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DECISION GRANTING EX PARTE REEXAMINATION

1. A substantial new question of patentability (SNQ) affecting claims 1-9 of US Patent No.

7,841,729 B2 is raised by the present request for ex parte reexamination.

Listing of Prior Art
2. The following is a listing of the prior art documents addressed in this decision, together

with the shorthand reference for each document (listed alphabetically):

“Bourn et al.” US Patent No. 6,238,060 B1

“Cook” US Publication No. 2006/0007666 Al

“Crete” US Patent No. 3,604,913

“Du Breuil” US Publication No. 2007/0139515 Al

“Holmes et al.” US Publication No. 2004/0211868 A1l

“Kwak” KR Publication No. 20-0316985 Y1 (with translation)
“Lin” DE Publication No. 203 10 780 U1 (with translation)
“Negishi” US Patent No. 4,974,138

“Numao” JP Publication No. 2001-027776 A (with translation)
“O’Neill et al.” EP Publication No. 0 822 409 A2

“Watson” US Publication No. 2005/0151042 A1l

Claim Construction in Examination/Reexamination
3. During examination, the pending claims are normally interpreted according to the
broadest reasonable interpretation standard (hereinafter, the “BRI standard”). That is, claims are
given their broadest reasonable interpretation consistent with the specification, and limitations in

the specification are not read into the claims. See MPEP 2111 et seq.
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4. During reexamination of an unexpired patent, claims are interpreted under the BRI
standard, and limitations in the specification are not read into the claims. See MPEP 2258,

subsection 1.G.

5. An exception to the BRI standard occurs when the applicant acts as their own
lexicographer. For this exception to apply, the applicant must clearly set forth a special definition
of a claim term in the specification that differs from the plain and ordinary meaning it would

otherwise possess. See MPEP 2111.01, subsection IV.

6. Another exception or special case occurs when a claim recites a means-plus-function
limitation that must be interpreted in accordance with 35 USC 112 { 6, or 35 USC 112(f). See
MPEP 2181. According to the guidance provided by Williamson v. Citrix Online, LLC, 792 F.3d
1339 (Fed. Cir. 2015) (en banc), 35 USC 112 q 6 applies when the claim term fails to recite (i)

sufficiently definite structure, and/or (ii) sufficient structure for performing the claimed function.

Examiner’s Claim Construction

7. The following claim limitations are construed by the examiner to aid in reexamination:
Claim reflector having a circular configuration to conform to the toroidal shape of
Limitation: said bulb (claim 1)

Examiner’s A structure capable of reflecting electromagnetic waves such as light (i.e., a

Construction: | reflector), which structure has a circular portion defining at least a part of the
shape of the structure, wherein the circular portion is similar in shape to at
least a portion of a toroidal-shaped bulb.

Examiner’s Claim 1 requires that the reflector has “a circular configuration to conform to
Explanation: | the toroidal shape of said bulb”. The patent specification does not describe the
reflector 40 as having such a circular configuration. Rather, the patent
specification merely states that the reflector 40 “surrounds or encases bulb
25” (col. 2, 11. 55-56). Based on the illustration in Figs. 1-2, the reflector 40
has what appears to be a generally circular outer perimeter and a generally
circular inner perimeter, i.e., it appears the reflector 40 is generally toroidal
like the bulb 25. However, it is impossible to determine the exact structure
and shape of the reflector 40 since (i) the patent specification is silent as to its
shape, and (ii) the drawings do not show a top view, bottom view, side view
or rear view of the reflector 40. Thus, the claimed reflector is broadly
considered to require a circular portion defining at least a part of the shape of
the reflector, wherein the circular portion is similar in shape to at least a
portion of a toroid bulb.
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Claim said bulb is positionable relative to the web camera to provide optimal
Limitation: viewing of the user through the web camera (claim 1)
Examiner’s The bulb is capable of being placed in a specific location relative to the web

Construction: | camera in order to provide optimal viewing of the user through the web
camera, wherein such placement in a specific location can occur (i) during
manufacture of the claimed illuminator such that the bulb is specifically
located relative to the web camera to serve its intended purpose, or (ii) during
installation of the claimed illuminator such that the illuminator and its bulb
are installed in a specific location relative to the web camera to serve their
intended purpose, or (iii) during use of the claimed illuminator such that the
bulb is capable of being moved relative to the web camera to serve its
intended purpose.

Examiner’s The patent specification describes a preferred embodiment in which the
Explanation: | flexible arm 30 permits adjustment of the location of the bulb 25 relative to
the web camera 20 such that the illuminator 10 can be moved from a position
away from the web camera 20 (shown in Fig. 1) to an in-use position
surrounding and in front of the web camera 20 (shown in Fig. 2). See col. 2,
11. 39-41, 48-51 and 64-65. The patent specification explains that, in this
preferred embodiment, the ability to move the illuminator 10 allows the user
to adjust how they want to be seen, with different in-use positions creating
different looks and effects. See col. 3, 11. 10-14. The patent specification
describes another preferred embodiment in which the user is able to position
the illuminator on a flat surface (such as a table surface) relative to the web
camera. See Fig. 6; col. 4, 11. 24-29.

The “positionable relative to” limitation of claim 1 is not specific to any
preferred embodiment. Rather, it broadly encompasses any manner or
capability of positioning the bulb relative to the web camera to provide
optimal viewing of the user through the camera. Thus, a preferred
embodiment (such as the use of a flexible arm that allows the user to adjust
the location of the bulb by moving the illuminator relative to the camera, the
ability to move the illuminator to adjust how the user is seen, and the
positioning of the illuminator on a flat surface relative to the camera) will not
be read into claims that do not require any particulars of such a preferred

embodiment.
Claim said arm is a flexible arm that permits said bulb to be positioned relative to
Limitation: the web camera (claim 4)
Examiner’s The arm is capable of bending without breaking (i.e., flexible) and allows

Construction: | (i.e., permits) the bulb to be placed in a specific location relative to the web
camera , wherein such placement in a specific location can occur (i) during
manufacture of the claimed illuminator such that the bulb is specifically
located relative to the web camera, or (ii) during installation of the claimed
illuminator such that the illuminator and its bulb are installed in a specific
location relative to the web camera, or (iii) during use of the claimed
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illuminator such that the bulb is capable of being moved relative to the web
camera

Examiner’s As explained above with respect to the “positionable relative to” limitation of
Explanation: | claim 1, the “positioned relative to” limitation of claim 4 is not specific to any
preferred embodiment. Rather, it broadly encompasses any manner or
capability of positioning the bulb relative to the web camera. While claim 4
does specify the use of a flexible arm, it does not require the arm to be used to
move the bulb/illuminator relative to the camera. Instead, claim 4 only
broadly requires the flexible arm to allow/permit placement of the bulb in a
specific location relative to the camera.

Standard for Granting Request for Ex Parte Reexamination
8. Under 35 USC 304, the Office must determine whether an SNQ affecting any claim of
the patent has been raised. Pursuant to 37 CFR 1.510(b)(1), the request must set forth in detail
what the requester considers the SNQ(s) to be in view of prior patents and printed publications.
The request must also point out how any questions of patentability raised are substantially
different from those raised in any previous examination or review of the patent before the Office.

See MPEP 2216.

9. It is not sufficient that a request for reexamination merely proposes one or more
rejections of a patent’s claims as a basis for reexamination. It must first be demonstrated that a
patent or printed publication that is relied upon in a proposed rejection presents a new, non-
cumulative technological teaching that was not previously considered and discussed on the
record during the prosecution of the application that resulted in the patent for which
reexamination is requested, and during the prosecution of any other prior proceeding involving

the patent for which reexamination is requested. See MPEP 2216.

10. A prior art patent or printed publication raises an SNQ where there is a substantial
likelihood that a reasonable examiner would consider the prior art patent or printed publication
important in deciding whether or not the claim is patentable. If the prior art patents and/or
publications would be considered important, then the examiner should find an SNQ unless the
same question of patentability has already been decided as to the claim in (i) a final holding of
invalidity by the Federal court system, (ii) a previous examination by the Office, or (iii) a

previous review of the patent by the PTAB. For example, the same question of patentability may
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have already been decided by the Office where the examiner finds the newly provided prior art
patents or printed publications are merely cumulative to similar prior art already fully

considered by the Office in a previous examination or review of the claim. See MPEP 2242.

11. An SNQ is not raised by prior art presented in a reexamination request if the Office has
previously considered, in an earlier examination or review of the patent, the same question of
patentability as to a patent claim favorable to the patent owner based on the same prior art
patents or printed publications. However, in a decision to order reexamination made on or after
November 2, 2002, reliance on patents and/or printed publications already cited/considered in an
earlier examination or review, i.e., “old art”, does not necessarily preclude the existence of an
SNQ that is based exclusively on that old art. For example, an SNQ may be based solely on old
art where the old art is being presented/viewed in a new light, or in a different way, as compared
with its use in the earlier examination or review, in view of a material new argument or

interpretation presented in the request. See MPEP 2242.

12. Thus, in this case, reexamination will only be ordered if the prior art cited by the
requester raises an SNQ which differs from the patentability questions decided during the

original examination.

Substantial New Questions of Patentability Proposed by Requester
13. The request indicates that the third party requester considers the following SNQs to be
raised by the request for ex parte reexamination:
#1. An SNQ as to claims 1-7 based upon Kwak taken together with Bourn et al. and
Watson. (Request, pp. 11-22; claim chart, pp. 1-10).
#2. An SNQ as to claims 8 and 9 based upon Kwak taken together with Bourn et al. and
Watson and further taken together with Cook (Request, pp. 22-23; claim chart, pp.
10-12).

Patentability Questions Addressed during Original Examination

14. Application No. 12/011,090, which later issued as US Patent No. 7,841,729 B2, was filed
on 24 January 2008 with original claims 1-16. Claims 1 and 13 were independent.
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15. In the Office action mailed on 27 November 2009, the previous examiner rejected (1)
claims 1-10 as anticipated by Crete, (ii) claims 11 and 12 as obvious over Crete in view of Cook,

and (iii) claims 13-16 as anticipated by Du Breuil.

16. In the amendment filed on 01 March 2010, applicant responded to the previous
examiner’s rejections by (1) amending independent claim 1 to require the bulb “having a toroidal
shape” and the reflector “having a circular configuration to conform to the toroidal shape of” the
bulb, (ii) canceling dependent claims 3 and 5 (which originally defined the shapes of the bulb
and reflector more broadly), (iii) amending dependent claim 4 to depend from claim 1, (iv)
amending independent claim 13 to require that “one of said plurality of bulbs surrounds the
webcamera”, (v) arguing that the amendment to claim 1 defined over Crete because Crete does
not disclose a bulb having a toroidal shape or a reflector having a circular shape that conforms to
the toroidal shape of the bulb, and (vi) arguing that the amendment to claim 13 defined over Du
Breuil because Du Breuil does not disclose an embodiment in which one of the bulbs surrounds

the web camera.

17. Having determined that the claims as amended were allowable, the previous examiner
issued the Notice of Allowability on 12 May 2010. The examiner’s reasons for allowance read:

Claim 1 of instant application has an illuminator device for illuminating one or more
users in front of a web camera and a communication terminal comprising a bulb having a
toroidal shape for emitting light, a reflector having a circular configuration to conform to
toroidal shape of bulb for projecting emitted light, an arm disposed between bulb and
terminal for connection to terminal and bulb is positionable relative to web camera to
provide optimal viewing of user through web camera.

The combination of limitations claimed is not found, taught or suggested by the prior
art.

Claims 2, 4 and 6 - 12 depend directly or indirectly from claim 1, add further
limitations and are allowable for the same reasons.

Claim 13 of instant application has an illuminator device for illuminating one or more
users in front of a webcamera and a communications terminal having a frame, a screen
comprising a plurality of bulbs, plurality of bulbs are disposed in frame of terminal and
one of plurality of bulbs surrounds webcamera.

The combination of limitations claimed is not found, taught or suggested by the prior
art.

Pathway - Exh. 2032-10, Shenzhen Ronglida v. Pathway IP, IPR 2025-01231



Application/Control Number: 90/019,924 Page 8
Art Unit: 3993

Claim 14 -16 depend directly from claim 13, add further limitations and are allowable
for the same reasons.

18. Upon allowance, claims 4-16 were renumbered in the same order as originally presented.

19. Applicant responded to the Notice of Allowability by filing an amendment under 37 CFR
1.312 on 12 August 2010. Dependent claim 2 was canceled, and minor changes were made to

claims 7 and 10-13.

20. The previous examiner entered the amendment under 37 CFR 1.312. In light of the
cancellation of claim 2, claims 4-16 were once again renumbered in the same order as originally
presented. Thus, the patent issued with independent claims 1 and 10, and dependent claims 2-9

and 11-13.

21. Accordingly, the following claimed subject matter was found to be lacking from the prior

art and, thus, was considered to be patentable during the original examination:

Patent claim 1 the bulb having a toroidal shape, and the reflector having a circular
configuration to conform to the toroidal shape of the bulb
Patent claim 10 | one of said plurality of bulbs surrounds the web camera

New Teachings Forming Bases of SNQs

22. The request for ex parte reexamination cites the teachings of Bourn et al. as the basis of
asserted SNQs.
23. Bourn et al. teaches a ring-shaped illumination source 200 for illuminating an object 160

in front of a video camera 140 used in a machine-vision system 100. See Fig. 1A; col. 6, 1. 27 to
col. 7, I. 8. The ring-shaped illumination source 200 comprises an LED light source 230 having a
row of LEDs 231 arranged in a circle (i.e., in a ring, annular or toroidal shape), and a reflector
220/221 having a circular configuration conforming to the shape of the row of LEDs 231 such
that the reflector 220/221 surrounds/encases the LEDs 231. See Figs. 2A-2B; col. 7, 1. 9 to col. 8,
1. 46. In an alternative embodiment, Bourn et al. discloses a ring-shaped light source 236

comprising a bulb 237 in the form of a circular xenon flashtube, a circular incandescent tube, or
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a circular fluorescent tube (i.e., having a toroidal shape), which is used in place of the row of

LEDs 231 of the first embodiment. See Figs. 2F-2H; col. 10, 11. 10-49.

