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FOCUS POSITION LOCK DEVICE FOR PROJECTION TELEVISION

FIELD OF THE INVENTION
5 The present invention relates to projection television lens assemblies and in

particular, to a focus position lock device employed in such assemblies.

BACKGROUND OF THE INVENTION
Projection televisions are well known. In general, a projection television set or
10 projector includes 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 optical lens units. Overall, a CRT has an attached
' faceplate, and the function of the lens assembly is to magnify the image appearing on
the faceplate of the CRT, and thereby project it onto a viewing screen, which is much
15 larger than the faceplate of the CRT. For a typical layout of the optical lens units in a
projection television lens assembly see U.S. Patent 4,776,681,

Basically a projection television lens assembly is made up of a plastic tubular
member, generally referred to as a lens cell. It is the lens cell that has a plurality of
optical lens units mounted within it. ﬁe lens cell itself is mounted within another

20  plastic tubular member referred to as a focus mount. The mounting of the lens cell
within the focus mount allows axial movement of one with respect to the other, which
results in focusing the image onto the screen. An apparatus for achieving such

adjustment is shown in U.S. Patent 5,276,555. After the image is focused, the a:iial
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position of the lens cell is then locked with respect to the focus mount. In the past, the
basic approach has been to screw in a bolt through a slot on the focus mount, and into a
boss that is integral with the lens cell, which was then followed by a washer and a nut
over the bolt. By turning the nut clockwise, that is, tightening the nut, the lens cell and
the focus mount were pulled together to create a frictional lock. However, when the nut
was tightened securely to maintain the focus of the projection television lens assembly,
this led to the deformation of the plastic lens cell and the focus mount. The tightening
of the nut also caused the lens cell containing the optical lens units within the focus
mount to tilt, thus, causing an increase in flare on the image appearing on the screen.
An object of the invention is to provide a focus position lock device that
maintains a focus position in a projection television lens system, and prevents any
tilting of the lens cell containing the optical lens units. Another object of the invention
is to provide a focus position lock device that prevents any distortion of the lens cell

and the focus mount in a projection television lens assembly.

SUMMARY OF THE INVENTION

~ Accordingly, the present invention is directed to a projection television lens
assembly that substantially obviates one or more of the limitations and disadvantages of
the related art. The present invention provides a solution to the problems described
above relating to lens cell assemblies in a projection television. Specifically the
invention provides a means for mounting a lens cell in a focus mount so that when it is
locked in place after focusing, the locking step does not result in tilting the lens cell.

" Inaccordance with the broadest aspect of the present invention, a spacer, made

of a non-rigid material, is interposed between the lens cell and the focus mount of a
projection television lens assembly, where the spacer is adapted for radial movement.
A fastener coupled to the spacer, is adapted for positioning the. spacer and for locking a
focus position of the projection television lens assembly. In a preferred embodiment,
the spacer is received into a sleeve that projects radially outward from and is integral
with the lens cell. The sleeve has arim at an end distal to the lens cell, and the rim has
two grooves on an upper surface, with each of the grooves being spaced approximately
180" apart and with each of the grooves being aligned to define a groove axis that |

