one end of the cylindrical body
62c has a radial flange 62, that is integral with the cylin-
drical body 62c. The radial flange 62 has two ribs 61 on
an upper side 62a of the flange 62, where each rib 61
is approximately 180° apart from each other. The boss
member 64 is secured within the aperture 68 through
the bottom of the thermal bar 67, so that the ribs 61 on
the upper side 62a of the flange 62 mate with a corre-
sponding set of slots 65 on the bottom of the thermal
bar 67 (shown in Fig. 6b), thus, securing the boss mem-
ber 64 within the aperture 68 of the thermal bar 67,
shown in Figs. 6d and 6e. One end of the thermal bar
assembly 66 is anchored to the column member 54 of
the lens cell half 130a via the column-receiving hole 69,
whereas, the end with the boss member 64 is disposed
within the interior of the recessed oval slot 137 of the
lens cell half 130a. The bottom side of the flange 62
comes into frictional engagement with the lens cell half
130a where the flange 62 of the boss member 64 is se-
cured within the recessed oval slot 137. Thereby, when
the lens cell half 130a is joined to its mating cell half
130b, one end of the thermal bar 67 extends longitudi-
nally towards the image side of the lens cell 130 and is
fixed to the lens cell 130 via the column member 54.
Similarly, the mating lens cell half 130b has a thermal
bar assembly 66 secured to it and the two lens cell
halves are locked together with screws that are thread-
ed into the apertures 133, shown in Figs. 5 and 7.
[0026] The assembly of the units shown in Fig. 4 pro-
ceeds as follows. After the focus mount 120 is mounted
on the coupler 100 as described above, the lens cell 130
is inserted into the focus mount 120 as indicated by the
arrow 140 in Fig. 4. The lens cell 130 is positioned within
the focus mount 120 so that the boss member 64 is po-
sitioned below and secured within the focusing slot 142
in the web 144. The cylindrical body 62c of the boss

