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The following specification particularly describes the invention and the manner in which it is 

to be performed:  
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We Claim: 

 

1. An optical assembly (20), comprising: 

- a barrel (24) defining a cavity (32) having a center axis, the barrel (24) 

comprising an inner wall (34) provided with a first set of barrel threads 5 

(42a) and a second set of barrel threads (42b); 

- a sleeve (54) inserted in the cavity and having a forward end (58) and a 

rearward end (60), the forward end comprising an outer wall (55) provided 

with a set of sleeve threads (56) engaging the first set of barrel threads (42a) 

so as to allow a longitudinal displacement of the sleeve within the cavity 10 

upon rotation of the sleeve, the rearward end of the sleeve comprising a 

peripheral transversal surface (57) having a spatial profile; 

- at least one optical element (22) mounted within the sleeve and centered 

with respect thereto; and 

- a retaining ring (26) affixed to the barrel through a set of ring threads (27) 15 

engaging the second set of barrel threads (42b), the retaining ring having an 

abutment (44) engaging the peripheral transversal surface of the sleeve, the 

ring threads having a rearward thread face (104), an orientation of the 

rearward thread face of the ring threads and the spatial profile of the 

peripheral transversal surface being selected to provide a centering of the 20 

sleeve with respect to the center axis of the cavity throughout the 

longitudinal displacement of the sleeve within the cavity. 

 

2. The optical assembly as claimed in claim 1, wherein the at least one optical 

element (22) comprises a lens, a mirror, a diffractive optical element, a MOEMS, a 25 

DLP, a detector, a camera, a prism, an optical fiber, a LCD, a laser source, a LED 

or a pinhole. 
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3. The optical assembly as claimed in claim 1, comprising at least one fixed 

optical element (122) mounted within the cavity, the longitudinal displacement of 

the sleeve within the cavity thereby changing a distance between the at least one 

fixed optical element (122) and the at least one optical element (22) mounted 5 

within the sleeve. 

 

4. The optical assembly as claimed in claim 1, wherein the barrel is affixed to 

an external optical structure (124) comprising at least one fixed optical element 

(122) optically aligned with the cavity of the barrel, the longitudinal displacement 10 

of the sleeve within the cavity thereby changing a distance between the at least one 

fixed optical element (122) and the at least one optical element (22) mounted 

within the sleeve. 

 

5. The optical assembly as claimed in claim 1, wherein: 15 

- the spatial profile of the peripheral transversal surface (57) is curved; 

- the rearward thread face (104) of the ring threads (27) forms an effective 

thread angle with respect to a plane P perpendicular to the center axis of the 

cavity, 

- the effective thread angle and the curved spatial profile of the peripheral 20 

transversal surface are selected in view of an auto-centering condition 

whereby any decentering of the retaining ring (26) and a corresponding tilt 

of the retaining ring with respect to the center axis have counterbalancing 

effects on a centering of the sleeve (54) with respect to the center axis. 

 25 

6. The optical assembly as claimed in claim 5, wherein the curved spatial 

profile of the peripheral transversal surface of the sleeve is characterized by a 
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radius of curvature, and the auto-centering condition relates the effective thread 

angle and the radius of curvature through the formula: 

 

 𝑑𝑟𝑖𝑛𝑔

2 𝑡𝑎𝑛()
=  √𝑅2 − 𝑌2 + ℎ + 𝑇

2⁄  
 

 

where: 5 

 dring is a diameter of the retaining ring along the ring threads; 

  is the effective thread angle of the second set of barrel threads and of the 

ring threads; 

 R is the radius of curvature of the peripheral transversalsurface; 

 Y is a half-diameter of the abutment of the retaining ring; 10 

 h is the distance between (i) a first point of contact (90) of the second set of 

barrel threads with the ring threads proximate to the sleeve and (ii) a point 

of contact (92) of the abutment of the retaining ring with the peripheral 

transversal surface of the sleeve; and 

 T is the distance between (i) the first point of contact of the second set of 15 

barrel threads with the ring threads proximate to the sleeve and (ii) a last 

point of contact (94) of the second set of barrel threads with the ring threads 

farthest from the sleeve and diametrically opposite to the first point of 

contact. 

 20 

7. The optical assembly as claimed in claim 5, wherein the second set of barrel 

threads (42b) and the ring threads (27) have a symmetrical thread profile 

characterized by a thread angle corresponding to twice the effective thread angle. 
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8. The optical assembly as claimed in claim 7, wherein the thread profile of 

the second set of barrel threads and of the ring threads defines a triangular shape or 

a trapezoidal shape. 

 

9. The optical assembly as claimed in claim 7, wherein the thread angle of the 5 

second set of barrel threads and of the ring threads has a value of 29, 55 or 60, 

and the curved spatial profile of the peripheral transversal surface is adjusted to 

meet the auto-centering condition. 

 

10. The optical assembly as claimed in claim 7, wherein the thread angle of the 10 

second set of barrel threads and of the ring threads has a value other than 29, 55 

or 60, and adjusted to meet the auto-centering condition. 

 

11. The optical assembly as claimed in claim 1, wherein the first set of barrel 

threads (42a) and the sleeve threads (56) have a symmetrical thread profile. 15 

 

12. The optical assembly as claimed in claim 11, wherein the thread profile of 

the first set of barrel threads and of the sleeve threads defines a triangular shape or 

a trapezoidal shape. 