passes through the grooves, the groove axis line being parallel to the éentfal axis line
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passing through the center of the lens cell. Further, the spacer has a cylindrical body
with a radial flange at one end. The cylindrical body of the spacer is disposed within
the sleeve and where the bottom of the cylindrical body of the spacer does not
physically contact the sleeve, thus, defining a gap between the bottom of the spacer and
the sleeve. Moreover, the spacer has two ridges that extend downward from a lower
surface of the radial flange, each of the ridges being received into the two respective
grooves on the sleeve. The receipt of the ridges into the grooves prevents the spacer
from rotating within the sleeve. The spacer further has an upwardly raised rim
extending from an upper surface of the flange. The rim is slidably secured into a slot of
the focus mount, which prevents latcral movement of the spacer. Further, a fastener is
coupled to an opening in the spacer. The fastener is adapted for positioning the spacer
and for locking the focus position. In one embodiment, the fastener comprises a bolt
and a nut, where one end of the bolt is disposed and secured within the spaccr and the
other end of the bolt extends radially outward through the slot of the focus mount. The
nut is sccured onto the bolt. After establishing a focus position for the lens cell
assembly, the nut is tightened onto the bolt in order to lock the focus position of the
lens cell assembly. The tightening of the nut causes the spacer to rise radially within
the sleeve and causes an upper surface of the radial flange of the spacer to frictionally
engage an interjor surface of the focus mount. Since the spacer is restricted from
moving laterally and from rotating within the sleeve, during tightening of the nut onto
the bolt, tilting of the lens cell is prevented and the focus position of the lens assembly
is maintained. In another embodiment, a second sleeve identical in construction to the
first sleeve is positioned approximately 180° apart from the first sleeve. Furthermore, a
second spacer, made of a non-rigid material, is interposed between the lens cell and the
focus mount, the second spacer being identical in construction to the first spacer. A
second fastener is coupled to the second spacer, where the second fastener is adapted
for positioning the second spacer and for locking the focus position of the projection

television lens assembly.

In yet another embodiment of the invention, a method is provided for locking a
focus position in a projection television lens assembly that comprises a lens cell and a

focus mount, where the lens cell includes a plurality of lens units mounted therein, and
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where the lens cell is telescopically mounted within the focus mount. The method
comprises the steps of interposing a spacer between the lens cell and the focus mount,
the spacer being adapted for radial movement. The method further includes
establishing a focus position for said projection television lens assembly and locking
the focus position of the projection television lens assembly, while preventing the
tilting of the lens cell within the focus mount. The interposing step further includes
providing the lens cell with a sleeve that projects radially outward from and is integral
with the lens cell, and where the sleeve has a spacer secured therein. The step of
locking further comprises the step of coupling one end of a bolt to an opening within
the spacer, where an opposite end of the bolt extends outward through a slot in the
focus mount. The method further includes the step of securing a nut onto the bolt and
tightening the nut such that an upper surface of a radial flange of the spacer becomes
frictionally engaged with an interior surface of the focus mount. A]temativély, the
method includes the step of providing the lens cell with a seéond sleeve that projects
radially outward and is integral with the lens cell, where the respective sleeves are
spaced approximately 180° apart from each other on the lens cell. Further, the method
includes coupling one end of a second bolt to an opening within the second spacer,
where an opposite end of the second bolt extends outward through a second slot in the
focus mount. The method farther includes the step of securing a second nut onto the
second bolt and tightening the second bolt such that an upper surface of a radial flange
of the second spacer becomes frictionally engaged with a second interior surface of the
focus mount. In an alternative embodiment, the method steps of securing further
comprises first securing a rubber washer, followed by a metal washer, around each of

the respective bolts.

BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is a fragmentary side-sectional view of a projection television lens

assembly showing a focus position lock device in accordance with the invention.
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FIG. 2 is a perspective view of a lens cell used in a projection television lens

assembly embodying a component part used in a preferred embodiment of the

invention.

FIG. 3 is a perspective view of a spacer used in a lens cell in accordance with

the present invention.

FIG. 4 is a perspective view of a lens cell assembly embodying the component

part of FIG. 3 in accordance with the present invention.

FIG.5 is a perspective view of a focus mount used in a projection television lens

assembly of the present invention.

FIG. 6 is a perspective view of a semi-assembled projection television lens

assembly in accordance with the present invention.

FIG. 7 is a perspective view of a fully-assembled projection television lens

assembly in accordance with the present invention.
FIG. 8 is a fragmentary side-scctional view of the embodiment shown in FIG. 7.

DESCRIPTION OF THE PREFERRED EMBODIMENT

The invention disclosed herein prevents tilting of a lens cell within a focus
mount of a projection television lens assembly.