member 64 extends outwardly through the focusing slot
142 in the web 144. A fastening screw 180 is inserted
and threaded into the interior core 63 of the boss mem-
ber 64 through the outside of the focus mount 120, as
shown in Fig. 8. Thereupon, when the CRT 9 is activat-
ed, the lens cell 130 may be rotated and because each
of the focusing slots 142 is obliquely disposed, this ro-
tation of the lens cell 130 causes longitudinal movement
and thereby the set may be focused. When focus is
achieved, the fastening screw 180 is tightened whereby
the upper side 62a of the flange 62 of the boss member
64 is brought into bearing contact and tight frictional en-
gagement with the undersurface of the web 144 sur-
rounding the focusing slot 142. Moreover, the two pads
71 come into frictional contact with the inner surface of
the focus mount 120. When arrangement is achieved, it
will be appreciated that the lens cell 130 is retained with-
in the focus mount 120 by virtue of the thermal bar as-
sembly 66, which is anchored at one end to the lens cell
130 via the column member 54 and at the other end to
the focus mount 120 via the boss member 64. As the
thermal bar 67 expands due to the ambient temperature
change in the set, the heat energy is directed towards
the end of the thermal bar 67 which is anchored to the
lens cell 130 via the column member 54. Thus, the lens
cell 130 is only permitted to move axially in the direction
of the "C" lens element.
[0027] The details of the structure and the assembly
of the apparatus described above are illustrated in Figs.
5-8. Referring to Fig. 5, only half of the lens cell 130 is
shown; the other half is omitted for clarity. Two of the
openings 133, which engage mating parts on the other
half of the lens cell, are clearly shown in Fig. 5. Also
shown is the support rib 132 and the column member
54 which is molded as an integral part of the lens cell
half 130a. At the screen side of the lens cell half 130a,
a recessed oval slot 137 is provided. The boss member
64 is shown positioned in the interior of the lens cell 130
and extending radially outward through the recessed
slot 137. A more detailed view of the boss member 64
is shown perspectively in Fig. 6c.
[0028] Referring again to Fig. 5, the shape of the slot-
ted hole 137 is significant. Specifically, as described
above, when the lens assembly 140 is complete and the
device is being used, in response to increases in the
ambient temperature the lens cell 130 will axially move
toward the CRT 9. In order to allow such movement, it
is necessary to provide the oval or elongated recessed
slot 137. In other words, the cylindrical body 62c of the
boss member 64 will be fixed to the focus mount 120
and cannot move, whereas, the flange 62 of the boss
member 64 is the part that is held within the recessed
oval slot 137, but is permitted to move axially within the
recessed oval slot 137. To insure that the lens cell 130
can axially move, it is necessary to provide the elongat-
ed recessed slot 137.
[0029] Referring to Fig. 7, the lens cell 130 is shown
with a thermal bar assembly 66 attached thereon. As
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shown in Fig. 7, and as described above, the column
member 54 extends through the column-receiving ap-
erture 69 provided at one end of the thermal bar 67. The
size of the column member 54 and the aperture 69 are
such that there is a tight frictional engagement of the
column member 54 and the aperture 69. At the other
end of the upper portion of the cylindrical body 62c ex-
tends through the larger aperture 68 of the thermal bar
67. As a result, when the lens cell 130 is positioned with-
in the focus mount 120 as shown in Fig. 8, the lens cell
130 is attached to the focus mount 120 through the ex-
pansion bar 67 and the boss member 64, which is af-
fixed to the focus mount 120 by securing a fastening
screw 180 within the core 63 of the boss member 64
and tightening the lens assembly 140 with a washer 181
and a nut 182. Consequently, in operation, the lens cell
130 may move axially, in response to change in ambient
temperature, as functionally indicated in Fig. 2.
[0030] In one preferred embodiment of the invention,
the thermal bar 67 is made from high-density polyethyl-
ene. In general, and as indicated previously, the material
for the thermal bar 67 is selected so that, in view of the
anticipated temperature change and the anticipated dis-
tortion of the "C" element 18, the focus mount 120 will
undergo movement sufficient to compensate for the dis-
tortion of the first "C" element 18 and the change in pow-
er of the lens formed by that element. Calculations re-
quired to determine the distortion of the "C" element 18
and the resulting change in power are evident to those
skilled in the art to which this invention pertains. Once
the change in power has been determined, then, de-
pending on the nature of the lenses contained in the lens
cell 130, those skilled in the art can determine the extent
to which the lens cell 130 must move toward the CRT
9. Having determined that distance, it is then a trivial
matter to determine, knowing the anticipated tempera-
ture change, the required thermal coefficient of expan-
sion and length for the thermal bar 67.
[0031] Accordingly, after assembling together the pro-
jection television lens assembly 140 of the present in-
vention, the lens assembly 140 is initially manually fo-
cused to a manually adjusted focus position by simulta-
neously rotating the lens cell 130 with respect to the fo-
cus mount 120 and by axially moving the lens cell 130
with respect to the focus mount 120. The manually ad-
justed focus position is subsequently locked in place by
a fastening screw 180 that locks the position of the lens
cell 130 with respect to the focus mount 120, which pre-
vents any further rotational movement of the lens cell
130 within the focus mount 120. Consequently, upon
locking the manually adjusted focus position, the lens
assembly 140 is then automatically focused in response
to changes in the ambient temperature of the lens as-
sembly 140. In particular, changes in the ambient tem-
perature of the lens assembly 140 causes expansion of
the thermal bar 67, which causes only the axial move-
ment and not the rotational movement of the lens cell
130 with respect to the focus mount 120.

[0032] Although a specific embodiment of the inven-
tion has been described in detail herein, variations
thereof will be evident to those skilled in the art without
departing from the invention as described in the append-
ed claims.

Claims

1. A projection television lens assembly comprising:

a) a first housing adapted for mounting on an
image forming device and including at least a
first lens;
b) at least one other lens positioned along an
optical axis in a second housing and on the
screen side of said first lens, wherein the first
housing and the second housing are configured
and arranged to provide initial manual focusing
of the assembly by rotation of at least one of
the first housing and the second housing; and
c) at least one bar member that is fixedly con-
nected to said first housing at one end and is
fixedly connected to said second housing at the
other end, said bar member being positioned
between said first housing and said second
housing, wherein said bar member is substan-
tially arranged parallel to said optical axis such
that it causes only axial and not rotational
movement of said at least one other lens toward
or, respectively, away from said first lens and
along said optical axis of said first lens and said
at least one other lens in response to thermal
expansion or respectively, contraction of said
bar member due to changes in the ambient
temperature to which said lens assembly is ex-
posed in order to compensate for the distortion
of said first lens.

2. The assembly of claim 1, wherein the image forming
device is a CRT.

3. The assembly of claim 1, wherein there are at least
two other lenses on the screen side of said first lens
and the distance between said at least two other
lenses is fixed.

4. The assembly of claim 3, wherein the lens which
comprises one of said at least two other lenses and
which is closest to said first lens contributes more
than half of the positive power of said lens assem-
bly.