24. Thus, Bourn et al. teaches an illuminator comprising a toroidal bulb 237, and a reflector
220/221 having a circular portion that is similar in shape to at least a portion of the toroidal bulb.
Accordingly, Bourn et al. teaches subject matter of patent claim 1 that was considered to be

patentable during the earlier-concluded examination.

25.  This decision granting the request cites the teachings of Negishi and O’Neill et al. as the
bases of SNQs.

26. Negishi teaches an illuminator (see Figs. 9-11) for illuminating an object in front of a
camera C used in photography. See Figs. 9-11; col. 7, 1l. 3-15. The illuminator comprises a
stroboscope flash light (i.e., bulb) L having a ring or doughnut shape (i.e., having a toroidal
shape), and either one reflector R (see Fig. 10) or two reflectors R, r (see Fig. 11) having a
circular configuration conforming to the shape of the toroidal bulb L such that at least the
reflector R surrounds/encases the bulb L. See Figs. 10-11; col. 7, 1. 16-46. The principle of

Negishi’s illuminator can be applied to other various lighting devices. See col. 7, 11. 47-48.

27. Thus, Negishi teaches an illuminator comprising a toroidal bulb L, and at least one
reflector R, r having a circular portion that is similar in shape to at least a portion of the toroidal
bulb. Accordingly, Negishi teaches subject matter of patent claim 1 that was considered to be

patentable during the earlier-concluded examination.

28. O’Neill et al. teaches an illuminator for illuminating an object in front of a CCD camera
17 used in an automated measurement (i.e., machine-vision) system. See Figs. 1-4; col. 1, 11. 7-
13; col. 4, 1. 52 to col. 5, 1. 28; col. 5, 11. 37-52. The illuminator comprises a lower light source 25
having a ring-shaped (i.e., toroidal) fluorescent lamp (i.e., bulb) 26, and a reflector 27 having a
circular configuration conforming to the shape of the toroidal bulb 26 such that the reflector 27
surrounds/encases the bulb 26. See Figs. 3-5(a); col. 5, 11. 32-36; col. 6, 11. 3-28. O’ Neill et al.

additionally teaches that (1) the camera 17 is mounted in a vertically adjustable manner, and (ii)
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the height of the lower light source 25 (i.e., the height of the toroidal bulb 26) can be adjusted
(relative to the camera 17) in order to allow flexible use of the system, increase the number of
pixels per view, and improve performance. See col. 1, 11. 57-58; col. 2, 11. 45-48; col. 5, 11. 24-28;
col. 7, 11. 8-17.

29.  Thus, O’Neill et al. teaches an illuminator comprising a toroidal bulb 26, and a reflector
27 having a circular portion that is similar in shape to at least a portion of the toroidal bulb.
Accordingly, O’Neill et al. teaches subject matter of patent claim 1 that was considered to be

patentable during the earlier-concluded examination.

30.  The above-discussed teachings of Bourn et al., Negishi and O’Neill et al. form the bases
of SNQs raised by the present request for ex parte reexamination and this decision granting the

request, which SNQs affect claims 1-9 of US Patent No. 7,841,729 B2.

Additional Teachings Relied Upon
31. The request for ex parte reexamination relies upon the teachings of Kwak, Watson and
Cook to establish that certain claim limitations were known in the art at the time the invention
was made. However, the reexamination request fails to establish that Kwak, Watson and Cook
teach subject matter indicated/considered to be patentable during the earlier-concluded

examination.

32. Kwak teaches an illuminator 40 used with a webcam 50, wherein the illuminator 40
comprises a lamp 41 and a reflector 42. See Figs. 1-3; p. 3, 11. 22-29 and 45-47.! However, the
lamp 41 does not have a toroidal shape, and the reflector 42 does not have a circular

configuration that conforms to a toroidal shape of the lamp 41.

33, Watson teaches an illuminator 22 used with a webcam 12, wherein the illuminator 22
comprises a bulb 44. See Figs. 1-4 and 6; 4 0029, 0033. The bulb 44 appears to be

surrounded/encased by a reflector (see Figs. 1-4 and 6). However, the bulb 44 does not have a

I All citations are to the English translation.
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toroidal shape, and the reflector does not have a circular configuration that conforms to a toroidal

shape of the bulb 44.

34. Cook discloses a light modifier 10 for modifying the light produced by a light source 49,
which is used by photographers and image makers. See Figs. 1-5; qq 0001, 0013-0014. The light
modifier 10 includes a layer of fabric netting 73 that diffuses the light produced by the light

source 49, wherein the fabric netting 73 is made of cotton, nylon, polyester or similar fabric. See

Figs. 4 and 6;  0015.

35. This decision granting the request relies upon the teachings of Holmes et al., Lin and
Numao to establish that certain claim limitations were known in the art at the time the invention
was made. However, this decision does not establish that Holmes et al., Lin and Numao teach

subject matter indicated/considered to be patentable during the earlier-concluded examination.

36. Holmes et al. teaches a webcam mount comprising a flexible arm 20 coupled to a base 10
that functions as a clamp to support the webcam mount on a flat surface (e.g., table) adjacent to a

computer. See Figs. 1 and 3; {q 0001, 0008, 0015-0017.

37. Lin teaches an illuminator comprising a lamp (i.e., bulb) 105 coupled to one end of a
flexible arm 103, with the other end of the flexible arm 103 coupled to a base 101 having a
clamp 102 that clamps to an edge of an LCD of a laptop computer. See Fig. 1; 44 0003-0005.2

38. Numao teaches a photography box 10 for use by photographers. See Figs. 1-4; {4 0001,
0009.3 The photography box 10 includes a diffusion sheet 26 for diffusing the light produced by
a light source 44, wherein the diffusion sheet 26 is made of linen or silk cloth. See Figs. 1-3;
0013, 0017.

39, Accordingly, the teachings of Kwak, Watson, Cook, Holmes et al., Lin and Numao
(taken individually) do not form the basis of an SNQ in this reexamination proceeding.

Nevertheless, these references can be relied upon during reexamination as teaching additional

2 All citations are to the English translation.
3 All citations are to the English translation.
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claim limitations that were not identified during the earlier-concluded examination as lacking

from the prior art.

Substantial New Questions of Patentability Raised by Requester
40. SNOQ 1: Itis agreed that consideration of Kwak taken together with Bourn et al. and
Watson raises an SNQ as to claims 1-7 of US Patent No. 7,841,729 B2,

41. See the detailed discussion of the teachings of each of Kwak, Bourn et al. and Watson

above.

42. As explained above, Bourn et al. teaches an illuminator comprising a toroidal bulb 237,
and a reflector 220/221 having a circular portion that is similar in shape to at least a portion of
the toroidal bulb. Accordingly, Bourn et al. teaches subject matter of patent claim 1 that was

considered to be patentable during the earlier-concluded examination.

43. With respect to claim 1, Kwak teaches a mounting component 30 coupled to an arm 20,
with the mounting component 30 housing the lamp 41 at a predetermined positioned relative to
the webcam 50 so that the user can be clearly viewed/imaged by the webcam 50. See Figs. 2-3;
p. 3,11. 22-29; p. 3,1. 41 to p. 4, 1. 10.

44. With respect to claim 2, the reflector 42 of Kwak is positioned proximate the lamp 41 to
project light towards a face of the user. Similarly, the reflector 220/221 of Bourn et al. is
positioned proximate the bulb 237 (used in place of the LEDs 231 of the first embodiment) to

project light towards the object 160 in front of the video camera 140.

45. With respect to claim 3, Bourn et al. teaches that the ring-shaped reflector 220/221 can be

lined/plated with a reflective coating. See col. 11, 11. 16-31.

46. With respect to claim 4, Kwak teaches flexible arm 20, which permits the lamp 41 to be
moved to a desired position. See Figs. 2-3; p. 3, 11. 22-29 and 39-40. Kwak’s arm 20 also allows

the lamp 41 to be placed in a specific location relative to the webcam 50 during installation and
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use of the webcam. Watson teaches flexible arm 42, which permits the bulb 44 to be positioned

relative to the web camera 12. See Figs. 1-4 and 6;  0033.

47. With respect to claim 5, the arm 20 of Kwak connects to a computer display 1 via
adhesive tape 11. See Figs. 1 and 3; p. 3, 11. 22-24 and 30-33. The arm 42 of Watson connects to
a laptop display monitor 62 by clips (i.e., clamps) 60. See Fig. 3;  0035.

48. With respect to claim 6, the arm 20 of Kwak can be secured at various positions along a
top edge of the computer display 1 via the adhesive tape 11. The clamps 60 of Watson can be
secured at various positions along a top edge of the laptop display monitor 62 and, thus, are

capable of being moved along the top edge to adjust the location of the bulb.

49. With respect to claim 7, the arm 20 of Kwak has a base 10 that can be attached to any
support structure/surface and, thus, can be used to support the illuminator on a flat surface
adjacent to the computer display 1. See Figs. 2-3; p. 3, 11. 30-33; p. 4, 11. 26-29. The arm 42 of
Watson is coupled to a base 68 and/or 70 that supports the illuminator on a flat desktop surface

adjacent to a computer display. See Fig. 4; { 0036.

50. For these reasons, there is a substantial likelihood that a reasonable examiner would
consider the teachings of Kwak, Bourn et al. and Watson important in deciding whether or not
claims 1-7 are patentable. Accordingly, Kwak taken together with Bourn et al. and Watson raises

an SNQ as to claims 1-7, which question has not been decided in a previous examination.

51. SNQ 2: It is agreed that consideration of Kwak taken together with Bourn et al. and
Watson (SNQ 1) and further taken together with Cook raises an SNQ as to claims 8 and 9 of US
Patent No. 7,841,729 B2.

52. See the detailed discussion of the teachings of each of Kwak, Bourn et al., Watson and

Cook above.

53. As explained above, Bourn et al. teaches an illuminator comprising a toroidal bulb 237,

and a reflector 220/221 having a circular portion that is similar in shape to at least a portion of
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the toroidal bulb. Accordingly, Bourn et al. teaches subject matter of patent claim 1 that was

considered to be patentable during the earlier-concluded examination.

54. With respect to claims 8 and 9, Cook teaches the light-diffusing fabric netting 73 made of
cotton, nylon, polyester or similar fabric. See Figs. 4 and 6; J 0015.

55. For these reasons, there is a substantial likelihood that a reasonable examiner would
consider the teachings of Kwak, Bourn et al., Watson and Cook, important in deciding whether
or not claims 8 and 9 are patentable. Accordingly, Kwak taken together with Bourn et al. and
Watson and further taken together with Cook raises an SNQ as to claims 8 and 9, which question

has not been decided in a previous examination.

Substantial New Questions of Patentability Raised by Examiner
56. In addition to the SNQs raised by the requester, the following SNQs are raised by the

examiner in this decision granting the request for ex parte reexamination.

57. SNQ 3: Consideration of Kwak taken together with Negishi and O’Neill et al. raises an
SNQ as to claims 1, 2 and 4 of US Patent No. 7,841,729 B2.

38. See the detailed discussion of the teachings of each of Kwak, Negishi and O’Neill et al.

above.

59. As explained above:

e Negishi teaches an illuminator comprising a toroidal bulb L, and at least one
reflector R, r having a circular portion that is similar in shape to at least a portion
of the toroidal bulb. Accordingly, Negishi teaches subject matter of patent claim 1
that was considered to be patentable during the earlier-concluded examination.

e O’Neill et al. teaches an illuminator comprising a toroidal bulb 26, and a reflector
27 having a circular portion that is similar in shape to at least a portion of the
toroidal bulb. Accordingly, O’Neill et al. teaches subject matter of patent claim 1

that was considered to be patentable during the earlier-concluded examination.
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60. With respect to claim 1, Kwak teaches a mounting component 30 coupled to an arm 20,
with the mounting component 30 housing the lamp 41 at a predetermined positioned relative to
the webcam 50 so that the user can be clearly viewed/imaged by the webcam 50. See Figs. 2-3;
p- 3,11 22-29; p. 3, 1. 41 to p. 4, 1. 10. Negishi teaches that (i) the toroidal bulb L is placed in a
specific location relative to the camera C in order to provide optimal viewing of the person or
object to be photographed by the camera, and (ii) the principle of Negishi’s illuminator can be
applied to other various lighting devices. O’Neill et al. teaches that (i) the toroidal bulb 26 is
placed in a specific location relative to the CCD camera 17 in order to provide optimal viewing
of the object to be imaged by the camera, (i1) the camera 17 is mounted in a vertically adjustable
manner, and (iii) the height of the lower light source 25 (i.e., the height of the toroidal bulb 26)
can be adjusted (relative to the camera 17) in order to allow flexible use of the system, increase

the number of pixels per view, and improve performance.

61. With respect to claim 2, the reflector 42 of Kwak is positioned proximate the lamp 41 to
project light towards a face of the user. Similarly, the reflectors R, r of Negishi are positioned
proximate the toroidal bulb L to project light towards the person or object to be photographed by
the camera C. Likewise, the reflector 27 of O’Neill et al. is positioned proximate the toroidal

bulb 26 to project light towards the object to be imaged by the CCD camera 17.

62. With respect to claim 4, Kwak teaches flexible arm 20, which permits the lamp 41 to be
moved to a desired position. See Figs. 2-3; p. 3, 11. 22-29 and 39-40. Kwak’s arm 20 also allows
the lamp 41 to be placed in a specific location relative to the webcam 50 during installation and

use of the webcam.

63. For these reasons, there is a substantial likelihood that a reasonable examiner would
consider the teachings of Kwak, Negishi and O’Neill et al. important in deciding whether or not
claims 1, 2 and 4 are patentable. Accordingly, Kwak taken together with Negishi and O’Neill et
al. raises an SNQ as to claims 1, 2 and 4, which question has not been decided in a previous

examination.
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64. SNQ 4: Consideration of Kwak taken together with Negishi and O’Neill et al. (SNQ 3)

and further taken together with Bourn et al. raises an SNQ as to claim 3 of US Patent No.
7,841,729 B2.

65. See the detailed discussion of the teachings of each of Kwak, Negishi, O’Neill et al. and

Bourn et al. above.