The focus position lock device of the present invention is shown in FIG. 1 and is
designated generally by reference numeral 10. The projection television lens assembly
11 comprises a lens cell 12 (shown in FIGS. 2 and 4) that is telescopically mounted
within a focus mount 14 (shown in FIGS. 5-7). The lens cell 12 includes a plurality of
optical lens units (shown in FIG. 8). The focus position of the lens cell 12 is manually
adjusted with respect to the focus mount 14, and then the focus position lock device 10
is used 1o lock the focus position of the lens assembly 11.
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Referring to FIG. 2, the focus position lock device 10 comprises a sleeve 16 that
projects radially outward and is integral with the lens cell 12. The sleeve 16 has arim
18 that includes two grooves 20 on an upper surface. The two grooves 20 are spaced
approximately 180° apart from each other on the rim 18 of the sleeve 16. Further, each
of the two grooves 20 are aligned in a groove axis line 19 that is parallel to the central
axis line 17 (shown in FIG. 2). The central axis line 17 being defined as the line that
passes through the core of the lens cell 12. The longitudinal axis line passes through
the core of the lens cell 12.

The focus position lock device 10 further comprises a spacer 22, as shown in
FIG. 3. The spacer 22 includes a cylindrical body 24, which has a radial flange 26
attached at one end. The flange 26 further has two ridges 32 (only one ridge 32 is
shown in FIG. 3) that extend downward from a lower surface of the {lange 26, each of
the ridges 32 being spaced approximately 180° apart on the flange 26. The cylindrical
body 24 of the spacer 22 is disposed within the sleeve 16, as shown in FIG. 4, with each
of the ridges 32 of the spacer 22 being received within each of the grooves 20 of the
sleeve 16. Further, the lower surface of the flange 26 of the spacer 22 abuts the upper
surface of the rim 18 of the sleeve 16. The bottom surface of the spacer 22 does not
contact the sleeve 16, instead only the cylindrical body 24 of the spacer 22 contacts the
interior surface of the sleeve 16, and there is a gap 21, shown in FIG. 8, between the
bottom of the cylindrical body 24 of the spacer 22 and the sleeve 16. As shown in
FIGS. 3 and 4, the spacer 22 has an upwardly raised rim 30 extending from the upper
surface 26a of the flange 26. There is an opening 28 that traverses the spacer 22 from
the upper surface of the raised rim 30 through the cylindrical body 24. The sleeve 16 of
the lens cell 12, which securely holds the spacer 22, is aligned below a slot 15 of the
focus mount 14 (as shown in FIGS. 5 and 6), the slot 15 being obliquely disposed. In
particular, the raised rim 30 of the spacer 22 is slidably secured within the slot 15 of the
focus mount 14, as shown in FIGS. 1 and 6. Moreover, the slot 15 is rectangular in
shape (as shown in FIG. 5) and the width is larger than the diameter of the raised rim 30
of the spacer 22, so that the raised tim 30 can be securely held within the slot 15. The
spacer 22 and the lens cell 12 can be slidably moved across from one end of the slot 15
to the opposite end during focusing of the projection television lens assembly 11. The

focus position lock device 10 further includes a threaded bolt 34, as shown in FIGS. 1
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and 7. The bolt 34 is c"oupled to the opening 28 in the spacer 22 through the outside of
the slot 15 of the focus mount 14, such that one end of the bolt 34 is positioned within
and proximate to the cylindrical body 24 of the spacer 22 without the bolt 34 exiting the
opening 28 at the bottom of the spacer 22. An opposite end of the bolt 34 extends
outward through the slot 15 of the focus mount 14. In a preferred embodiment, the
focus position lock device 10 includes a first washer 36 (shown clearly in FIGS. 1 and
7) around the bolt 34, such that the first washer 36 is proximate to an outer surface of
the slot 15 of the focus mount 14. The first washer 36 is bigger than the width of the
slot 15 of the focus mount 14. Furthermore, the focus position lock device 10
comprises a nut 40 (shown in FIGS. 1 and 7) that is secured onto the bolt 34. The nut
40 is positioned above the first washer 36 and the nut 40 is tightened to lock the focus
position of the lens cell 12 within the focus mount 14. In a preferred embodiment, a
second washer 38 is placed around the bolt 34, such that the second washer 38 is
positioned above the first washer 36 and below the nut 40, as shown in FIGS. 1 and 7.