5. The assembly of claim 4; wherein said first lens and
the lens closest to the screen side are plastic lenses
and said lens which contributes most of the positive
power of the lens assembly is a glass lens.
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6. The assembly of claim 1, wherein said bar member
further comprises two apertures spaced apart from
each other, one of said apertures securing a column
member extending from said second housing and
the other of said apertures securing a boss member,
one end of said boss member being slidably se-
cured in an oval-shaped recessed slot of second
housing, and the other end of said boss member
being fixedly connected to said first housing.

7. The assembly of claim 6, wherein said boss mem-
ber has an internally threaded aperture at said other
end proximate to said first housing for receiving a
fastening screw.

8. The assembly of claim 2 further comprising:

a CRT upon which said first housing is mount-
ed,

wherein said first lens is concave to said CRT.

9. The lens assembly of claim 8, wherein said at least
one bar member is connected to said first housing
at a position closer to the screen side of said as-
sembly than the position at which said bar member
is connected to said second housing.

10. The assembly of claim 1, further comprising a sec-
ond bar member which is adapted to be fixedly con-
nected to said second housing in the same manner
as said at least one bar member but located approx-
imately 180° on the opposite side of said second
housing.

11. A method of adjusting the focus of a projection tel-
evision lens assembly which includes a CRT, a cou-
pler fastened to said CRT, a focus mount fastened
to said coupler, a lens cell assembly positioned
within said focus mount and containing at least two
lenses, a plastic lens positioned close to and con-
vex to said CRT, said method comprising the steps
of: initially manually adjusting by moving both axi-
ally and in a rotational direction said projection tel-
evision lens assembly to a manually-adjusted focus
position; and subsequently automatically adjusting
said manually-adjusted focus position only in said
axial direction and not in said rotational direction to-
wards or, respectively, away from said plastic lens
in response to thermal expansion or, respectively,
construction due to changes in the ambient temper-
ature to which said projection lens assembly is sub-
jected during operation in order to compensate for
distortions of said plastic lens.

12. The method of claim 11, wherein the step of subse-
quently automatically adjusting comprises the step
of first locking in said manually-adjusted focus po-

sition.

Patentansprüche

1. Linsenanordnung für Projektionsfernsehen mit:

a) einem ersten Gehäuse, das zur Anbringung
an eine bilderzeugende Vorrichtung angepaßt
ist und mindestens eine erste Linse aufweist;
b) mindestens einer anderen Linse, die längs
einer optischen Achse in einem zweiten Ge-
häuse und auf der Projektionsschirmseite der
ersten Linse angeordnet ist, wobei das erste
Gehäuse und das zweite Gehäuse so gestaltet
und angeordnet sind, daß sie eine anfängliche
manuelle Fokussierung der Anordnung durch
Drehung von mindestens einem des ersten Ge-
häuses und des zweiten Gehäuses bereitstel-
len; und
c) mindestens einem Stabglied, das an einem
Ende fest mit dem ersten Gehäuse verbunden
ist und an dem anderen Ende fest mit dem
zweiten Gehäuse verbunden ist, wobei das
Stabglied zwischen dem ersten Gehäuse und
dem zweiten Gehäuse angeordnet ist, wobei
das Stabglied im wesentlichen parallel zur op-
tischen Achse angeordnet ist, so daß es nur ei-
ne axiale und keine Drehbewegung der minde-
stens einen anderen Linse zu bzw. weg von der
ersten Linse und längs der optischen Achse der
ersten Linse und der mindestens einen ande-
ren Linse als Reaktion auf eine thermische
Ausdehnung bzw. Kontraktion des Stabglieds
infolge von Änderungen der Umgebungstem-
peratur bewirkt, der die Linsenanordnung aus-
gesetzt ist, um die Verzerrung der ersten Linse
auszugleichen.

2. Anordnung nach Anspruch 1, wobei die bilderzeu-
gende Vorrichtung eine Kathodenstrahlröhre ist.

3. Anordnung nach Anspruch 1, wobei es mindestens
zwei andere Linsen auf der Projektionsschirmseite
der ersten Linse gibt und der Abstand zwischen den
mindestens zwei anderen Linsen fest ist.

4. Anordnung nach Anspruch 3, wobei die Linse, die
eine der mindestens zwei anderen Linsen aufweist
und der ersten Linse am nächsten liegt, mehr als
die Hälfte zur positiven Brechkraft der Linsenanord-
nung beiträgt.