66. As explained above:

e Negishi teaches an illuminator comprising a toroidal bulb L, and at least one
reflector R, r having a circular portion that is similar in shape to at least a portion
of the toroidal bulb. Accordingly, Negishi teaches subject matter of patent claim 1
that was considered to be patentable during the earlier-concluded examination.

e O’Neill et al. teaches an illuminator comprising a toroidal bulb 26, and a reflector
27 having a circular portion that is similar in shape to at least a portion of the
toroidal bulb. Accordingly, O’Neill et al. teaches subject matter of patent claim 1

that was considered to be patentable during the earlier-concluded examination.

67. With respect to claim 3, Bourn et al. teaches that the ring-shaped reflector 220/221 can be

lined/plated with a reflective coating. See col. 11, 11. 16-31.

68. For these reasons, there is a substantial likelihood that a reasonable examiner would
consider the teachings of Kwak, Negishi, O’Neill et al. and Bourn et al. important in deciding
whether or not claim 3 is patentable. Accordingly, Kwak taken together with Negishi and
O’Neill et al. and further taken together with Bourn et al. raises an SNQ as to claim 3, which

question has not been decided in a previous examination.

69. SNQ 5: Consideration of Kwak taken together with Negishi and O’Neill et al. (SNQ 3)
and further taken together with Lin and Watson raises an SNQ as to claims 5 and 6 of US Patent
No. 7,841,729 B2.
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70. See the detailed discussion of the teachings of each of Kwak, Negishi, O’Neill et al., Lin

and Watson above.

71. As explained above:

e Negishi teaches an illuminator comprising a toroidal bulb L, and at least one
reflector R, r having a circular portion that is similar in shape to at least a portion
of the toroidal bulb. Accordingly, Negishi teaches subject matter of patent claim 1
that was considered to be patentable during the earlier-concluded examination.

e O’Neill et al. teaches an illuminator comprising a toroidal bulb 26, and a reflector
27 having a circular portion that is similar in shape to at least a portion of the
toroidal bulb. Accordingly, O’Neill et al. teaches subject matter of patent claim 1

that was considered to be patentable during the earlier-concluded examination.

72. With respect to claim 5, the arm 20 of Kwak connects to a computer display 1 via
adhesive tape 11. See Figs. 1 and 3; p. 3, 11. 22-24 and 30-33. The arm 103 of Lin connects to an
edge of an LCD of a laptop computer by clamp 102. See Fig. 1; 4 0003-0005. The arm 42 of
Watson connects to a laptop display monitor 62 by clips (i.e., clamps) 60. See Fig. 3; { 0035.

73. With respect to claim 6, the arm 20 of Kwak can be secured at various positions along a
top edge of the computer display 1 via the adhesive tape 11. The clamp 102 of Lin can be
secured at various positions along an edge of the laptop display and, thus, is capable of being
moved along the edge to adjust the location of the bulb. The clamps 60 of Watson can be secured
at various positions along a top edge of the laptop display monitor 62 and, thus, are capable of

being moved along the top edge to adjust the location of the bulb.

74. For these reasons, there is a substantial likelihood that a reasonable examiner would
consider the teachings of Kwak, Negishi, O’Neill et al., Lin and Watson important in deciding
whether or not claims 5 and 6 are patentable. Accordingly, Kwak taken together with Negishi
and O’Neill et al. and further taken together with Lin and Watson raises an SNQ as to claims 5

and 6, which question has not been decided in a previous examination.
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75.  SNOQ 6: Consideration of Kwak taken together with Negishi and O’Neill et al. (SNQ 3)

and further taken together with Holmes et al. and Watson raises an SNQ as to claim 7 of US
Patent No. 7,841,729 B2.

76. See the detailed discussion of the teachings of each of Kwak, Negishi, O’Neill et al.,

Holmes et al. and Watson above.

77. As explained above:

e Negishi teaches an illuminator comprising a toroidal bulb L, and at least one
reflector R, r having a circular portion that is similar in shape to at least a portion
of the toroidal bulb. Accordingly, Negishi teaches subject matter of patent claim 1
that was considered to be patentable during the earlier-concluded examination.

e O’Neill et al. teaches an illuminator comprising a toroidal bulb 26, and a reflector
27 having a circular portion that is similar in shape to at least a portion of the
toroidal bulb. Accordingly, O’Neill et al. teaches subject matter of patent claim 1

that was considered to be patentable during the earlier-concluded examination.

78. With respect to claim 7, the arm 20 of Kwak has a base 10 that can be attached to any
position and, thus, can be used to support the illuminator on a flat surface adjacent to the
computer display 1. See Figs. 2-3; p. 3, 11. 30-33; p. 4, 11. 26-29. The arm 20 of Holmes et al. is
coupled to a base 10 that functions as a clamp to support the webcam mount on a flat surface
(e.g., table) adjacent to a computer. See Figs. 1 and 3; {{ 0001, 0008, 0015-0017. The arm 42 of
Watson is coupled to a base 68 and/or 70 that supports the illuminator on a flat desktop surface

adjacent to a computer display. See Fig. 4; { 0036.

79. For these reasons, there is a substantial likelihood that a reasonable examiner would
consider the teachings of Kwak, Negishi, O’Neill et al., Holmes et al. and Watson important in
deciding whether or not claim 7 is patentable. Accordingly, Kwak taken together with Negishi
and O’Neill et al. and further taken together with Holmes et al. and Watson raises an SNQ as to

claim 7, which question has not been decided in a previous examination.
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80.  SNQ 7: Consideration of Kwak taken together with Negishi and O’Neill et al. (SNQ 3)
and further taken together with Cook raises an SNQ as to claim 8 of US Patent No. 7,841,729
B2.

81. See the detailed discussion of the teachings of each of Kwak, Negishi, O’Neill et al. and

Cook above.

82. As explained above:

e Negishi teaches an illuminator comprising a toroidal bulb L, and at least one
reflector R, r having a circular portion that is similar in shape to at least a portion
of the toroidal bulb. Accordingly, Negishi teaches subject matter of patent claim 1
that was considered to be patentable during the earlier-concluded examination.

e O’Neill et al. teaches an illuminator comprising a toroidal bulb 26, and a reflector
27 having a circular portion that is similar in shape to at least a portion of the
toroidal bulb. Accordingly, O’Neill et al. teaches subject matter of patent claim 1

that was considered to be patentable during the earlier-concluded examination.

83. With respect to claim 8, Cook teaches the light-diffusing fabric netting 73 made of

cotton, nylon, polyester or similar fabric. See Figs. 4 and 6; J 0015.

84. For these reasons, there is a substantial likelihood that a reasonable examiner would
consider the teachings of Kwak, Negishi, O’Neill et al. and Cook important in deciding whether
or not claim 8 is patentable. Accordingly, Kwak taken together with Negishi and O’Neill et al.
and further taken together with Cook raises an SNQ as to claim 8, which question has not been

decided in a previous examination.

85. SNQ 8: Consideration of Kwak taken together with Negishi, O’Neill et al. and Cook
(SNQ 7) and further taken together with Numao raises an SNQ as to claim 9 of US Patent No.
7,841,729 B2.

86. See the detailed discussion of the teachings of each of Kwak, Negishi, O’Neill et al ,

Cook and Numao above.
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87. As explained above:

e Negishi teaches an illuminator comprising a toroidal bulb L, and at least one
reflector R, r having a circular portion that is similar in shape to at least a portion
of the toroidal bulb. Accordingly, Negishi teaches subject matter of patent claim 1
that was considered to be patentable during the earlier-concluded examination.

e O’Neill et al. teaches an illuminator comprising a toroidal bulb 26, and a reflector
27 having a circular portion that is similar in shape to at least a portion of the
toroidal bulb. Accordingly, O’Neill et al. teaches subject matter of patent claim 1

that was considered to be patentable during the earlier-concluded examination.

88. With respect to claim 9, Cook teaches the light-diffusing fabric netting 73 made of
cotton, nylon, polyester or similar fabric. See Figs. 4 and 6;  0015. Numao teaches the diffusion

sheet 26 made of linen or silk cloth. See Figs. 1-3; {4 0013, 0017.

89. For these reasons, there is a substantial likelihood that a reasonable examiner would
consider the teachings of Kwak, Negishi, O’Neill et al., Cook and Numao important in deciding
whether or not claim 9 is patentable. Accordingly, Kwak taken together with Negishi, O’Neill et
al. and Cook and further taken together with Numao raises an SNQ as to claim 9, which question

has not been decided in a previous examination.

Conclusion
90. For the reasons given above, the present request for ex parte reexamination raises a
substantial new question of patentability (SNQ) affecting claims 1-9 of US Patent No. 7,841,729

B2. Accordingly, claims 1-9 will be reexamined.

Not All Claims Reexamined
91. Since requester did not request reexamination of claims 10-13 and did not assert the
existence of a substantial new question of patentability (SNQ) for such claims (see 35 U.S.C. §
302; see also 37 CFR 1.510b and 1.515), such claims will not be reexamined. This matter was

squarely addressed in Sony Computer Entertainment America Inc., et al. v. Jon W. Dudas, Civil
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Action No. 1:05CV1447 (E.D.Va. May 22, 2006), Slip Copy, 2006 WL 1472462. The District

Court upheld the Office's discretion to not reexamine claims in a reexamination proceeding other

than those claims for which reexamination had specifically been requested. The Court stated:
“To be sure, a party may seek, and the PTO may grant...review of each and every claim
of a patent. Moreover, while the PTO in its discretion may review claims for
which...review was not requested, nothing in the statute compels it to do so. To ensure
that the PTO considers a claim for...review, [the statute] requires that the party seeking
reexamination demonstrate why the PTO should reexamine each and every claim for
which it seeks review. Here, it is undisputed that Seny did not seek review of every claim
under the 213 and '333 patents. Accordingly, Sony cannot now claim that the PTO
wrongly failed to reexamine claims for which Soeny never requested review, and its

argument that AIPA compels a contrary result is unpersuasive.”

35 USC 325(d)
92. A review of the post grant history for the instant patent indicates that there have been no
other Office post grant challenges made to the patent (Reexamination Proceedings or Inter Partes
Review, Post Grant Review, Covered Business Method trials). Accordingly, a discretionary

denial of reexamination pursuant to 35 USC 325(d) is not applicable.

Remarks
93. Extensions of time under 37 CFR 1.136(a) will not be permitted in these proceedings
because the provisions of 37 CFR 1.136 apply only to “an applicant” and not to parties in a
reexamination proceeding. Additionally, 35 U.S.C. 305 requires that ex parte reexamination
proceedings “will be conducted with special dispatch” (37 CFR 1.550(a)). Extensions of time in

ex parte reexamination proceedings are provided for in 37 CFR 1.550(c).

94. All correspondence relating to this ex parte reexamination proceeding should be directed:

By Patent Center*: Registered users may submit via the Patent Center at:
https://patentcenter.uspto.gov/

4 Visit https://www.uspto.gov/patents/apply/patent-center for more information about Patent Center and
https://www.uspto.gov/patents/docx for information about filing in DOCX format. For additional
questions, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free).
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By Mail to:  Mail Stop Ex Parte Reexam
Attn: Central Reexamination Unit
Commissioner for Patents
United States Patent & Trademark Office
P.O. Box 1450
Alexandria, VA 22313-1450

By FAXto:  (571) 273-9900
Attn: Central Reexamination Unit

By hand: Customer Service Window
Knox Building
501 Dulany Street
Alexandria, VA 22314

95. Any proposed amendment filed in this reexamination proceeding must be made in
accordance with 37 CFR 1.530(d)-(j) and comply with the formal requirements of 37 CFR
1.52(a) and (b). See MPEP 2250.

96. Any document filed by either the patent owner or third party requester must be served on
the other party in the reexamination proceeding in the manner provided by 37 CFR 1.248. See 37
CFR 1.550(f) and MPEP 2266.03.

97. The patent owner is reminded of the continuing responsibility under 37 CFR 1.565(a) to
apprise the Office of any litigation activity, or other prior or concurrent proceeding, involving the
patent throughout the course of this reexamination proceeding. The third party requester is also
reminded of the ability to similarly apprise the Office of any such activity or proceeding

throughout the course of this reexamination proceeding. See MPEP 2207, 2282 and 2286.

98. Any inquiry concerning this communication or earlier communications from the
Reexamination Examiner should be directed to Peter English whose telephone number is
(571)272-6671. The examiner can normally be reached on Monday-Thursday (8:00 am - 6:00
pm EST). If attempts to reach the examiner by telephone are unsuccessful, the examiner’s

supervisor, Eileen Lillis, can be reached at 571-272-6928.
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99. For general information regarding reexamination proceedings please call the Central
Reexamination Unit at 571-272-7705. For guidance on reexamination practice and procedure
please call the Office of Patent Legal Administration at 571-272-7703.

/PETER C ENGLISH/
Reexamination Specialist, Art Unit 3993

Conferees:
/GLENN K DAWSON/
Reexamination Specialist, Art Unit 3993

/EILEEN D LILLIS/
SPRS, Art Unit 3993
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AT, CA, CH, CN, DD,
DE, EA EP, ES, FR,
GB, JP, KR, OA, RU,
SU, WO); FPRS; EPO;
JPO; DERWENT)

(US-PGPUB; USPAT,;
USOCR; FIT (AU, AP,
AT, CA, CH, CN, DD,
DE, EA EP, ES, FR,
GB, JP, KR, OA, RU,
SU, WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT,;
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, 8l, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

ADJ

ADJ

ADJ

ON

ON

ON

ON

ON

ON

2025/05/08
01:56 PM

2025/05/12
10:56 AM

2025/05/12
10:56 AM
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L12

L13

L14

L15

40

64

39

23

EP-1524836-B1 OR
CN-108989622-B OR
JP-2004186774-A).did.

(Artificial Intelligence)
More like doc:
US-20050151042-A1

Text:

(US-3575098-A OR US-
3863882-A OR US-
4210784-A OR US-
4341452-A OR US-
4398815-A OR US-
4475226-A OR US-
5184160-A OR US-
5921523-A OR US-
5833186-A OR US-
5677669-A OR US-
6487298-B1 OR US-
6316706-B1 OR CA-
2454751-A1 OR US-
20050151042-A1 OR
US-5929903-A OR EP-
1241517-B1 OR US-
9413930-B2 OR CN-
110365874-B OR US-
11089232-B2 OR JP-
6755995-B2).did.

("2005/0151042").urpn.
AND (PGPB | USPT |
USOC).dbnm.