During assembly, the optical lens units 13 (shown in FIG. 8) are first securcly
mounted within the lens cell 12. The spacer 22 is disposed within the sleeve 16 such
that the ridges 32 are received into the grooves 20, and the lower surface of the flange
26 of the spacer 22 abuts against the upper surface of the rim 18 of the sleeve 16, as
shown FIG. 4. However, a gap 21 (shown in FIG. 8) is maintained between the spacer
22 and the sleeve 16. The lens cell 12 is then telescopically mounted within the focus
mount 14, such that the raised rim 30 of the spacer 22 is positioned within the slot 15 of
the focus mount 14 (as shown in FIG. 6). The bolt 34 is coupled to the opening 28 of
the spacer 22 through the outside of the slot 15 of the focus mount 14, while ensuring
that the bolt 34 does not exit through the opening 28 of the spacer 22 (as shown in FIG
1). The first washer 36 is placed around the bolt 34, and then the second washer 38 is
placed around the bolt 34 on top of the first washer 36. The nut 40 is secured onto the
bolt 34, above the second washer 38. The tightening of the nut 40 onto the bolt 34
draws together the spacer 22 and the focus mount 14. In particular, the two ridges 32 of
the spacer 22 are received into the two grooves 20 of the sleeve 16, which prevent the
spacer 22 from rotating within the sleeve 16 while the nut 40 is being tightened.
Further, the design of the focus lock device 10 is such that the ridges 32 of the spacer
22 do not exit the grooves 20 of the sleeve 16, but remain secured during the tightening
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of the nut 40. Moreover, the raised rim 30 of the spacer 22 is slidably secured within
the slot 15 of the focus mount 14, which further restrains the lateral movement of the
spacer 22 during the tightening of the nut 40. Although the cylindrical body 24 of the
spacer 22 is secured within the sleeve 16, the spacer 22 is permitted to radially rock
within the sleeve 16. More specifically, the tightening of the nut 40 only causes the
spacer 22 to radially rise about 0.010” such that the upper surfacé 26a of the flange 26
of the spacer 22 becomes frictionally engaged with the interior surface of the focus
mount 14 (shown in FIGS. 1 and 7). As a result, any tilting of the lens cell 12 within
the focus mount 14 is prevented. Similarly, during the unlocking of the focus position
lock device 10, the nut 40 is loosened, that is, turned counter-clockwise so that the
upper surface 26a of the flange 26 of the spacer 22 becomes frictionally disengaged
from the interior surface of the focus mount 14, thus, enabling the spacer 22 and the
lens cell 12 to be slidably moved across the obliquely disposed stot 15 of the focus
mount 14, thus allowing rotation of the lens cell 12 with respect to the central axis line
17, so that the lens assembly 11 can be focused. Also, when the focus position lock

device 10 is unlocked, the ridges 32 of the spacer 22 are still received within the

. grooves 20 of the sleeve 16.

In a preferred embodiment, the lens cell 12 has a second focus position lock
device 10’ that is identical in construction to the focus position lock device 10 described
above. In the drawings, the prime symbol is used next to numerals to indicate the same
or similar elements that are associated with the second focus position lock device 10’
The two focus position lock devices 10 and 10 are positioned approximately 180° apart
from each other on the lens cell 12, as shown in FIGS. 2 and 4.