5. Anordnung nach Anspruch 4, wobei die erste Linse
und die Linse, die der Projektionsschirmseite am
nächsten liegt,. Kunststofflinsen sind und die Linse,
die am meisten zur positiven Brechkraft der Linsen-
anordnung beiträgt, eine Glaslinse ist.
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6. Anordnung nach Anspruch 1, wobei das Stabglied
ferner zwei Öffnungen aufweist, die voneinander
beabstandet sind, wobei eine der Öffnungen ein
Säulenglied sichert, das sich vom zweiten Gehäuse
erstreckt, und die andere der Öffnungen ein Buk-
kelglied sichert, wobei ein Ende des Buckelglieds
verschiebbar in einem oval geformten, ausgespar-
ten Schlitz des zweiten Gehäuses gesichert ist, und
das andere Ende. des . Buckelglieds fest mit dem
ersten Gehäuse verbunden ist.

7. Anordnung nach Anspruch 6, wobei das Buckel-
glied an dem anderen Ende nahe dem ersten Ge-
häuse eine Öffnung mit Innengewinde zur Aufnah-
me einer Befestigungsschraube aufweist.

8. Anordnung nach Anspruch 2, die ferner aufweist:
eine Kathodenstrahlröhre, an der das erste Gehäu-
se angebracht ist, wobei die erste Linse zur Katho-
denstrahlröhre konkav ist.

9. Linsenanordnung nach Anspruch 8, wobei das min-
destens eine Stabglied mit dem ersten Gehäuse an
einer Position verbunden ist, die näher zur Projek-
tionsschirmseite der Anordnung liegt, als die Posi-
tion, an der das Stabglied mit dem zweiten Gehäu-
se verbunden ist.

10. Anordnung nach Anspruch 1, die ferner ein zweites
Stabglied aufweist, das angepaßt ist, mit dem zwei-
ten Gehäuse in derselben Weise wie das minde-
stens eine Stabglied fest verbunden zu werden, je-
doch annährend 180° auf der gegenüberliegenden
Seite des zweiten Gehäuses angeordnet ist.

11. Verfahren zur Einstellung der Brennweite einer Lin-
senanordnung für Projektionsfernsehen, die eine
Kathodenstrahlröhre, einen Kuppler, der an der Ka-
thodenstrahlröhre befestigt ist, eine Fokussierfas-
sung, die an dem Kuppler befestigt ist, eine Linsen-
zellenanordnung, die innerhalb der Fokussierfas-
sung angeordnet ist, aufweist, und mindestens zwei
Linsen enthält, eine Kunststofflinse, die dicht an
und konvex zur Kathodenstrahlröhre angeordnet
ist, wobei das Verfahren die Schritte aufweist: an-
fänglich manuelles Einstellen, indem die Linsenan-
ordnung für Projektionsfernsehen sowohl axial als
auch in eine Drehrichtung zu einer manuell einge-
stellten Fokussierungsposition bewegt wird; und
anschließend automatisches Einstellen der manu-
ell eingestellten Fokussierungsposition nur in die
axiale Richtung und nicht in die Drehrichtung zu
bzw. weg von der Kunststofflinse als Reaktion auf
eine thermische Ausdehnung bzw. Kontraktion in-
folge von Änderungen der Umgebungstemperatur,
die die Projektionslinsenanordnung während des
Betriebs ausgesetzt ist, um Verzerrungen der
Kunststofflinse auszugleichen.

12. Verfahren nach Anspruch 11, wobei der Schritt des
anschließenden automatischen Einstellens den
Schritt aufweist, sich zuerst in der manuell einge-
stellten Fokussierungsposition zu verriegeln.

Revendications

1. Assemblage de lentilles pour télévision à projection
comprenant :

a) un premier boîtier adapté au montage sur un
dispositif de formation d'image et comprenant
au moins une première lentille ;
b) au moins une autre lentille positionnée le
long d'un axe optique et sur le côté de l'écran
de ladite première lentille, dans lequel le pre-
mier boîtier et le second boîtier sont configurés
et disposés pour donner une focalisation ma-
nuelle initiale de l'assemblage par rotation d'au
moins un du premier boîtier et du second
boîtier ; et
c) au moins élément de barre qui est relié fixe-
ment audit premier boîtier à une extrémité et
est relié fixement audit second boîtier à l'autre
extrémité, ledit élément de barre étant position-
né entre ledit premier boîtier et ledit second boî-
tier, dans lequel ledit élément de barre est dis-
posé essentiellement parallèle audit axe opti-
que tel qu'il provoque seulement un mouve-
ment axial et non de rotation de ladite au moins
une autre lentille en direction de ladite première
lentille, ou respectivement en s'en écartant, et
le long dudit axe optique de ladite première len-
tille et de ladite au moins une autre lentille en
réponse à la dilatation thermique ou respecti-
vement la contraction dudit élément de barre
dû à des changements dans la température
ambiante à laquelle est exposé ledit assembla-
ge de lentilles pour compenser la distorsion de
ladite première lentille.