(Artificial Intelligence)
More like doc:
US-7631979-B1

Text:

(US-6260984-B1 OR
US-6273581-B1 OR
US-20040218089-A1
OR CA-2454751-A1 OR
US-7631979-B1 OR
US-20090310329-A1
OR US-D1058882-S
OR US-20130194775-
A1 OR CA-2385646-C
OR US-9818314-B2 OR
US-D1023378-S OR
US-6634763-B1 OR
EP-0491717-B1 OR
US-20030012012-A1
OR US-5722754-A OR
WO-2014105101-A2
OR CA-3182907-A1 OR
WO-2021226697-A1
OR US-11543119-B2
OR US-6767107-
B1).did.

("4258387" | "5010412"

(US-PGPUB; USPAT,;
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,

EE, EP, ES, FI, FR, GB,

HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, 8l, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT,;
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,

EE, EP, ES, FI, FR, GB,

HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, 8l, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT,;

ADJ

ADJ

ADJ

ADJ

ON

ON

ON

ON

ON

ON

ON

ON

2025/05/12
11:03 AM

2025/05/12
11:10 AM

2025/05/12
11:13 AM

2025/05/12
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L16 46

L17 36

| "5379201" | "5475441"
| "5684530" | "6273581"
| "6344874" | "D455855"
| "6435692" | "6646672"
| "6877878" | "6979093"
| "7225414" |
"20030227770" |
"20040140459" |
"20040218089" |
"20050151042" |
"20050207170" |
"20060095297" |
"20060181862" |
"20070081094" |
"20070103918" |
"20070138360").pn.
AND (PGPB | USPT |
USOC).dbnm.

("4258387" | "5010412"
| "5379201" | "5475441"
| "5684530" | "6273581"
| "6344874" | "D455855"
| "6435692" | "6646672"
| "6877878" | "6979093"
| "7225414" |
"20030227770" |
"20040140459" |
"20040218089" |
"20050151042" |
"20050207170" |
"20060095297" |
"20060181862" |
"20070081094" |
"20070103918" |
"20070138360").pn. OR
("7631979").urpn. AND
(PGPB | USPT |
USOC).dbnm.

(Artificial Intelligence)
More like doc:
Us-9071740-B1

Text:

(US-6441854-B2 OR
US-6271752-B1 OR
US-D433432-S OR US-
D426249-S OR US-
20020056794-A1 OR
US-7253840-B2 OR
US-20030210340-A1
OR US-20040211868-
A1 OR KR-100965876-
B1 OR CA-2454751-A1
OR JP-2005236513-A
OR TW-1236285-B OR
US-7126816-B2 OR
TW-M256458-U OR
US-20050247845-A1

USOCR)

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT,;
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, 8l, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

ADJ

ADJ

ON

ON

ON

ON

11:13 AM

2025/05/12
11:13 AM

2025/05/12
11:15 AM
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L18

L19

L20

L21

72

38

18

37

OR US-20060109375-
A1 OR US-
20060109613-A1 OR
US-20060282866-A1
OR US-20070001087-
A1 OR US-8401869-
B2).did.

("20020186317" |
"20040211868" |
"20050151042" |
"20050230583" |
"20060109375" |
"20060109613" |
"20060282866" |
"20070001087" |
"20070222888" |
"20080186150" |
"20080291260").pn. OR
("9071740").urpn. AND
(PGPB | USPT |
USOC).dbnm.

(Artificial Intelligence)
More like doc:
US-20030227770-A1

Text:

(US-1027634-A OR US-
1692394-A OR US-
3322944-A OR US-
4432042-A OR FR-
2572163-A1 OR US-
4598340-A OR US-
5379201-A OR US-
5695271-A OR US-
6186636-B1 OR US-
6575593-B2 OR US-
6680844-B2 OR US-
20020014960-A1 OR
US-20030227770-A1
OR US-20040264170-
A1 OR US-
20120008312-A1 OR
US-20010028562-A1
OR US-7004596-B2 OR
US-20020057566-A1
OR US-7938563-B2 OR
AU-3890101-A).did.

("2003/0227770").urpn.
AND (PGPB | USPT |
USOC).dbnm.

(Artificial Intelligence)
More like doc:
US-20050207170-A1

Text:

(US-6575593-B2 OR
US-6666563-B2 OR
US-20040047152-A1

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT,;
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,

EE, EP, ES, FI, FR, GB,

HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, 8l, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT,;
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,

EE, EP, ES, FI, FR, GB,

HR, HU, ID, IE, IL, IS,

ADJ

ADJ

ADJ

ADJ

ON

ON

ON

ON

ON

ON

ON

ON

2025/05/12
11:15 AM

2025/05/12
11:34 AM

2025/05/12
11:34 AM

2025/05/12
11:35 AM
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L22

L23

L24

L25

38

37

OR US-20050007778-
A1 OR US-
20050207170-A1 OR
US-10551043-B1 OR
JP-20120515423-A5
OR US-20080030977-
A1 OR US-
20200170370-A1 OR
US-9739468-B2 OR
KR-20090000227-U OR
US-5408764-A OR US-
4321657-A OR CA-
2631244-A1 OR JP-
2512528-Y2 OR WO-
2023273830-A1 OR
CA-2124107-C OR TW-
M320644-U OR US-
7527392-B2 OR US-
7429118-B1).did.

("2005/0207170").urpn.
AND (PGPB | USPT |
USOC).dbnm.

(Artificial Intelligence)
More like doc:
US-20060181862-A1

Text:

(US-4043662-A OR
GB-2123539-B OR US-
4816854-A OR US-
4777566-A OR US-
5010412-A OR JP-
H03223972-A OR US-
5226708-A OR US-
5440385-A OR US-
5311409-A OR US-
5580163-A OR US-
5713661-A OR US-
5739639-A OR JP-
H10206942-A OR US-
6022124-A OR US-
6528954-B1 OR FI-
106770-B OR US-
6454437-B1 OR US-
6246184-B1 OR US-
6556067-B2 OR US-
7202613-B2).did.

("2006/0181862").urpn.
AND (PGPB | USPT |
USOC).dbnm.

(Artificial Intelligence)
More like doc:
US-5010412-A

Text:

(US-3737722-A OR US-
3800204-A OR US-
4164008-A OR US-

IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, 8l, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT,;
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,

EE, EP, ES, FI, FR, GB,

HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, 8l, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT,;
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,

EE, EP, ES, FI, FR, GB,

HR, HU, ID, IE, IL, IS,

ADJ

ADJ

ADJ

ADJ

ON

ON

ON

ON

ON

ON

ON

ON

2025/05/12
11:35 AM

2025/05/12
11:37 AM

2025/05/12
11:37 AM

2025/05/12
11:39 AM
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4161018-AORUS-  [IT,JP, KR, LT, LU, LV,
4211955-AORJP-  |MA, OA, RU, SU, WO,
$556687-AOR US-  |MC, MD, MY, NL, NO,
4264845-AORUS-  |NZ, PH, PL, PT, RO,
4459645-AORUS-  |RS, SE, SG, S, 8K,
4677533-AORUS-  |TH, TN, TR, TW, UA,
4882498-AORUS-  |VN); FPRS; EPO;
5010412-AOR US-  |JPO; DERWENT;
20070247528-A10R  |IBM_TDB)
US-7898593-B2 OR
US-4647795-A OR KR-

970071111-A OR JP-
2006319996-A OR US-
3327219-A OR FR-
2474688-A1 OR US-
5223932-A OR JP-
H05266687-A).did.

L26 128 ("3737722" | "3800204" |(US-PGPUB; USPAT; |ADJ ON ON 2025/05/12
|"4161018" | "4164008" [USOCR) 11:40 AM
| "4211955" | "4264845"
| "4298869" | "4459645"
| "4677533" |
"4882498").pn. OR
("5010412").urpn. AND
(PGPB | USPT |
USOC).dbnm.

L27 41 (Artificial Intelligence) ~ |(US-PGPUB; USPAT; |ADJ ON ON 2025/05/12
More like doc: USOCR; FIT (AU, AP, 11:41 AM
US-5379201-A AT, BE, BG, BR, BY,

Text: CA, CH, CN, CS, CU,
(US-2329556-A OR US-|CZ, DD, DE, DK, EA,
2561744-AORUS-  |EE, EP,ES, FI, FR, GB,
2597662-AOR US-  |HR, HU, ID, IE, IL, IS,
4432042-AORUS-  |IT,JP, KR, LT, LU, LV,
4626965-AOR US-  |MA, OA, RU, SU, WO,
4893222-AOR US-  |MC, MD, MY, NL, NO,
4949230-AOR US-  |NZ, PH, PL, PT, RO,
5130907-AOR US-  |RS, SE, SG, 8|, K,
5165779-AORUS-  |TH, TN, TR, TW, UA,
5117339-AORWO-  |VN); FPRS; EPO;
9201193-A1 OR US-  |JPO; DERWENT;
5077643-AOR US-  |IBM_TDB)

5122941-A OR US-

5035392-A OR US-

5183325-A OR US-

5055977-A OR US-

5192046-A OR US-

5379201-A OR WO-

2013026490-A1 OR

US-20080123262-

A1).did.

L28 110 ("2329556" | "2561744" |(US-PGPUB; USPAT; |ADJ ON ON 2025/05/12
| "2697662" | "4432042" [USOCR) 11:41 AM
| "4626965" | "4893222"
| "4949230" | "5035392"
| "5055977" | "5077643"
| "5091832" | "5117339"
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| "5122941" | "5130907"
| "5165779" | "5183325"
| "5192046").pn. OR
("5379201").urpn. AND
(PGPB | USPT |
USOC).dbnm.

L29 38 (Artificial Intelligence) | (US-PGPUB; USPAT: |ADJ ON ON 2025/05/12
More like doc: USOCR; FIT (AU, AP, 11:42 AM
US-6273581-B1 AT, BE, BG, BR, BY,

Text: CA, CH, CN, CS, CU,
(US-4091246-A OR US-|CZ, DD, DE, DK, EA,
4959810-A OR DE- EE, EP, ES, FI, FR, GB,
59006945-D1 OR US- [HR, HU, ID, IE, IL, IS,
4949230-A OR JP- IT, JP, KR, LT, LU, LV,
2598568-B2 OR US-  |MA, OA, RU, SU, WO,
5055977-A OR US- MC, MD, MY, NL, NO,
5539801-A OR CA- NZ, PH, PL, PT, RO,
2174831-CORCN-  |RS, SE, SG, SI, SK,
2247830-Y OR US- TH, TN, TR, TW, UA,
5868487-A OR US- VN); FPRS; EPO:
6074228-A OR US- JPO; DERWENT;
6273581-B1 OR US-  |IBM_TDB)
6354713-B1 OR US-

6361182-B1 OR WO-

0196782-A1 OR US-

20010050849-A1 OR

US-6533431-B2 OR

US-6767107-B1 OR

US-20030012012-A1

OR RU-2004103273-

A).did.

L30 33 ("4949230" | "5055977" |(US-PGPUB; USPAT: |ADJ ON ON 2025/05/12
| "5091832" | "5117339" |USOCR) 11:42 AM
| "5119239" | "5130907"
| "5165779" | "5325280"
| "5868487" |
"6186636").pn. OR
("6273581").urpn. AND
(PGPB | USPT |
USOC).dbnm.

L31 39 (Artificial Intelligence) | (US-PGPUB; USPAT: |ADJ ON ON 2025/05/12
More like doc: USOCR; FIT (AU, AP, 11:43 AM
US-6435692-B1 AT, BE, BG, BR, BY,

Text: CA, CH, CN, CS, CU,
(JP-2525699-Y2 OR  [CZ, DD, DE, DK, EA,
US-5122941-A OR US- |EE, EP, ES, FI, FR, GB,
5183325-A OR US- HR, HU, ID, IE, IL, IS,
5136477-A OR US- IT, JP, KR, LT, LU, LV,
5122937-A OR DE- MA, OA, RU, SU, WO,
4202776-A1 OR US-  |MC, MD, MY, NL, NO,
5247314-A OR US- NZ, PH, PL, PT, RO,
5379201-A OR US- RS, SE, SG, S, SK,
5615945-A OR FR- TH, TN, TR, TW, UA,
2754588-A3 OR US-  |VN); FPRS; EPO;
6435692-B1 OR US-  |JPO; DERWENT;
6481866-B2 OR US-  |IBM_TDB)
6505949-B2 OR US-
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L32

L33

L34

L35

22

44

93

6318873-B1 OR US-
6851819-B2 OR US-
6561669-B2 OR US-
20010026445-A1 OR
US-6422715-B2 OR
US-6186636-B1 OR
US-20020067609-
A1).did.

("4312507" | "5091832"
| "5122937" | "5122941"
| "5136477" | "5172974"
| "5183325" | "5203622"
| "5379201" | "5486986"
| "5590950" | "5615945"
| "5707137" | "5803572"
| "5868487" | "5899553"
| "6273581").pn. OR
("6435692").urpn. AND
(PGPB | USPT |
USOC).dbnm.

(Artificial Intelligence)
More like doc:
US-6979093-B2

Text:

(US-5592066-A OR JP-
3762853-B2 OR JP-
2004153571-A OR US-
20050128747-A1 OR
US-6979093-B2 OR
KR-20150025382-A OR
US-7379117-B2 OR
KR-20100004340-U OR
US-7385641-B2 OR
KR-101502227-B1 OR
JP-H11284560-A OR
KR-20040026297-A OR
JP-2005093277-A OR
US-D350726-S OR KR-
20090109023-A OR IT-
201900006610-A1 OR
JP-2005189406-A OR
US-5977747-A OR CN-
1629715-A OR FR-
2822325-A3).did.

("5592066" |
"20040085745").pn. OR
("6979093").urpn. AND
(PGPB | USPT |
USOC).dbnm.

("2205860" | "4052607"
| "4446506" | "4490776"
| "4504888" | "4616293"
| "4807089" | "5023756"
| "5023757" |
"5154503").pn. OR
("5311409").urpn. AND

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT,;
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,

EE, EP, ES, FI, FR, GB,

HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, 8l, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT:
USOCR)

ADJ

ADJ

ADJ

ADJ

ON

ON

ON

ON

ON

ON

ON

ON

2025/05/12
11:43 AM

2025/05/12
11:44 AM

2025/05/12
11:44 AM

2025/05/12
03:59 PM
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L36

L37

L38

L39

L40

L41

L42

L43

L44

L45

L46

L47

L48

38

73

35

565

313932

30180

13

3638

1464076

122365

67

49

(PGPB | USPT |
USOC).dbnm.