In another aspect of the invention, a method is provided for locking a focus
position in a projection television lens assembly 11 that comprises a lens cell 12 and a
focus mount 14, where the lens cell 12 includes a plurality of optical lens units mounted
within, and where the lens cell 12 is telescopically mounted within the focus mount 14.
The method comprises the steps of interposing a spacer 22 between the lens cell 12 and
the focus mount 14, the spacer 22 being adapted for radial movement. The method
further includes establishing a focus position for the projection television lens assembly
11 and locking the focus position of the projection television lens assembly 11, while

preventing the tilting of the lens cell 12 within the focus mount 14. The method step of

(»
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interposing further compnses the step of providing the lens cell 12 with a sleeve 16 that
projects radially outwafd and is integral with the lens cell 12 and has a spacet 22
secured therein. The method further comprises establishing a focus position for the
projection television lens assembly 11, and locking the focus position such that the
tilting of the lens cell 12 within the focus mount 14 is prevented. The step of locking
further comprises the steps of coupling one end of a bolt 34 o an opening within the
spacer 22, where an opposite end of the bolt 34 extends outward through a slot 15 in the
focus mount 14. The method further includes the step of securing a nut 40 onto the bolt
34 and tightening the nut 40 such that an upper surface 26a of a radial flange 26 of the
spacer 22 becomes frictionally engaged with an interior surface of the focus mount 14,
Alternatively, the method includes the step of providing the lens cell with a second
sleeve 16’ that projects radially outward and is integral with the lens cell 12, where the
second sleeve 16’ has a second spacer 22’ secured therein, and where the first sleeve 16
is approximately 180° apart from the second sleeve 16’ on the lens cell 12, Furthcr,- the
method includes coupling one end of a second bolt 34’ to an opening 28’ within the
second spacer 22', where an opposite end of the second bolt 34' extends outward
through a second slot 15’ in the focus mount 14. The method further includes the step
of securing a second nut 40’ onto the second bolt 34’ and tightening the second nut 40’
such that an upper surface 26a’ of a radial flange 26’ of the second spacer 22 becomes
frictionally engaged with a second interior surface of the focus mount 14. In yet
another preferred embodiment, the method steps of securing further comprises first
securing rubber washers 36 and 36’ around the first bolt 34 and the second bolt 34,
respectively, and then securing metal washers 38 and 38’ on top of the rubber washers
36 and 36’ before securing the nuts 40 and 40,

In a preferred embodiment, the lens cell 12, the focus mount 14, including the
sleeve 16 and the spacer 22, are all made of a plastic material, preferably polycarbonate
that is 10% glass filled. The first washer 36 is made of a rubber material, whereas, the
second washer 38 is made of metal. Further, the bolt 34 and the nut 40 are each made
of metal. In the preferred embodiment, the bolt 34 is threaded and both a first washer
36 and a second washer 38 are placed around the bolt 34 before securing the nut 40.
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However, modifications and variations will be apparent to one skilled in the art without
departing from the spirit or thc scope of the invention.
It is to be understood that both the foregoing general description and the
following detailed description are exemplary and explanatory and are intended to

provide further explanation of the invention as claimed.

»
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What is claimed is:

1. A projection television lens assembly, comprising:
a focus mount;

a lens cell having a plurality of optical lens units mounted therein, said lens cell

5  being telescopically mounted within said focus mount;

a spacer interposed between said lens cell and said focus mount, said spacer

being adapted for radial movement; and

a fastener coupled to said spacer, said fastener being adapted for positioning

said spacer and for locking a focus position of said projection television lens assembly.

10
2. The projection television lens assembly of claim 1, wherein said spacer is
received into a sleeve, said sleeve projecting radially from and being integral with said
lens cell, said sleeve having a rim at an end distal to said lens cell, said rim having two
grooves on an upper surface, each of said grooves being spaced approximately 180°

15 apart.