2. Assemblage selon la revendication 1, dans lequel
le. dispositif de formation d'image est un tube ca-
thodique.

3. Assemblage selon la revendication 1, dans lequel
il y a au moins deux autres lentilles du côté de
l'écran de ladite première lentille et la distance entre
lesdites au moins deux autres lentilles est fixe.

4. Assemblage selon la revendication 3, dans lequel
la lentille qui comprend une desdites au moins deux
autres lentilles et qui est la plus proche de ladite
première lentille contribue à plus de la moitié de la
puissance positive dudit assemblage de lentilles.

5. Assemblage selon la revendication 4, dans lequel
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ladite première lentille et la lentille la plus proche du
côté de l'écran sont des lentilles de plastique et la-
dite lentille qui contribue à la plus grande part de la
puissance positive de l'assemblage de lentilles est
une lentille de verre.

6. Assemblage selon la revendication 1, dans lequel
ledit élément de barre comprend en outre deux
ouvertures espacées l'une de l'autre, une desdites
ouvertures fixant un élément de colonne s'étendant
dudit second boîtier et l'autre desdites ouvertures
fixant un élément de bossage, une extrémité dudit
élément de bossage étant fixée de manière à pou-
voir glisser dans une fente entaillée de forme ovale
du second boîtier, et l'autre extrémité dudit élément
de bossage étant reliée de manière fixe audit pre-
mier boîtier.

7. Assemblage selon la revendication 6, dans lequel
ledit élément de bossage a une ouverture filetée à
l'intérieur à ladite extrémité proche dudit premier
boîtier pour recevoir une vis de fixation.

8. Assemblage selon la revendication 2 comprenant
en outre :

un tube cathodique sur lequel ledit premier boî-
tier est monté,

dans lequel ladite première lentille est conca-
ve vers ledit tube cathodique.

9. Assemblage de lentilles selon la revendication 8,
dans lequel ledit au moins un élément de barre est
relié audit premier boîtier à une position plus proche
du côté de l'écran dudit assemblage que la position
à laquelle ledit élément de barre est relié audit se-
cond boîtier.

10. Assemblage selon la revendication 1, comprenant
en outre un second élément de barre qui est adapté
pour être relié de manière fixe audit second boîtier
de la même manière que ledit au moins un élément
de barre mais situé approximativement à 180° sur
le côté opposé dudit second boîtier.

11. Procédé d'ajustement de la focalisation d'un as-
semblage de lentilles pour télévision à projection
qui comprend un tube cathodique, un coupleur fixé
audit tube cathodique, un montage de focalisation
fixé audit coupleur, un assemblage de cellules de
lentilles positionné à l'intérieur dudit montage de fo-
calisation et contenant au moins deux lentilles, une
lentille plastique positionné proche dudit écran ca-
thodique et convexe vers celui-ci, ledit procédé
comprenant les étapes consistant à : initialement
ajuster manuellement en déplaçant dans les direc-
tions à la fois axiale et en rotation ledit assemblage

de lentilles pour télévision à projection vers une po-
sition de focalisation ajustée manuellement ; et en-
suite ajuster automatiquement ladite position ajus-
tée manuellement seulement dans la direction dite
axiale et non dans la direction dite en rotation en
direction ou, respectivement, en s'écartant de ladite
lentille plastique en réponse à la dilatation thermi-
que ou, respectivement, une contraction due à des
changements dans la température ambiante à la-
quelle est soumis ledit assemblage de lentilles de
projection pendant le fonctionnement pour com-
penser les distorsions de ladite lentille plastique.

12. Procédé selon la revendication 11, dans lequel
l'étape d'ajustement automatique subséquent com-
prend l'étape consistant à verrouiller d'abord dans
ladite position de focalisation ajustée manuelle-
ment.

15 16



EP 1 181 607 B1

10



EP 1 181 607 B1

11



EP 1 181 607 B1

12



EP 1 181 607 B1

13



EP 1 181 607 B1

14



EP 1 181 607 B1

15



EP 1 181 607 B1

16



EP 1 181 607 B1

17


	bibliography
	description
	claims
	drawings