35 AND (silk OR
muslin)

(fabric near7 diffus$3)
SAME (silk OR muslin)

(fabric WITH diffus$3)
SAME (silk OR muslin)

38 NOT 37

diffus$3 near7 (silk OR
muslin)

diffus$3 WITH (light OR
illumination OR
luminaire OR bulb)

diffus$3 SAME camera
40 AND 41 AND 42

diffus$3 near7 (silk OR
muslin)

diffus$3 WITH (light OR
illumination OR
luminaire OR bulb)

diffus$3 SAME camera

44 AND 45 AND 46

((US-7841729-B2 OR
US-3604913-A OR US-
6238060-B1 OR US-
5828449-A OR US-
5457492-A OR US-
5179474-A OR US-
4974138-A OR US-
5825495-A OR US-
7631979-B1 OR US-
9071740-B1 OR US-

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT:
USOCR)

(FIT (AU, AP, AT, CA,
CH, CN, DD, DE, EA,
EP, ES, FR, GB, JP,
KR, OA, RU, SU, WO);
FPRS; EPO; JPO;
DERWENT)

(FIT (AU, AP, AT, CA,
CH, CN, DD, DE, EA,
EP, ES, FR, GB, JP,
KR, OA, RU, SU, WO);
FPRS; EPO; JPO;
DERWENT)

(FIT (AU, AP, AT, CA,
CH, CN, DD, DE, EA,
EP, ES, FR, GB, JP,
KR, OA, RU, SU, WO);
FPRS; EPO; JPO;
DERWENT)

(FIT (AU, AP, AT, CA,
CH, CN, DD, DE, EA,
EP, ES, FR, GB, JP,
KR, OA, RU, SU, WO);
FPRS; EPO; JPO;
DERWENT)

(US-PGPUB; USPAT,;
USOCR; FIT (AU, AP,
AT, CA, CH, CN, DD,
DE, EA EP, ES, FR,
GB, JP, KR, OA, RU,

SU, WO); FPRS; EPO;

JPO; DERWENT;
IBM_TDB)

ADJ

ADJ

ADJ

ADJ

ADJ

ADJ

ADJ

ADJ

ADJ

ADJ

ADJ

ADJ

ADJ

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

2025/05/12
03:59 PM

2025/05/12
04:01 PM

2025/05/12
04:01 PM

2025/05/12
04:11 PM

2025/05/12
04:16 PM

2025/05/12
04:17 PM

2025/05/12
04:17 PM

2025/05/12
04:17 PM

2025/05/12
04:20 PM

2025/05/12
04:20 PM

2025/05/12
04:20 PM

2025/05/12
04:21 PM

2025/05/12
04:42 PM
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L49 7

5010412-A OR US-
5379201-A OR US-
6273581-B1 OR US-
6435692-B1 OR US-
6979093-B2 OR US-
5722754-A OR US-
6575593-B2 OR US-
6974223-B2 OR US-
5311409-A OR US-
4677533-A OR US-
6040895-A OR US-
7136582-B2 OR US-
6711006-B2 OR US-
6799861-B2).did. AND
USPT.dbnm.) OR ((US-
20070139515-A1 OR
US-20070121343-A1
OR US-20060007666-
A1 OR US-
20050151042-A1 OR
US-20040211868-A1
OR US-20050230583-
A1 OR US-
20060282866-A1 OR
US-20070001087-A1
OR US-20030227770-
A1 OR US-
20040218089-A1 OR
US-20050207170-A1
OR US-20060181862-
A1 OR US-
20070103918-A1 OR
US-20020014960-A1
OR US-20080079906-
A1).did. AND
PGPB.dbnm.) OR ((KR-
200316985-Y1 OR JP-
H03223972-A OR JP-
H0465200-A OR JP-
H05280946-A OR JP-
2001027776-A).did.
AND FTDB.dbnm.) OR
((US-20010043468-A1
OR US-20010048409-
A1 OR EP-1072884-
A2).did. AND
DWPI.dbnm.) OR ((US-
1633315-A OR US-
1510049-A).did. AND
UsocC.dbnm.)

48 AND (silk OR
muslin)

(US-PGPUB; USPAT,;
USOCR; FIT (AU, AP,
AT, CA, CH, CN, DD,
DE, EA EP, ES, FR,
GB, JP, KR, OA, RU,

SU, WO); FPRS; EPO;

JPO; DERWENT)

ADJ

ON

ON

2025/05/12
04:43 PM
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L50

L51

L52

L53

L54

L55

L56

L57

711985

70408

56826

1325025

3817902

25995

16242

1820

(ring OR annular OR
torus OR toroid$4)
near5 (light OR
illumination OR
luminaire OR bulb)

50 SAME camera

50 SAME sensor

camera WITH (adjust$4
OR reposition$4 OR
(re-position$4))

sensor WITH (adjust$4
OR reposition$4 OR
(re-position$4))

51 AND 53

52 AND 54

50 SAME ((computer
OR laptop OR tablet)
near5 (display OR
screen OR
touchscreen))

(US-PGPUB; USPAT,;
USOCR; FIT (AU, AP,
AT, CA, CH, CN, DD,
DE, EA EP, ES, FR,
GB, JP, KR, OA, RU,

SU, WO); FPRS; EPO;

JPO; DERWENT)

(US-PGPUB; USPAT,;
USOCR; FIT (AU, AP,
AT, CA, CH, CN, DD,
DE, EA EP, ES, FR,
GB, JP, KR, OA, RU,

SU, WO); FPRS; EPO;

JPO; DERWENT)

(US-PGPUB; USPAT,;
USOCR; FIT (AU, AP,
AT, CA, CH, CN, DD,
DE, EA EP, ES, FR,
GB, JP, KR, OA, RU,

SU, WO); FPRS; EPO;

JPO; DERWENT)

(US-PGPUB; USPAT,;
USOCR; FIT (AU, AP,
AT, CA, CH, CN, DD,
DE, EA EP, ES, FR,
GB, JP, KR, OA, RU,

SU, WO); FPRS; EPO;

JPO; DERWENT)

(US-PGPUB; USPAT,;
USOCR; FIT (AU, AP,
AT, CA, CH, CN, DD,
DE, EA EP, ES, FR,
GB, JP, KR, OA, RU,

SU, WO); FPRS; EPO;

JPO; DERWENT)

(US-PGPUB; USPAT,;
USOCR; FIT (AU, AP,
AT, CA, CH, CN, DD,
DE, EA EP, ES, FR,
GB, JP, KR, OA, RU,

SU, WO); FPRS; EPO;

JPO; DERWENT)

(US-PGPUB; USPAT,;
USOCR; FIT (AU, AP,
AT, CA, CH, CN, DD,
DE, EA EP, ES, FR,
GB, JP, KR, OA, RU,

SU, WO); FPRS; EPO;

JPO; DERWENT)

(US-PGPUB; USPAT,;
USOCR; FIT (AU, AP,
AT, CA, CH, CN, DD,
DE, EA EP, ES, FR,
GB, JP, KR, OA, RU,

SU, WO); FPRS; EPO;

ADJ

ADJ

ADJ

ADJ

ADJ

ADJ

ADJ

ADJ

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

2025/05/13
07:38 AM

2025/05/13
07:38 AM

2025/05/13
07:38 AM

2025/05/13
07:39 AM

2025/05/13
07:39 AM

2025/05/13
07:40 AM

2025/05/13
07:41 AM

2025/05/13
07:42 AM
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L58

L59

L60

L61

L62

L63

L64

L65

381

155

2997

743

123

691

88

36

55 AND 57

56 AND 57

50 SAME ((machine
vision) OR (vision near3
inspect$3))

55 AND 60

56 AND 60

61 NOT 58

59 NOT (58 OR 61)

62 NOT (58 OR 59 OR
61)

JPO; DERWENT)

(US-PGPUB; USPAT,;
USOCR; FIT (AU, AP,
AT, CA, CH, CN, DD,
DE, EA EP, ES, FR,
GB, JP, KR, OA, RU,

SU, WO); FPRS; EPO;

JPO; DERWENT)

(US-PGPUB; USPAT,;
USOCR; FIT (AU, AP,
AT, CA, CH, CN, DD,
DE, EA EP, ES, FR,
GB, JP, KR, OA, RU,

SU, WO); FPRS; EPO;

JPO; DERWENT)

(US-PGPUB; USPAT,;
USOCR; FIT (AP, AT,
AU, CA, CH, CN, DD,
DE, EA EP, ES, FR,
GB, JP, KR, OA, RU,

SU, WO); FPRS; EPO;

JPO; DERWENT)

(US-PGPUB; USPAT,;
USOCR; FIT (AP, AT,
AU, CA, CH, CN, DD,
DE, EA EP, ES, FR,
GB, JP, KR, OA, RU,

SU, WO); FPRS; EPO;

JPO; DERWENT)

(US-PGPUB; USPAT,;
USOCR; FIT (AP, AT,
AU, CA, CH, CN, DD,
DE, EA EP, ES, FR,
GB, JP, KR, OA, RU,

SU, WO); FPRS; EPO;

JPO; DERWENT)

(US-PGPUB; USPAT,;
USOCR; FIT (AP, AT,
AU, CA, CH, CN, DD,
DE, EA EP, ES, FR,
GB, JP, KR, OA, RU,

SU, WO); FPRS; EPO;

JPO; DERWENT)

(US-PGPUB; USPAT,;
USOCR; FIT (AP, AT,
AU, CA, CH, CN, DD,
DE, EA EP, ES, FR,
GB, JP, KR, OA, RU,

SU, WO); FPRS; EPO;

JPO; DERWENT)

(US-PGPUB; USPAT,;
USOCR; FIT (AP, AT,
AU, CA, CH, CN, DD,
DE, EA EP, ES, FR,
GB, JP, KR, OA, RU,

ADJ

ADJ

ADJ

ADJ

ADJ

ADJ

ADJ

ADJ

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

2025/05/13
07:42 AM

2025/05/13
07:42 AM

2025/05/13
07:44 AM

2025/05/13
07:44 AM

2025/05/13
07:44 AM

2025/05/13
07:44 AM

2025/05/13
07:45 AM

2025/05/13
07:45 AM
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L66

L67

L68

L69

L70

L71

L72

L73

36

33

16

10

19475

6788

144525

7323

58 AND
(@pd<"20070126" OR
@prad<"20070126" OR
@ad<"20070126")

63 AND
(@pd<"20070126" OR
@prad<"20070126" OR
@ad<"20070126")

64 AND
(@pd<"20070126" OR
@prad<"20070126" OR
@ad<"20070126")

65 AND
(@pd<"20070126" OR
@prad<"20070126" OR
@ad<"20070126")

50 SAME (webcam$4
OR (web camera) OR
(computer near3
camera) OR (video
camera) OR
videocamera OR CCD)

70 AND
(@pd<"20070126" OR
@prad<"20070126" OR
@ad<"20070126")

50 SAME reflect$3

70 AND 72

SU, WO); FPRS; EPO;

JPO; DERWENT)

(US-PGPUB; USPAT,;
USOCR; FIT (AP, AT,
AU, CA, CH, CN, DD,
DE, EA EP, ES, FR,
GB, JP, KR, OA, RU,

SU, WO); FPRS; EPO;

JPO; DERWENT)

(US-PGPUB; USPAT,;
USOCR; FIT (AP, AT,
AU, CA, CH, CN, DD,
DE, EA EP, ES, FR,
GB, JP, KR, OA, RU,

SU, WO); FPRS; EPO;

JPO; DERWENT)

(US-PGPUB; USPAT,;
USOCR; FIT (AP, AT,
AU, CA, CH, CN, DD,
DE, EA EP, ES, FR,
GB, JP, KR, OA, RU,

SU, WO); FPRS; EPO;

JPO; DERWENT)

(US-PGPUB; USPAT,;
USOCR; FIT (AP, AT,
AU, CA, CH, CN, DD,
DE, EA EP, ES, FR,
GB, JP, KR, OA, RU,

SU, WO); FPRS; EPO;

JPO; DERWENT)

(US-PGPUB; USPAT,;
USOCR; FIT (AP, AT,
AU, CA, CH, CN, DD,
DE, EA EP, ES, FR,
GB, JP, KR, OA, RU,

SU, WO); FPRS; EPO;

JPO; DERWENT)

(US-PGPUB; USPAT,;
USOCR; FIT (AP, AT,
AU, CA, CH, CN, DD,
DE, EA EP, ES, FR,
GB, JP, KR, OA, RU,

SU, WO); FPRS; EPO;

JPO; DERWENT)

(US-PGPUB; USPAT,;
USOCR; FIT (AP, AT,
AU, CA, CH, CN, DD,
DE, EA EP, ES, FR,
GB, JP, KR, OA, RU,

SU, WO); FPRS; EPO;

JPO; DERWENT)

(US-PGPUB; USPAT,;
USOCR; FIT (AP, AT,
AU, CA, CH, CN, DD,
DE, EA EP, ES, FR,

ADJ

ADJ

ADJ

ADJ

ADJ

ADJ

ADJ

ADJ

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

2025/05/13
07:48 AM

2025/05/13
07:48 AM

2025/05/13
07:48 AM

2025/05/13
07:48 AM

2025/05/13
08:27 AM

2025/05/13
08:27 AM

2025/05/13
08:28 AM

2025/05/13
08:28 AM
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L74

L75

L76

L77

L78

L79

L8O

3549

3699629

3262

1510

139

61

55

73 AND
(@pd<"20070126" OR
@prad<"20070126" OR
@ad<"20070126")

(light OR illumination
OR luminaire OR bulb)
near5 (adjust$4 OR
reposition$4 OR (re-
position$4) OR move
OR moving OR
movable OR moveable)