3. The projection television lens assembly of claim 2, wherein said spacer further
comprises a cylindrical body with a radial flange at one end, said cylindrical body of
said spacer being disposed within said sleeve the bottom of said cylindrical body being
20 spaced apart from said sleeve, said spaéer further comprising two ridges extending
downward from a lower surface of said flange, each of said ridges being spaced
approximately 180" apart on said flange, each of said ridges being received within each

of said grooves of said sleeve,

25 4. The projection television lens assembly of ¢laim 3, wherein said spacer further
comprises an upwardly raised rim extenciing from an upper surface of said flange, said
raised rim of said spacer being securely held within a slot of said focus mount, and
wherein said spacer has an opening traversing said spacer from said raised rim through
said cylindrical body.

30
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5. The projection television lens assembly of claim 4, wherein said fastener further
comprises a bolt and a nut, one end of said bolt being coupled into said opening within
said cylindrical body of said spacer, and an opposite end of said bolt extending radially

outward through said focus mount, said nut being secured onto said bolt.

6. The projection television lens assembly of claim 5, wherein the tightening of
said nut onto said bolt causes said upper surface of said flange to radially move outward

toward said focus mount and to become frictionally engaged with an interior surface of

said focus mount.

7. A focus position lock device for use in a projection television lens system, said
projcction television lens system comprising: a lens cell having a plurality of optical
lens units mounted therein; and a focus mbunt having a slot therein, said lens cell being
telescopically mounted within said focus mount, said focus position lock device, further
comprising:

a sleeve projecting radially outward from and integral with said lens cell,
said sleeve having a rim at an end distal to said lens cell, said rim further including two
grooves on an upper surface, each of said grooves being spaced approximately 180°
apart on said rim of said sleeve, said sleeve being aligned below said slot of said focus
mount; |

a spacer comprising a cylindrical body with a radial flange at one end,
said cylindrical body of said spacer being disposed within said sleeve the bottom of said
cylindrical body being spaced apart from said sleeve, said spacer having an opening
traversing said spacer from an upper surface of said flange through said cylindrical
body, said opening being surrounded by an upwardly raised rim extending from said
upper surface of said flange, said raised rim of said spacer being securely held within
said slot of said focus mount, said flange further comprising two ridges extending
downward from a lower surface of said flange, each of said ridgés being spaced
approximately 180° apart on said flange, each of said ridges being received within each
of said grooves of said sleeve;

a bolt coupled to said opening of said raised rim of said spacer, one end

of said bolt being disposed and secured within said cylindrical body of said spacer and

t . This-Sheet Has Been Replaced
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an opposite end of said b
Y

and

a nut secured onto said bolt.

8. The focus position lock device of claim 7, further comprising

a first washer placed around said bolt, said first washer being proximate to an
outer surface of said slot of said focus mount, said first washer being bigger in size than
said slot of said focus mount; and

a second washer placed around said bolt, said second washer being positioned

above said first washer and below said nut.

9. The focus position lock device of claim 7, wherein said lower surface of said
flange of said spacer abuts said upper surface of said rim of said sleeve, and wherein

said spacer is adapted for radial movement with respect to said focus mount.

10.  The focus position lock device of claim 7, wherein the tightening of said nut
onto said bolt draws together said spacer and said focus mount, whereby said upper
surface of said flange of said spacer is brought into frictional engagement with an

interior surface of said focus mount.

11.  The focus position lock device of claim 7, wherein said lens cell, said focus

mount, said sleeve and said spacer are each made of a plastic material.

12.  The focus position lock device of claim 7, wherein said first washer is made of

rubber.

13.  The focus position lock device of claim 7, wherein said second washer, said bolt

and said nut are each made of metal. -
This Sheet Has Been Replaced
14. A projection television lens system comprising: m \ Hl““ “\‘ m m‘
three cathode ray tubes; _
a screen; _—
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a lens assembly coupled to each of said cathode ray tubes for projecting
light from each of said cathode ray tubes onto said screen to form an image, said lens
assembly, further comprising;

a focus mount having a first slot;

a lens cell having a plurality of optical lens units mounted therein, said
lens cell being telescopically mounted within said focus mount; and

a first focus position lock device for locking the focus position of said
optical lens units, said first focus position lock device, further coinprising:

