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(57) Abrége/Abstract:

An arrangement (10) for mounting a lens for axial movement comprises a housing (12) defining an axially extending bearir
surface (14) and a lens carriage (16) Including least three circumferentially spaced bearings (20, 21, 22) in contact with tF
bearing surface (14) and permitting axial movement of the carriage (16) relative to the housing (12). One of the bearings (20) |
blassed towards the bearing surface (14). In use, the arrangement (10) maintains a three-point contact between the ler
carriage (16) and the bearing surface (14) despite geometrical variations in the surface.
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LENS MOUNTING

ABSTRACT

An arrangement (10) for mounting a lens for axial
movement comprises a housing (12) defining an axially
extending bearing surface (14) and a lens carriage (16)
including least three circumferentially spaced bearings
(20, 21, 22) in contact with the bearing surface (14) and
permitting axial movement of the carriage (16) relative to
the housing (12). One of the bearings (20) is biassed
towards the bearing surface (14). 1In use, the arrangement
(10) maintains a three-point contact between the lens
carriage (16) and the bearing surface (14) despite

geometrical variations in the surface.
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LENS MOUNTING

FIELD OF THE INVENTION

This 1invention relates to a lens mounting, and 1n

particular to an arrangement for mounting a lens for

axial movement.

BACKGROUND OF THE INVENTION

It 1s known to provide arrangements 1in which a lens

is mounted for axial and rotational movement using
rubbing (dry bearing) cylinders with c<¢lose tolerance
control to minimise play. The need for such close

pr—

tolerance control increases the cost of producing such

arrangements and renders the arrangements susceptlible to

gorerer
p—a

effects such as Chermal expansion, manufacturing

variability and distortion in use.

P r———
s

Tt 1s among the objects of embodiments of the

present 1invention to provide lens mounting arrangements

which obviate or mitigate these disadvantages.

SUMMARY OF THE INVENTION

According to the present invention there 1s provided

An arrangement for mounting a lens for axial movement,

the arrangement comprising:

a housing defining an axially extending Dbearing

surface; and

a member for mounting a lens and 1ncluding at least

three circumferentially spaced bearings 1n contact with

the bearing surface and permitting axial movement of the
member relative to the housing, at least one of the

bearings beling biassed tangentially relative to a

circumference described by contact points defined by the

bearings towards the bearing surface.
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In use, the arrangement malntains a three-point

contact between the lens mounting member and the bearing

surface desgpite geometrical wvariations 1n the bearing

surface, and thus obviates the reguirement for the close

tolerance control which 18 necessary 1n existing
arrangements.
The lens mounting member may be located externally

.
pr—

of the housing bearing surface, however the mounting

Pre

member 1s preferably located 1internally of the surface.

Accordingly, the biassed bearing 1s biassed to increase

the diameter of the contact points defined by the
bearings.

The bearings may provide a rolling or sliding

contact with the bearing surface.

In the preferred embodiment, the bearings are roller

bearings mounted on roller support shafts and the bilassed

bearing includes a spring acting tangentially to bias the

bearing along the respective support shaft. Most

Pﬁ

preferably, the spring acts on the 1nner race of the

roller.

Preferably also, the three bearings are spaced 120" .

Preferably also, the bearing surface 1s at least

P‘

part cylindrical, permitting rotation of the lens

mounting member. Alternatively, the bearing surface may

only define three axially extending strips, where there

is no reguirement for the mounting member to rotate.

Preferably also, the lens mounting member 1includes a

further sget of bearings 1in sliding contact with the

bearing surface at a location axially spaced from the

Jre—
p—

"irst set of bearings. Dependent on the location ot

i

Che

F

lens and the distance between the sets of bearings, low

F
—

tolerance plain bearings may be sufficient for the second
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set, or the second set of bearings may be similar to the

first set.

g

According to another aspect of the present 1nvention

there 1s provided an arrangement for mounting a lens for
axial movement, the arrangement comprising:

a housing; and

a member for mounting a lens,

one o0of the housing and the member defining an

o

axially extending bearing surface and the other of the

housing and the member 1ncluding at least  three

circumferentially spaced bearings 1n contact with the

|

bearing surface and permitting axial movement of the

1)

member relative to the housing, at least one of the

bearings being biassed tangentially relative to a

circumference described by contact points defined by the

bearings towards the bearing surface.

ﬁ
P

According to vyvet another aspect of the present

invention, there is provided a lens mounting arrangement

comprising:

a housing defining an axially extending Dbearing

surface; and

a lens carriage having three circumferentially

spaced bearings in contact with the bearing surface and

rﬁ

permitting axial movement of the carriage relative to the

housing, the bearings defining three contact poilints and

.

one of the bearings being biassed tangentially relative

to a circumference described by said contact points

towards the bearing surtace.

BRIEF DESCRIPTION OF THE DRAWINGS

P

These and other aspects of the present 1invention

will now be described, by way of example, wilith reference

to the accompanying drawings, in which:
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3a

Figure 1 1s a schematic end view of the lens

apl—

il

mounting of an arrangement 1n accordance with a preferred

embodiment
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of the present invention;

Figure 2 is a schematic sectional side view of a lens
mounting arrangement in accordance with a preferred
embodiment of the present invention; and

Figure 3 1is a schematic enlarged view of a roller

bearing of the arrangement of Figure 2.