73 AND 75

76 AND
(@pd<"20070126" OR
@prad<"20070126" OR
@ad<"20070126")

77 AND ((computer OR
laptop OR tablet) nearb
(display OR screen OR
touchscreen))

77 AND ((machine
vision) OR (vision near3
inspect$3))

((US-7841729-B2 OR
US-3604913-A OR US-
6238060-B1 OR US-
5828449-A OR US-
5457492-A OR US-
5179474-A OR US-
4974138-A OR US-
5825495-A OR US-
7631979-B1 OR US-
9071740-B1 OR US-

GB, JP, KR, OA, RU,

SU, WO); FPRS; EPO;

JPO; DERWENT)

(US-PGPUB; USPAT,;
USOCR; FIT (AP, AT,
AU, CA, CH, CN, DD,
DE, EA EP, ES, FR,
GB, JP, KR, OA, RU,

SU, WO); FPRS; EPO;

JPO; DERWENT)

(US-PGPUB; USPAT,;
USOCR; FIT (AP, AT,
AU, CA, CH, CN, DD,
DE, EA EP, ES, FR,
GB, JP, KR, OA, RU,

SU, WO); FPRS; EPO;

JPO; DERWENT)

(US-PGPUB; USPAT,;
USOCR; FIT (AP, AT,
AU, CA, CH, CN, DD,
DE, EA EP, ES, FR,
GB, JP, KR, OA, RU,

SU, WO); FPRS; EPO;

JPO; DERWENT)

(US-PGPUB; USPAT,;
USOCR; FIT (AP, AT,
AU, CA, CH, CN, DD,
DE, EA EP, ES, FR,
GB, JP, KR, OA, RU,

SU, WO); FPRS; EPO;

JPO; DERWENT)

(US-PGPUB; USPAT,;
USOCR; FIT (AP, AT,
AU, CA, CH, CN, DD,
DE, EA EP, ES, FR,
GB, JP, KR, OA, RU,

SU, WO); FPRS; EPO;

JPO; DERWENT)

(US-PGPUB; USPAT,;
USOCR; FIT (AP, AT,
AU, CA, CH, CN, DD,
DE, EA EP, ES, FR,
GB, JP, KR, OA, RU,

SU, WO); FPRS; EPO;

JPO; DERWENT)

(US-PGPUB; USPAT,;
USOCR; FIT (AP, AT,
AU, CA, CH, CN, DD,
DE, EA EP, ES, FR,
GB, JP, KR, OA, RU,

SU, WO); FPRS; EPO;

JPO; DERWENT;
IBM_TDB)

ADJ

ADJ

ADJ

ADJ

ADJ

ADJ

ADJ

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

2025/05/13
08:28 AM

2025/05/13
08:30 AM

2025/05/13
08:30 AM

2025/05/13
08:31 AM

2025/05/13
08:46 AM

2025/05/13
08:46 AM

2025/05/13
09:40 AM
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L81

0

5010412-A OR US-
5379201-A OR US-
6273581-B1 OR US-
6435692-B1 OR US-
6979093-B2 OR US-
5722754-A OR US-
6575593-B2 OR US-
6974223-B2 OR US-
5311409-A OR US-
4677533-A OR US-
6040895-A OR US-
7136582-B2 OR US-
6711006-B2 OR US-
6799861-B2).did. AND
USPT.dbnm.) OR ((US-
20070139515-A1 OR
US-20070121343-A1
OR US-20060007666-
A1 OR US-
20050151042-A1 OR
US-20040211868-A1
OR US-20050230583-
A1 OR US-
20060282866-A1 OR
US-20070001087-A1
OR US-20030227770-
A1 OR US-
20040218089-A1 OR
US-20050207170-A1
OR US-20060181862-
A1 OR US-
20070103918-A1 OR
US-20020014960-A1
OR US-20080079906-
A1 OR US-
20080174691-A1).did.
AND PGPB.dbnm.) OR
((KR-200316985-Y1 OR
JP-H03223972-A OR
JP-H0465200-A OR JP-
H05280946-A OR JP-
2001027776-A OR CN-
1084808-A OR GB-
2316168-A OR JP-
W02003010525-A1 OR
JP-2002310626-A OR
EP-0822409-A2).did.
AND FTDB.dbnm.) OR
((US-20010043468-A1
OR US-20010048409-
A1 OR EP-1072884-
A2).did. AND
DWPI.dbnm.) OR ((US-
1633315-A OR US-
1510049-A).did. AND
UsocC.dbnm.)

80 AND ((liner OR

(US-PGPUB; USPAT,;

ADJ

ON

ON

2025/05/13
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L82

L83

L84

L85

L86

43

lining) near3 reflect$6)

80 AND ((film OR paint)
near3 reflect$6)

80 AND ((liner OR
lining) WITH reflect$6)

80 AND (coat$3 near3
reflect$6)

DE20310780$.did.

(Artificial Intelligence)
More like doc:
DE-20310780-U1

Text:
(DE-20310780-U1 OR
JP-2005050729-A OR
JP-2008204739-A OR
CN-104976593-A OR
JP-H03167711-A OR
CN-102454946-A OR
TW-M392910-U OR
CN-204242995-U OR
JP-H06131908-A OR
KR-100874760-B1 OR
CN-101122379-A OR
TW-200836431-A OR
TW-M362938-U OR
WO-0123802-A1 OR
CN-117108966-A OR
JP-4635623-B2 OR JP-
H06168614-A OR CN-
102454946-B OR JP-

USOCR; FIT (AU, AP,
AT, CA, CH, CN, DD,
DE, EA EP, ES, FR,
GB, JP, KR, OA, RU,

SU, WO); FPRS; EPO;

JPO; DERWENT)

(US-PGPUB; USPAT,;
USOCR; FIT (AU, AP,
AT, CA, CH, CN, DD,
DE, EA EP, ES, FR,
GB, JP, KR, OA, RU,

SU, WO); FPRS; EPO;

JPO; DERWENT)

(US-PGPUB; USPAT,;
USOCR; FIT (AP, AT,
AU, CA, CH, CN, DD,
DE, EA EP, ES, FR,
GB, JP, KR, OA, RU,

SU, WO); FPRS; EPO;

JPO; DERWENT)

(US-PGPUB; USPAT,;
USOCR; FIT (AP, AT,
AU, CA, CH, CN, DD,
DE, EA EP, ES, FR,
GB, JP, KR, OA, RU,

SU, WO); FPRS; EPO;

JPO; DERWENT)

(US-PGPUB; USPAT,;
USOCR; FIT (AU, AP,
AT, CA, CH, CN, DD,
DE, EA EP, ES, FR,
GB, JP, KR, OA, RU,

SU, WO); FPRS; EPO;

JPO; DERWENT)

(US-PGPUB; USPAT,;
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,

EE, EP, ES, FI, FR, GB,

HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, 8l, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

ADJ

ADJ

ADJ

ADJ

ADJ

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

03:27 PM

2025/05/13
03:27 PM

2025/05/13
03:27 PM

2025/05/13
03:29 PM

2025/05/14
08:12 AM

2025/05/14
08:13 AM
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L87

L88

L89

L90

L91

31

68

43

44

45

H02227907-A OR CN-
101901730-A).did.

("5103384" | "5379201"
| "5619395" | "5855343"
| "6222501" | "6239841"
| "6481681" |
"6591001").pn. OR
("6711006").urpn. AND
(PGPB | USPT |
USOC).dbnm.

("1208344").pn. OR
("5855343").urpn. AND
(PGPB | USPT |
USOC).dbnm.

(Artificial Intelligence)
More like doc:
US-5855343-A

Text:

(US-1208344-A OR US-
5855343-A OR US-
20220117104-A1 OR
JP-2005085260-A OR
US-20050206615-A1
OR US-8499940-B2 OR
WO-2008083170-A2
OR W0-2023018495-
A1 OR US-5307209-A
OR JP-5275497-B2 OR
US-6795717-B1 OR JP-
2012182838-A OR JP-
2014011485-A OR US-
10051751-B2 OR US-
20080198324-A1 OR
US-20120086913-A1
OR KR-20240120597-A
OR US-7406257-B2 OR
CN-105164600-B OR
NL-2007427-C2).did.

("5260731" |
"5855343").pn. OR
("6239841").urpn. AND
(PGPB | USPT |
USOC).dbnm.

(Artificial Intelligence)
More like doc:
US-6239841-B1

Text:

(US-5260731-A OR US-
5855343-A OR US-
6239841-B1 OR CN-
213705328-U OR CN-
100537158-C OR CN-
1810465-A OR JP-
2009159505-A OR CN-
112996245-A OR CN-
221677000-U OR JP-

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT,;
USOCR; FIT (AU, AP,
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Description
INTRODUCTION

Field of the Invention

The invention relates to a measurement system,
and more particularly to a system for identifying compo-
nents on an electronic circuit board and measuring their
locations. Such systems generally comprise a support
for supporting the circuit board and a robotic system
which drives an optical head having a camera connect-
ed to an image processor.

Prior Art Discussion

EP 634892 (Citizen) describes a system which has
a light source comprising a plurality of LEDs and a light
shielding arrangement. WO 91/12489 (ABOS) de-
scribes a system having a light transmission arrange-
ment which is specific to a particular type of component
being measured. While these systems appear to be
quite effective for particular applications, they appear to
be limited in their range of applications. US 5302836
(Siu, B) describes a system which has multiple rings of
illumination focused towards their axes. It appears that
it would be difficult to control and drive such an arrange-
ment in a high-speed real-time manufacturing environ-
ment.

Obijects of the Invention

One object is to improve the "optical chain" signal
from the components to the processor to allow accurate
and repeatable measurements in a robust system suit-
able for a manufacturing environment.

Another object is to provide a simpler measurement
system, leading to lower cost and simpler maintenance.

SUMMARY OF THE INVENTION

According to the invention, there is provided a
measurement system comprising:-

a robotic system mounted on a base;

an optical head driven by the robotic system and
comprising a light source and a camera;

an image analysis computer connected to the opti-
cal head and comprising means for capturing circuit
board images and using the images to measure
component locations;

characterised in that,

the camera is mounted on the optical head in a ver-
tically adjustable manner; and
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the light source means comprises:-

an upper set of light emitting diodes mounted
in a ring arrangement for near-on-axis illumina-
tion, and means for switching said light emitting
diodes,

a lower annular fluorescent lamp, and

means for cooling air under the fluorescent
lamp.

By providing two light sources optimum illumination
may be achieved. For example, the LEDs may be
switched on for fiducial measurement and off for com-
ponent measurement. The fluorescent lamp provides
comprehensive lateral and diffuse illumination for com-
ponent measurement. By cooling the air under the lamp,
heat shimmer distortion is avoided in a very simple man-
ner and the benefits of a fluorescent lamp may be
availed of.

In one embodiment, the fluorescent lamp is of white
colour and has a higher intensity than the light emitting
diodes. This is particularly effective for component
measurement.

Preferably, the light source further comprises a re-
flector surrounding the fluorescent lamp at its upper side
and its outer periphery to provide additional diffuse illu-
mination. This allows the fluorescent lamp provide both
direct (mainly lateral) illumination and diffuse illumina-
tion arising from reflection.

In one embodiment, the cooling means comprises
means for directing cooling air in a swirling motion
around the fluorescent tube. This is a simple and effec-
tive way of avoiding heat shimmer. The air directing
means may comprise air ducts within the reflector and
having at least two mutually complementary air outlets.
This arrangement is simple as it results in few paris. The
outlets are preferably located at approximately the cen-
tral vertical position of the lamp.

In one embodiment, the fluorescent lamp is operat-
ed at a frequency of 23 to 40 kHz. This avoids image
intensity "beat", leading to high accuracy and stability.

Preferably, the robotic system comprises means for
adjusting vertical position of the optical head. In one em-
bodiment, the optical head comprises means for adjust-
ing vertical position of the fluorescent lamp, and said
adjustment means comprises a snap-fitting connector.
These arrangements allow versatility to the extent of
providing for pre-reflow or post-reflow component
measurement.

Preferably, the camera has a tele-centric gauging
capacity.

In one embodiment, the optical head comprises
means for rapid switching of the LEDs. This allows fast
operation by minimising delay between fiducial and
component measurement.

In another embodiment, the image analysis compu-
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ter comprises a frame grabber with a pixel jitter value of
less than 5 ns.

Preferably, the system comprises a support frame
having a mass in excess of 1000 kg, and the robotic sys-
tem base plate is point mounted onto horizontally milled
upper surfaces of the frame. This is a very important fea-
ture as it ensures stability and level positioning of the
robotic system.

In one embodiment, the image analysis computer
is programmed to perform repeatability tests comprising
the steps of:-

for each of a plurality of optical head acceleration
values performing a plurality of component meas-
urements and recording time duration and a stand-
ard deviation of the measured location;

plotting responses of said standard deviation and
time versus acceleration; and

determining an optimum optical head acceleration
value based on both of said plots analyses in con-
junction with each other.

This provides for repeatability and optimum accel-
eration in a very simple manner

In one embodiment, the image analysis computer
comprises means for performing automatic scaling by:-

directing movement of a reference target to the op-
tical head field of view;

directing robotic movement of the target with an ac-
curacy of less than +/- 5.0 microns over the working
area and determining the corresponding movement
in the image as a number of pixels; and

determining a correlating relationship between the
robotic and image movements and using said rela-
tionship to determine and store a fresh scaling fac-
tor.

Preferably, the image analysis computer comprises
means for storing in a database a flag indicating com-
ponents which are larger than the field of view, and for
capturing images of pads in rows of such components
when they are identified and subsequently merging the
associated measurements to generate a composite
measurement.

In one embodiment, the image analysis computer
comprises means for directing a second pass for com-
ponents which are identified in a database as potentially
having different identification colours, the second pass
being initiated according to comparisons with grey scale
thresholds on the first pass and being limited to a pre-
defined area of the component.

In a further embodiment, the computer performs in-
itial view allocation, and in a second pass eliminates sin-
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gle-component views of the component in another view,
where possible.

Ideally, the computer stores a computer aided de-
sign circuit board layout, displays the layout, and adjusts
component colours according to measured parameter
trends.

In one embodiment, the computer applies a colour-
coding scheme to each parameter tracked.