a first sleeve projecting radially outward from and being integral
with said lens cell, said first sleeve having a rim at an end distal to said lens cell, said
rim having two grooves on an upper surface, each of said grooves being spaced
approximately 180° apart on said rim of said first sleeve, each of said grooves being
aligned to define a groove axis line that is parallel to the central axis line passing
through the core of said lens cell, said first sleeve being alignéd below said first slot of
said focus mount; _

a first spacer comprising a cylindrical body with a radial flange at
one end, said cylindrical body of said first spacer being disposed within said first
sleeve, the bottom of said cylindrical body being spaced apart from said sleeve, said
first spacer having an upwardly raised rim extending from an upper surface of said
flange, said first spacer having an opening traversing said first spacer from said raised
rim through said cylindrical body, said raised rim of said first spacer being adapted to
securely fit into said first slot of said focus mount, said flange ﬁr&er comprising two
ridges extending downward from a lower surface of said flange, each of said ridges
being spaced approximately 180° apart on said flange, each of said ridges being
received within each of said grooves of said first sleeve; |

a first bolt coupled to said opening of said raised rim of said first
spacer, one end of said first bolt being disposed and secured within said cylindrical
body of said first spacer and an opposite end of said first bolt extending outward
through said first slot of said focus mount; and

a first nut secured onto said first bolt, said first nut being adapted

to lock the focus position of said lens cell of said projection television lens system.

heet Has:Been Replaced .
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15. The pmjecuon tel_c:wsmn lens system of claim 14, wherem said lens assembly
positioned on top of said first slot of said focus mount, said first washer being bigger in
size than said first slot of said focus mount; and a second washer placed around said
first bolt, said second washer being positioned above said first washer and below said

first nut.

16.  The projection television lens system of claim 15, wherein said lens cell, said

- focus mount, said sleeve and said spacer are each made of a plastic material.

17.  The projection television lens system of claim 15, wherein said focus mount
further comprises a second slot, said second slot being positioned approximately 180°

apart from said first slot on said focus mount.

18.  The projection television lens assembly of claim 15, wherein each of said
grooves are aligned to definc a groove axis line that is parallel to the central axis line
passing through the core of said lens cell.

19.  The projection television lens system of claim 18, further comprising:

a second focus position lock device for locking the focus position of said lens
assembly, said second focus position lock device, further comprising:

a second sleeve projecting radially outward from and integral with said lens cell,
said second sleeve being positioned approximately 180° apart from said first sleeve on
said lens cell, said second sleeve having a rim at an end distal to said lens cell, said rim
of said second sleeve having two grooves on an upper surface, each of said grooves
being spaced approximately 180° apart on said rim of said second sleeve, each of said
grooves being aligned to define a second groove axis line that is paralle! to the central
axis line passing through the core of said lens cell, said second sleeve being aligned
below said second slot of said focus mousit;

a second spacer comprising a cylindrical body with a radial flange at one end, -
said cylindrical body of said second spacer being disposed within said second sleeve,

said second spacer having an upwardly raised rim extending from an upper surface of

(L
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said flange, said second spacer having an opening traversing said second spacer from
said raised rim through said cylindrical body, said raised rim of said second spacer
being securely held within said second slot of said focus mount, a lower surface of said
flange further comprising two ridges extending downward, each of said ridges being
spaced approximately 180° apart on said flange, each of said ridges of said second
spacer being received within each of said grooves of said second sleeve;

a second bolt coupled to said opening of said raised rim of said second spacer,
one end of said second bolt being disposed and secured within said Eylindrical body of
said second spacer and an opposite end of said second bolt extending outward through
said second slot of said focus mount; and

a second nut secured onto said second bolt, said second nut being adapted to

lock the focus position of said lens cell of said projection television lens system.