DETAILED DESCRIPTION OF THE DRAWINGS

Reference 1is first made to Figures 1 and 2 of the
drawings which illustrate a lens mounting arrangement 10 in
accordance with a preferred embodiment of the present
invention. The arrangement 10 comprises a housing 12
defining a c¢ylindrical bearing surface 14 and a lens
carriage 16 providing mounting for a lens 18 and including
three roller bearings 20, 21, 22 1in rolling contact with
the bearing surface 14.

Reference is now also made to Figure 3 of the drawings
which 1llustrates a bearing 20 comprising a roller 24
mounted on a shaft 26 fixed to the carriage 16. As may be
seen from Figure 1, the rollers of two of the bearings 21,
22 are aligned with radii of the circular lens carriage 16,
however the roller of one of the bearings 20 1s. normally
tangentially spaced from the respective radius, being
blassed towards this position by a spring, represented by
arrows 28 1n Figure 3, located around the shaft 26 and
bearing agaiﬁst the inner race 30 of the bearing. Thus,
the bearing 20 is biassed to increase the diameter of the

contact points defined by the bearings 20, 21, 22.
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As may Dbe seen from Figure 2, the first set of
bearings 20, 21, 22 are provided at one end of the lens
carriage 16, adjacent the lens 18, while a second bearing
set 32 1s provided at the other end of the carriage 16. In
this embodiment the second bearing set is in the form of a
low tolerance plain bearing surface 32. Such a bearing 32
provides a degree of play (d) resulting in a degree of tilt
dependent upon the play (d) and the overall length (1)
between the bearing sets. 1In other embodiments, which will
not tolerate tilt, a second set of bearings similar to the
first bearings 20, 21, 22 may be utilised.

To locate the carriage 16 within the housing 12, the
sprung roller bearing 20 is pushed against the spring 28
reducing the described diameter. Once the carriage 16 is
located within the housing 12 the roller bearing 20 1is
released and is pushed in the direction of applied spring
force (F) to provide three point contact with the bearing
surface 14, which contact is maintained despite variations
in the cylinder 14 that may occur due to, for example,
thermal expansion, distortion in use and manufacturing
variability.

It will be clear to those of skill in the art that the
above described embodiment is merely exemplary of the
present invention, and that various modifications and
improvements may be made thereto, without departing from
the scope of the 1nvention. In the above described
embodiment the bearing 20 is spring biassed tangentially

relative to the carriage 16, and a similar effect could be
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Spring or a more complex mounting method if leaf SPrings

are employed.
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WE CLAIM:

—r

1. An arrangement for mounting a lens for axial movement,
the arrangement comprising:

a housing defining an axially extending bearing

surface; and

a member for mounting a lens and 1including at least

three circumferentially spaced bearings 1n contact with the

bearing surface and permitting axial movement of the member

r—h

relative to the housing, at least one of the bearings being

biassed tangentially relative to a circumference described

by contact points defined Dby the bearings towards the

bearing surface.

2. The arrangement of c¢laim 1, wherein the mounting

member 1s located internally of the bearing surface and the

1)

biassed bearing 1s biassed to 1ncrease the diameter of

contact points defined by the bearings.

3. The arrangement of c¢laim 1, wherein the bearings

provide a rolling contact with the bearing surface.

4 . The arrangement of c¢laim 1, 2 or 3, wherein the
bearings are roller bearings mounted on roller support

shafts and the biassed bearing includes a spring acting

tangentially to bias the Dbearing along the respective

support shatt.
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o

5. The arrangement of claim 4, wherein the spring acts on

an 1nner race of the roller.

'ﬁ

6 . The arrangement of claim 1, wherein the three bearings

are at 120° spacings.

7. The arrangement of c¢laim 1, wherein the bearing

surface 1is at least part cvylindrical, permitting rotation

of the lens mounting member.

8 . The arrangement of claim 1, wherein the lens mounting

g—

member includes a further set of bearings 1n contact with

the bearing surface at a location axially spaced from said

at least three circumferentially spaced bearings.

9. An arrangement for mounting a lens for axial movement,
the arrangement comprilsing:

a housing; and

a member for mounting a lens,

gr—

one of the housing and the member defining an axially

g,

extending bearing surface and the other of the housing and

the member 1including at 1least three circumferentially

spaced bearings 1in contact with the bearing surface and

ﬁ

permitting axial movement of the member relative to the

housing, at 1least one of the bearings beling biassed

tangentially relative to a circumference described Dby
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contact points defined by the bearings towards the bearing

curface.

10. A lens mounting arrangement comprising:

a housing defining an axilally extending bearing

surface: and

a lens carriage having three circumferentially spaced

bearings 1in contact with the bearing surface and permitting

axlal movement of the carriage relative to the housing, the

bearings defining three contact points and one of the

bearings being biassed tangentially relative Lo a

circumference described by said contact polnts towards the

bearing surtface.

11. The arrangement of «c¢laim 10, wherein the bearing

surface 1s cylindrical and the lens carriage 1s rotatable

relative to the housing.

12. The arrangement of claim 10, wherein the lens carriage

comprises a further set of bearings 1n contact with the

bearing surface at a location axially spaced from said

three circumferentially spaced bearings.
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