DESCRIPTION OF THE INVENTION

Brief Description of the Drawings

The invention will be more clearly understood from
the following description of some embodiments thereof,
given by way of example only with reference to the ac-
companying drawings, in which;-

Fig. 1 is a front view of a measurement system of
the invention;

Fig. 2 is a more detailed and side perspective view
of the system;

Fig. 3 is a side view showing an optical head of the
system;

Fig. 4 is a perspective view from underneath of the
optical head;

Fig. B(a) is a diagrammatic cross-sectional front
view of a lower light source, and Figs. 5(b) and 5(c)
are plan views according to the arrows (i) - (i) and
(i) - (ii) of Fig. 5(a) respectively.

Fig. 6 is a flow diagram illustrating the manner in
which the system performs automated repeatability
tests;

Figs. 7 and 8 are diagrams illustrating operation of
the system to perform automated repeatability

tests;

Fig 9 is a flow diagram illustrating the manner in
which the system performs automatic scaling; and

Fig. 10 is a flow diagram illustrating the manner in
which the system monitors large components.

Detailed Description of the Preferred Embodiments

Referring to the drawings, and initially to Figs. 1 to
4, there is illustrated a measurement system of the in-
vention indicated generally by the numeral 1. The sys-
tem 1 comprises a base plate 2 having a machined up-
per flat surface which provides a base reference for the
system. A robotic system 3 is mounted over the base
plate 2 on a pair of rails 4 mounted on risers 5, in turn
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mounted on the base plate 2. The height of the risers is
carefully selected as this height provides the base
height for the robotic system and the optical head which
it drives. In more detail, the robotic system 3 comprises
a longitudinal drive 6 and a transverse drive 7, both of
the linear motor system type.

An optical head 8 is mounted on the robotic system
and is connected to display screens 9 via an image anal-
ysis computer 10. The computer 10 has aframe grabber
with a jitter value of less than 5 ns. In addition to per-
forming image analysis, the computer 10 also performs
motor control and digital input/output functions. Convey-
or rails 11 are mounted above the base plate 2 and be-
neath the optical head 8 and these are for conveying
printed circuit boards (PCB's) 12 underneath the optical
head for measurement of components on the board.
The apparatus also comprises a keyboard 13 on sliding
rails, as shown in Fig. 1.

The base plate 2 is point mounted on a heavy sup-
port frame 14 which houses the computer 10. The flame
14 has a mass in excess of 1000 kg, and the plate 2 is
bolted at six upper surfaces which have been machined
in a single pass to ensure that they are level.

The optical head 8 is mounted on a support block
15 having a pair of vertical bars 16 onto which a camera
17 is mounted. The camera 17 is of the CCD type and
has atele-centric gauging lens. It is mounted on the bars
16 in a manner which allows vertical pre-setting.

The optical head also comprises, beneath the cam-
era 17, an upper light source 18 comprising a support
19 supporting a ring of red light emitting diodes (LEDs)
20 around an aperture 21. The optical head 8 also com-
prises a lower light source 25 comprising a ring-shaped
white fluorescent lamp 26 mounted in a reflective hous-
ing 27. The housing 27 has an aperture 28 which is larg-
er than the maximum field of view of the camera 17.

The system 1 is suitable for use before or after re-
flow in a surface mount technology (SMT) manufactur-
ing process so that trends in the placement operations
can be determined from the measurement results. The
system 1 initially measures the position of fiducials on
the printed circuit (PCB) using the near on-axis illumi-
nation of the LEDs 20. The system 1 then measures
each component's position relative to the fiducial coor-
dinates and identifies the components. Due to a combi-
nation of optical and drive features, the systemachieves
very high accuracy and excellent repeatability in making
measurements at production rates to provide real-time
statistical trends of the manufacturing process. This is
invaluable to the manufacturer as the trend information
allows a preventative maintenance program to be im-
plemented for the placement machines in the process.

Referring now to Fig. 5, the manner in which a com-
ponent being measured is illuminated is now described.
The upper light source 18 generates a near-on-axis red
light beam A directed vertically through the aperture 28.
The beam A is relatively weak and is useful primarily for
identifying fiducials at the beginning of a measurement
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process. Thus, the LEDs 20 are rapidly switched for fi-
ducial measurement before component measurement.

As is clear from Fig. 5(a), the fluorescent lamp 26
is close tothe level of the PCB, extends in a circle having
a larger diameter than the field of view, and is surround-
ed by a reflective housing which extends downwardly.
Because of this arrangement light rays B both impinge
laterally on the target and also provide diffuse illumina-
tion by reflecting from the reflector surfaces. In this
drawing, an SMT component 41 having leads 42 is with-
in the field of view. An important aspect of the lighting
arrangement is that the light rays B impinge on the sides
of the component 41, namely at the leads 42 and some
of them reflect upwardly within the field of view to be
captured by the camera 17. This puts a large degree of
emphasis on the sides of the components, and more
particularly the leads 42. As these are the most impor-
tant parts of the components for measurement purpos-
es, this optical emphasis reduces the complexity of im-
age analysis which is required and therefore allows a
faster response time for real-time measurement to be
achieved. Because white light is emitted by the lamp 26,
the computer 10 may capture and display colour or mon-
ochrome images for analysis. Another important aspect
of the lower light source 25 is that high-frequency (the
frequency level being 23-40 kHz) fluorescent lighting is
used sothat image capture "beat" is avoided. These ad-
vantages stem largely from use of a fluorescent lamp.
However, such a type of lamp has previously been dis-
missed as a viable option as it results in heat shimmer
distortion. In the invention, this problem has been over-
come by use of an air flow system illustrated in Figs. 5
(@), 5(b), and 5(c). As illustrated, an internal duct 45 hav-
ing an inlet 45(a) at the rear extends forwardly from the
inlet, laterally in both directions across the top plate of
the housing 27, and then downwardly to outlets 45(b).
As is clear from Fig. 5(c), the configuration of the outlets
45(b) is such that the air pumped through the duct 45
exits at the outlets 45(b) and flows with a swirling motion
inside the housing 27 and around the lamp 26. For clar-
ity, the lamp is not illustrated in Fig. 5(c). It has been
found that the air flow system is a very simple, effective,
and inexpensive way preventing heat shimmer. It thus
allows use of a fluorescent lamp so that the system can
avall of the advantages of high frequency, high intensity,
and low lamp cost.

Referring again to Figs. 1 to 4 the optical axis of the
system is configured so that it is parallel to the z vertical
axis of the robotic system 3, but offset in one direction
by a predetermined amount. Further, the risers 5 are of
a specific height to ensure that the focal plane of the
camera 17 is centred around the point of inspection. As
shown most clearly in Fig. 3, the optical head 8 is mount-
ed onto the support block 15 by bolts. Thus, the vertical
position of the optical head can be adjusted by removing
the bolts and reinserting them in different tapped holes
with the head 8 at a higher level. This simple adjustment
allows use of the system for post-reflow component
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measurement. For such measurement, the head is ad-
justed to a higher level, and so the light beams are at a
larger angle to horizontal. At the post-reflow stage, the
solder has formed a solidified solder fillet against the
component, which reflects such light away, thus causing
darkness at the solder image location and therefore im-
proving definition and discrimination.

Height of the lower light source 18 may alternatively
be adjusted by connecting the reflector housing 27 to
an upstanding carrier which slides relative to the support
block. The carrier may be configured for snap-fitting en-
gagement at pre-set positions.

These features allow very flexible use of the system
1. For example, by substituting the optical head with one
having a different camera and adjusting height the
number of pixels per view can be dramatically increased
per improved performance where required.

Another aspect of the manner in which optical and
mechanical drive features are combined to achieve high
accuracy and excellent repeatability is the fact that the
system 1 carries out repeatability tests, as described in
the flow diagram of Fig. 6. In this drawing, a method 50
is illustrated which has the initial step 51 of measuring
the location of a particular target on the X and Y axes
and monitoring the time taken to make the
measurement . As indicated by the decision step 52,
step 51 is repeated n (in this case, 3) times, after which
in step 53 the computer 10 computes X and Y standard
deviations XRR and YRR and an aggregate measure-
ment time. In step 54, the computer 10 stores a value
for the standard deviation for the particular robotic sys-
tem optical head acceleration values, and also stores
the value for the aggregate measuring time for the ac-
celeration values. The following is an example of a table
which is stored.

Acceleration (um/ms?2)

X Y n Time(ms) | XRR | YRR
2.0 1.0 3 280 6 7
3.0 1.5 3 230 6 8
4.0 2.0 3 215 8 ]
5.0 2.5 3 205 9 10
6.0 ] 30 3 200 11 15

As indicated by the steps 55 and 56, these tesis are
repeated m times and after each test the computer ad-
justs the motor control settings to increase the acceler-
ation to a new, incremented value before the next test
is carried out. After steps 51 to 54 have been carried out
m (in this case, 5) times, tables of values corresponding
to the graphs shown in Figs. 7 and 8 are developed. The
former graph plots a vertical axis parameter being six
times the standard deviation for the measured location
against acceleration on the horizontal axis. It is desira-
ble to use an acceleration which gives the best combi-
nation of low RR values and time. In the latter diagram,
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there is a gradual reduction in the measurement time
until an acceleration level of approximately 4 um/ms2 is
reached. The interrupted line between the two graphs
indicates a possible optimum acceleration level to
achieve a narrow standard deviation with a low meas-
urement tome for optimum results. This acceleration
level is determined in steps 57 and 58 by the computer
10.

The system 1 also combines optical and mechani-
cal drive features in an automatic scaling process 70
shown in Fig. 9. In this process, in step 71 a glass cali-
bration plate is mounted beneath the optical head 8 and
in step 72, the robotic system 3 moves the plate to cause
a precision fiducial reference mark on the plate to be
located within the field of view. In step 73, the robotic
system 3 moves the fiducial a total of Nmm with an ac-
curacy of +/-5.0 x 10" m over the working area on the
X axis. This level of mechanical drive accuracy is
achieved by use of a linear motor drive system and ac-
curate machining of the base plate, risers and rails. In
step 74, the computer 10 determines the number of im-
age pixels ("pixel distance") which the fiducial mark
traverses during this physical motion, using sub-pixel
measurement algorithms. As indicated by the decision
step 55, the steps 73 and 74 are repeated n times and
in step 76 the physical distances of the robotic system
and the "pixel distances" are averaged. In step 77, the
computer 10 stores an automatic scaling factor corre-
lating these two distances. Then, as indicated generally
by the steps 78, it repeats steps similar to steps 71 to
77 forthe Y axis. This automatic scaling is achieved be-
cause the robotic system employed is accurate to one
micron repeatability and +/- 5.0 micron accuracy over
the working area and use of highly accurate sub-pixel
algorithms in conjunction with the optimum lighting head
configuration.

The manner in which the system 1 deals with com-
ponents which are larger than the field of view is illus-
trated by the process 90 in Fig. 10. In this process, in
step 91 the computer 10 recognises a component by
virtue of its measured location and by cross-reference
to a database indicating such large components by a
data record flag. These latter steps are indicated by the
step 92 and as indicated by the decision step 93 are
repeated for each component identified. Where a large
component is identified, in step 94 the computer breaks
the component into four sub-components or "row" of
pads and then inspects each pad in isolation. A row
naming scheme is used by the computer 10. For exam-
ple, the component may be called u200 and the system
would break it into four rows of pads, one from each side.
The component is now named u500ne12, u200eni0,
u200sw12 and u200ws10. Each of these rows of pads
is measured in isolation and the results are then merged
back together to yield a measurement for the whole
component. An important aspect of this process is the
fact that the step 94 of capturing the pad images in-
volves tracking of offsets for each measurement, the
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offset levels being stored in the database. Once the off-
sets have been correctly retrieved by the computer 10,
it is a relatively simple operation to merge the measure-
ments. Thus, while the process 90 may at first appear
complex, it may be carried out in real-time with a fast
response time.

Another aspect of operation of the system 1 is that
the computer 10 differentiates tantalum capacitor com-
ponents, the colour of which may change without notifi-
cation. This is achieved by using two grey scale thresh-
olds, a high one for the yellow examples and a low one
for the black examples. If the image is above the high
threshold, a full measurement result set is generated. If
it fails the high threshold test, the central area only is
tested against the low threshold and if it is below this,
the component is considered to be present, but no X
and Y information is generated. This effectively means
that multiple image analysis algorithms are employed to
cater for a situation where there are two potential solu-
tions.

In controlling the fields of view, the computer per-
forms initial view allocation in which the components are
sorted in top to bottom and left to right order. Starting at
the top left, a view is "hung" on the first components,
and all components that fit within that view are allocated
to it in a non-optimal fashion. These components are
flagged as unavailable. The search continues with the
next component, "hanging" another view and allocating
as many components to it as possible and continuing
until all of the views are allocated. To eliminate anoma-
lous results arising from single components allocated to
views, the computer 10 uses a compactor algorithm in
the second pass. This looks at all single component
views and checks if the component lies within ancther
view. If it does, it is allocated to that view and the initial
view is deleted. In this way, about 5% of the views can
be deleted with a corresponding improvment in perform-
ance.

For display of captured images, the computer 10
generates a graphical display for ease of viewing of
measurement information on a production line. This ca-
ters for the fact that there may be as many as 2000 X
and 2000 Y measurement data sets for each pcb 12 be-
ing measured. The system computes mean X and Y off-
sets from nominal position and standard deviation of X
and Y offsets for each component. Using the mean and
standard deviation, and also using known process
widths, the system calculates Cp (potential process ca-
pability index), K (correction factor), and CpK (process
capability index) for each component in real-time. CAD
data for the circuit board layout which was previously
stored is employed to display a map of the board. By
selecting one parameter, the CAD layout map for the
circuit board is colour-coded so that the characteristics
of individual components become explicit. There is one
colour code for each parameter. This display technique
gives the operator instant feedback on the manufactur-
ing process.
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The invention is not limited to the embodiments
hereinbefore described, but may be varied in construc-
tion and detail. For example, the air flow system may
comprise external tubes connected to the reflector
housing. It is not essential that atelecentric gauging lens
be used.

Claims
1. A measurement system (1) comprising:-
a robotic system (3) mounted on a base,

an optical head (8) driven by the robotic system
and comprising a light source and a camera,

an image analysis computer (10) connected to
the optical head and comprising means for cap-
turing circuit board images and using the imag-
es to measure component locations;

characterised in that,

the camera (17) is mounted on the optical head
in a vertically adjustable manner; and

the light source means comprises:-

an upper set of light emitting diodes (20)
mounted in a ring arrangement for near-on-
axis illumination, and means for switching
said light emitting diodes,

a lower annular fluorescent lamp (26), and

means (45) for cooling air under the fluo-
rescent lamp.