20. The projection television lens system of claim 19, wherein said lens assembly
further comprises: a third washer placed around said second bolt, said third washer
being positioned on top of said second slot of said focus mount, said third washer being
bigger in size than said second slot of said focus mount; and a fourth washer placed
around said second bolt, said fourth washer being positioned above said third washer

and below said second nut.

21.  The projection television lens assembly of claim 20, wherein the tightening of
said first nut onto said first bolt and the tightening of said second nut onto said second

bolt draws together said focus mount and each of said first spacer and said second

spacer.

22.  The projection television lens system of claim 21, wherein upon tightening each
of said first nut and said second nut of said lens assembly, said upper surface of said

flange of each of said first spacer and said second spacer becomes frictionally engaged

with a corresponding interior surface of said focus mount.
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23.  The projection telggision lens assembly of claim 21, wherein each of said first
washer and said third WashlEr is made of a rubber material, énd wherein each of said

second washer and said fourth washer is made of metal.

24. A method of locking a focus position in a projection television lens assembly,
comprising a lens cell having a plurality of optical lens units mounted therein and a
focus mount, said lens cell being telescopically mounted within said focus mount, said
method comprising the steps of:

providing said lens cell with a first sleeve that projects radially outward
from and is integral with said Iens cell, said first sleeve having a first spacer secured
therein;

establishing a focus position for said projection television lens assembly;
and

locking said focus position of said projection television lens assembly

such that tilting of said lens cell within said focus mount is prevented while locking.

25. The method of claim 24, wherein said step of locking further comprises the
steps of:

coupling one end of a first bolt to an opening within a cylindrical body
of said first spacer, wherein an opposite end of said first bolt extends outward through a
first slot of said focus mount; and

securing a first nut onto said opposite end of said first bolt.

26.  The method of claim 24, wherein said providing step further comprises:
providing said Iens cell with a second sleeve that projects radially outward from

and is integral with said lens cell, said second sleeve having a second spacer secured

therein, said second sleeve being approximately 180° apart from said first sleeve on said

lens cell.

27.  The method of claim 24, wherein said locking step further comprises:
coupling one end of a second bolt to an opening within a cylindrical body of

said second spacer, wherein an opposite end of said second bolt extends outward
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through a second slot of said focus mount, said second slot being approximately 180°
apart from said first slot on said focus mount; and

securing a second nut onto said opposite end of said second bolt.

28.  The method of claim 25, wherein said step of securing a first nut, further

comprises the step of first placing a first washer around said first bolt.

29.  The method of claim 27, wherein said step of securing a second nut, further

comprises the step of first placing a second washer around said second bolt.

30.  The method of claim 28, wherein said step of securing said first nut, further
comprises the step of tightening said first nut onto said first bolt such that an upper

surface of a radial flange of said first spacer becomes frictionally engaged with a first

interior surface of said focus mount.

31.  The method of claim 29, wherein said step of securing said second nut, further
comprises the step of tightening said second nut onto said second bolt such that an
upper surface of a radial ﬂarige of said second spacer becomes frictionally engaged with

a second interior surface of said focus mount.

32. A method of preventing tilting of a lens cell telescopically mounted within a
focus mount when locking a focus position of a projection television lens assembly,

said method comprising the steps of:

interposing a spacer between said lens cell and said focus mount, said spacer
being adapted for radial movement with respect to the central axis line passing through

the core of said lens cell;

establishing a focus position for said projection television lens assembly; and
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coupling a fastzner to said spacer, said fastener bemg adapted for bringing said
spacer into frictional engagement with an interior surface of said focus mount and for

locking said focus position of said projection television lens assembly.

33. A method of focusing a projection television lens system comprising the steps
of moving a lens cell assembly which is located within a focus mount, said movement
occurring by moving said lens cell assembly with respect to said focus mount until
focus is achieved and then tightening a fastening means to secure the position of said
lens cell with respect to said focus mount, the improvement comprising locking said
focus mount in position without imposing on said Jens assembly a radial force sufficient

to tilt said lens cell assembly by an amount which would affect the focus of said system.
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