 20 

13. The optical assembly as claimed in claim 11, wherein the first set of barrel 

threads and the sleeve threads have a thread angle of 29, 55 or 60. 

 

14. The optical assembly as claimed in claim 1, wherein the first set of barrel 

threads (42a) have a rearward thread face (112) that extends perpendicularly to the 25 

center axis of the cavity and the sleeve threads (56) have a forward thread face 

(110) that extends perpendicularly to the center axis of the cavity. 
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15. The optical assembly as claimed in claim 6, wherein the first and second 

sets of barrel threads (42a, 42b) have a same thread profile. 

 

16. The optical assembly as claimed in claim 15, wherein the first and second 

sets of barrel threads form a continuous thread path along the inner wall (34) of the 5 

cavity. 

 

17. The optical assembly as claimed in claim 15, wherein said thread profile is 

symmetrical and characterized by a thread angle corresponding to twice the 

effective thread angle. 10 

 

18. The optical assembly as claimed in claim 17, wherein said thread profile 

defines a triangular shape or a trapezoidal shape. 

 

19. The optical assembly as claimed in claim 17, wherein the thread angle has a 15 

value of 29, 55 or 60, and the radius of curvature of the peripheral transversal 

surface (57) is adjusted to meet the auto-centering condition. 

 

20. The optical assembly as claimed in claim 1, wherein at least one of the first 

and of the second set of barrel threads has a thread profile comprising multiple 20 

starts (126). 

 

21. The optical assembly as claimed in claim 1, comprising a pre-loading 

mechanism (130) biasing the retaining ring against the peripheral transversal 

surface (57) of the sleeve (54). 25 

 

22. The optical assembly as claimed in claim 21, wherein the pre-loading 

mechanism comprises: 
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- flexural elements structurally linking the ring threads and the abutment of 

the retaining ring; and 

- a locking mechanism rotationally locking the sleeve. 

 

23. The optical assembly as claimed in claim 21, wherein the locking 5 

mechanism comprises a locking ring (132) threaded within the retaining ring, and 

at least one pin (140) inserted through the locking ring and engaging the sleeve. 

 

24. An optical assembly (20), comprising: 

- a barrel (24) defining a cavity (32) having a center axis, the barrel 10 

(24)comprising an inner wall (34) provided with a first set of barrel threads (42a) 

and a second set of barrel threads (42b); 

- a sleeve (54) inserted in the cavity and having a forward end (58) and a 

rearward end (60), the forward end comprising an outer wall (55) provided with a 

set of sleeve threads (56) engaging the first set of barrel threads (42a) so as to 15 

allow a longitudinal displacement of the sleeve within the cavity upon rotation of 

the sleeve, the rearward end of the sleeve comprising a peripheral transversal 

surface (57) having a spatial profile that extends perpendicularly to the center axis 

of the cavity;  

- at least one optical element (22) mounted within the sleeve and centered 20 

with respect thereto; and 

- a retaining ring (26) affixed to the barrel through a set of ring threads (27) 

engaging the second set of barrel threads (42b), the retaining ring having an 

abutment (44) engaging the peripheral transversal surface of the sleeve, the ring 

threads having a rearward thread face(104) that extends perpendicularly to the 25 

center axis of the cavity. 

 

25. An optical assembly (20), comprising: 
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- a barrel (24) defining a cavity (32) having a center axis, the barrel (24) 

comprising an outer wall (36) provided with a first set of barrel threads 

(42a) and a second set of barrel threads (42b); 

- a sleeve (54) threadable over the barrel and having a forward end (58) and a 

rearward end (60), the forward end comprising an inner wall (50) provided 5 

with a set of sleeve threads engaging the first set of barrel threads so as to 

allow a longitudinal displacement of the sleeve with respect to the barrel 

upon rotation of the sleeve, the rearward end of the sleeve comprising a 

peripheral transversal surface (57) having a spatial profile; 

- at least one optical element (22) mounted within the sleeve and centered 10 

with respect thereto; and 

- a retaining ring (26) affixed to the barrel through a set of ring threads (27) 

engaging the second set of barrel threads (42b), the retaining ring having an 

abutment (44) engaging the peripheral transversal surface of the sleeve, the 

ring threads having a rearward thread face (104), an orientation of the 15 

rearward thread face of the ring threads and the spatial profile of the 

peripheral transversal surface being selected to provide a centering of the 

sleeve with respect to the center axis of the barrel throughout the 

longitudinal displacement of the sleeve with respect to the barrel. 

 20 

Dated this: 03/10/2017 
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ABSTRACT 

OPTICAL ASSEMBLY WITH TRANSLATABLE CENTERED SLEEVE 

 

Optical assemblies are provided including a barrel (24) defining a cavity (32) 

having a center axis, a sleeve (54) inserted in the cavity, one or more optical elements 5 

(22) mounted within the sleeve and a retaining ring (26) inserted into the cavity and 

securing the sleeve. The sleeve engages the barrel inner wall (34) through a thread 

engagement allowing a longitudinal displacement of the sleeve within the cavity. The 

retaining ring is also threadably engaged within the barrel, and the profile of the 

corresponding threads, as well as the spatial profile of a peripheral transversal surface 10 

(57) of the sleeve engaging the retaining ring, are selected to provide a centering of the 

sleeve with respect to the center axis of the cavity throughout the longitudinal 

displacement of the sleeve. 

 

Fig. 2 15 
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