2. A measurement system as claimed in claim 1,
wherein the fluorescent lamp is of white colour and
has a higher intensity than the light emitting diodes,
and preferably the light source further comprises a
reflector (27) surrounding the fluorescent lamp (26)
at its upper side and its outer periphery to provide
additional diffuse illumination.

3. A measurement system as claimed in claims 1 or
2, wherein the cooling means comprises means
(45, 45(b) ) for directing cooling air in a swirling mo-
tion (c) around the fluorescent tube.

4. A measurement system as claimed in claim 3,
wherein said air directing means comprises air
ducts (45) within the reflector and having at least
two mutually complementary air outlets ( 45(b) ).

5. A measurement system as claimed in any preced-
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ing claim, wherein the fluorescent lamp is operated
at a frequency of 23 to 40 kHz.

A measurement system as claimed in any preced-
ing claim, wherein the robotic system comprises
means (15) for adjusting vertical position of the op-
tical head.

A measurement system as claimed in any preced-
ing claim, wherein the system comprises a support
frame having a mass in excess of 1000 kg, and a
robotic system base plate is point mounted onto
horizontally milled upper surfaces of the frame.

A measurement system as claimed in any preced-
ing claim, wherein the image analysis computer
(10) is programmed to perform automated repeat-
ability tests comprising the steps of:-

for each of a plurality of optical head accelera-
tion values, performing a plurality of component
measurements (51) and recording time dura-
tion and a standard deviation of the measured
location;

plotting (54) responses of said standard devia-
tion and time versus acceleration; and

determining (58) an optimum optical head ac-
celeration value based on both of said plots an-
alysed in conjunction with each other.

A measurement system as claimed in any preced-
ing claim, wherein the image analysis computer
comprises means for performing automatic scaling

by:-

directing movement of a reference target to the
optical field of view,

directing robotic movement of the target with an
accuracy of less than +/-5.0 microns over the
working area and determining the correspond-
ing movement in the image as a number of pix-
els; and

determining a correlating relationship between
the robotic and image movements and using
said relationship to determine and store a fresh
scaling factor.

A measurement system as claimed in any preced-
ing claim, wherein the image analysis computer
comprises means for storing in a database a flag
indicating components which are larger than the
field of view, and for capturing images of pads in
rows of such components when they are identified
and subsequently merging the associated meas-
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11.

12.

13.

12
urements to generate a composite measurement.

A measurement system as claimed in any preced-
ing claim, wherein the image analysis computer
comprises means for directing a second pass for
components which are identified in a database as
potentially having different identification colours,
the second pass being initiated according to com-
parisons with grey scale thresholds on the first pass
and being limited to a pre-defined area of the com-
ponent.

A measurement system as claimed in any preced-
ing claim, wherein the computer performs initial
view allocation and in a second pass eliminates sin-
gle-component views of the component in another
view.

A measurement system as claimed in claim 1,
wherein the computer stores a computer aided de-
sign circuit board layout, displays the layout, and
adjusts component colours according to measured
parameter trends.
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(54) Bezeichnung: Lampenkonstruktion fiir ein elektrisches Ger:t

(57) Hauptanspruch: Lampenkonstruktion fiir ein elektri-
sches Geréat, mit:

— einem Halteabschnitt mit mindestens einem Klemmele-
ment und einem flexiblen Rohr mit einem an dessen obe-
rem Ende angebrachten Adapter; und

— einem Buchsenabschnitt, der schwenkbar mit dem Adap-
ter verbunden ist und zwei getrennte Leiter mit einer Anzahl
von daran positionierten Beleuchtungselementen aufweist,
von denen jedes lber zwei Stiftbeine verfiigt, die jeweils
elektrisch mit den Leitern verbunden sind.
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Beschreibung
HINTERGRUND DER ERFINDUNG

[0001] Die Erfindung betrifft allgemein eine Lam-
penkonstruktion fiir ein elektrisches Gerét, und spe-
Zieller betrifft sie eine Lampenkonstruktion zur Ver-
wendung in einem tragbaren elektrischen Gerit wie
einem Laptopcomputer, um fiir ausreichende Be-
leuchtung zu sorgen.

[0002] Durch das Fortschreiten der Technik ist es
gut bekannt, dass ein tragbares elektrisches Geréat
wie ein Laptopcomputer das Leben der Menschen er-
leichtert. Ein tragbares elekirisches Gerat ist wegen
seiner Tragbarkeit zur Benutzung zu jeder Zeit und
an jedem Ort geeignet. Jedoch besteht in der Praxis
ein Problem dahingehend, das tragbare elektrische
Gerat im Dunkeln oder einer Umgebung mit wenig
Licht zu benutzen, weswegen eine herk&mmliche
Lampeneinrichtung vorhanden ist, die fiir zusatzliche
Beleuchtung sorgt.

[0003] Die Fig. 1 ist eine perspektivische Ansicht ei-
ner herkdmmlichen Lampenkonstruktion zur Verwen-
dung in einem Laptopcomputer (nicht dargestellt).
Sie kann fiir eine zusétzliche Beleuchtung fiir den Be-
nutzer zum Bedienen des Laptopcomputers sorgen.
[0004] Die herkdmmliche Lampeneinrichtung 10
verfigt iber eine Basis 101 mit einem Klemmelement
102 auf einer Seite fiir Klemmbefestigung am LCD
des Laptopcomputers. An der Basis 101 ist ein Fal-
tenrohr 103 angebracht, das flexibel ist, um einstell-
bar zu sein, so dass eine in einer Fassung 204 mon-
tierte Lampe 103 den Laptopcomputer mit geeigneter
Beleuchtung versehen kann.

[0005] Jedoch wird die herkdmmliche Lampenein-
richtung 10 an einem Rand des LCD montiert, und
die Lampe 105 bildet nur ein Lichtelement; daher
kann die Beleuchtung unzureichend sein.

[0006] Daher existieren hinsichtlich der praktischen
Anwendung der obigen herkdmmlichen Lampenkon-
struktion Nachteile und Mangel. Demgemaf besteht
erheblicher Bedarf am Bereitstellen einer verbesser-
ten Lampenkonstruktion, die die obigen Nachteile
I6st und die zweckdienlicher und praktischer verwen-
det werden kann.

KURZE ZUSAMMENFASSUNG DER ERFINDUNG

[0007] Durch die Erfindung ist eine Lampenkons-
truktion fiir ein elektrisches Gerdt mit einer Anzahl
ausgerichteter Beleuchtungselemente geschaffen,
um fiir ausreichende Beleuchtung eines elektrischen
Gerats wie eines Laptopcomputers zu sorgen, so
dass es fiir den Benutzer bequem ist, den Laptop-
computer im Dunkeln oder in einer Umgebung mit
schlechter Beleuchtung zu bedienen.

[0008] Eine andere Aufgabe der Erfindung ist es,
eine Lampeneinrichtung mit verschiedenen vom Be-
nutzerwahlbaren Spannungsquellen zu schaffen, um
den Gebrauch zu vereinfachen.
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[0009] Um die oben genannten Aufgaben zu lésen,
verfigt die durch die Erfindung geschaffene Lampen-
konstruktion tber einen Halteabschnitt und einen
Fassungsabschnitt. Der Halteabschnitt verfugt tiber
mindestens ein Klemmelement und ein flexibles Rohr
mit einem an dessen oberem Ende angebrachten Ad-
apter. Der Fassungsabschnitt, der an einem Ende
des Adapters schwenkbar mit diesem verbunden ist,
verfligt Uber zwei getrennte Leiter mit mehreren dar-
an positionierten Beleuchtungselementen, von de-
nen jedes Uber zwei Stiftbeine verfiigt, die jeweils
elektrisch mit den Leitern verbunden sind. Jeder Lei-
ter verfiugt Gber einen geknickten und elastischen
Halteteil an einer zugehdérigen Seite sowie eine An-
zahl von lber dem Halteteil ausgebildeten Steckls-
chern, so dass zwei Stiftbeine jedes Beleuchtungse-
lements durch die Stecklécher passen, um jeweils
durch die zwei Halteteile gehalten zu werden.

[0010] Ferner verfiigt eine durch die Erfindung ge-
schaffene Lampenkonstruktion tiber zwei mit den je-
weiligen Leitern verbundene Dréhte, die sich durch
das flexible Rohr erstrecken. Der Halteabschnitt ver-
fligt ferner Uber eine Basis zum Aufnehmen von mit
den zwei Drahten verbundenen Batterien zum Lie-
fern von Energie. AuBerdem ist an den Enden der
Dréhte ein Verbinder wie ein USB-Verbinder oder ein
Stecker ausgebildet; daher wird die Energie dadurch
zugefiuhrt, dass der Verbinder mit dem Laptopcompu-
ter verbunden wird oder er in eine Spannungsbuchse
eingesteckt wird.

[0011] Daher werden durch die Erfindung eine Licht
emittierende Diode und ein Schalter an einem Griff
eines Fahrzeug-Zigarettenanziinders installiert, so
dass dann, wenn der Anziinder leitet, der Benutzer
oder Fahrer den Leitungszustand leicht durch das
durch die Licht emittierende Diode erzeugte Licht er-
kennen kann.

KURZE BESCHREIBUNG DER ZEICHNUNGEN

[0012] Diese und auch andere Merkmale der Erfin-
dung werden unter Bezugnahme auf die Zeichnun-
gen besser ersichtlich.

[0013] Fig. 1 zeigt eine perspektivische Ansicht ei-
ner herkbmmlichen Lampeneinrichtung;

[0014] Fig. 2 zeigt eine Explosionsansicht einer er-
findungsgemaRen Lampenkonstruktion;

[0015] Fig. 3 zeigt eine Explosionsansicht eines
Fassungsabschnitts der Lampenkonstruktion;

[0016] Fig. 4 zeigt eine vordere Stirnansicht des er-
findungsgemaRen Buchsenabschnitts;

[0017] Fig. 5 zeigt den Zusammenbau des erfin-
dungsgemaBen Buchsenabschnitts;

[0018] Fig. 6 zeigt den Zusammenbau der Lampen-
konstruktion fiir einen Laptopcomputer;

[0019] Fig. 7 zeigt eine Anwendung der Lampen-
konstruktion fir einen Laptopcomputer;

[0020] Fig. 8 zeigt eine Lampenkonstruktion geman
einer anderen bevorzugten Ausfiihrungsform der Er-
findung; und
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[0021] Fig. 9 zeigt eine Lampenkonstruktion geman
noch einer anderen bevorzugten Ausfiuhrungsform
der Erfindung.

DETAILLIERTE BESCHREIBUNG DER ERFIN-
DUNG

[0022] Nun wird detailliert auf die bevorzugten Aus-
fuhrungsformen der Erfindung Bezug genommen, zu
denen Beispiele in den beigefiigten Zeichnungen
dargestellt sind. Wo immer mdglich werden in den
Zeichnungen und der Beschreibung dieselben Be-
zugszahlen dazu verwendet, dieselben oder ahnliche
Teile zu kennzeichnen.

[0023] Gema&R der Fig. 2 verfiigt eine Lampenkons-
truktion fir ein elektrisches Gerét wie einen Laptop-
computer, um geman der Erfindung fiir ausreichende
Beleuchtung zu sorgen, liber einen Halteabschnitt 20
und einen Buchsenabschnitt 30.

[0024] Der Halteabschnitt 20 verfigt Giber eine Ba-
sis 21 zum Aufnehmen von Batterien 22. An einer
Seite der AuBenfliche der Basis 21 ist mindestens
ein Klemmelement 23 ausgebildet. Bei dieser bevor-
zugten Ausfilihrungsform existieren zwei Klemmele-
mente 23 zum Festklemmen am LCD des Laptop-
computers.

[0025] Der Halteabschnitt 20 verfiigt ferner tiber ein
flexibles Rohr 24 wie ein Faltenrohr, das an einem
Ende an der Basis 21 angebracht ist. Am anderen
Ende des flexiblen Rohrs 24 ist zum schwenkbaren
AnschlieBen des Buchsenabschnitts ein Adapter 25
angebracht. Daher kénnen sich die Dridhte 26 ausge-
hend vom Buchsenabschnitt 30 so erstrecken, dass
sie durch das Innere des flexiblen Rohrs 24 laufen,
um mit den Batterien 22 verbunden zu sein.

[0026] GemaR den Fig. 3 bis 5 verfiigt der Buchsen-
abschnitt 30 iber eine bandférmige Lichtabdeckung
31, eine Befestigungsplatte 32, mehrere Beleuch-
tungselemente 33, zwei getrennte Leiter 34 und ei-
nen halbzylindrischen Sitz 35.

[0027] Die bandférmige Lichtabdeckung 31 verfiigt
iber eine Grundplatte 31a, die mit einer bogenférmi-
ge Lichtmaskierung 303 verbunden ist, die iiber ihr
anzubringen ist. Die der Grundplatte 31a zugewand-
te Innenseite 302 der Lichtmaskierung 301 ist eine
reflektierende Flache zum Reflektieren des auffallen-
den Lichts.

[0028] Inder Grundplatte 31a ist eine Anzahl ausge-
richteter Lécher 31b ausgebildet, und an der Unter-
seite der Bodenplatte 31a ist eine Anzahl von
Schraubzapfen 31¢ mit einem Kegelgewinde im In-
neren ausgebildet. Jedes an der Befestigungsplatte
32 angebrachte Beleuchtungselement 33 durchdringt
ein entsprechendes Loch 31b der Grundplatte 31a,
um innerhalb der Abdeckung 31 zu liegen. Die Befes-
tigungsplatte 32 besteht aus einem isolierenden Ma-
terial wie Kunststoff, und sie befindet sich aus Sicher-
heitsgriinden zwischen der Abdeckung 31 und dem
Sitz 356.

[0029] Die Beleuchtungselemente sind helle Licht
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emittierende Dioden (LEDs), die gering versorgt wer-
den missen, um Energie zu sparen. Zwei positive
und negative Elektrodenstiftbeine 331 des Beleuch-
tungselements 33 sind jeweils mit zwei Steckléchern
341 des Leiters 34 verbunden.

[0030] Ein Ende jedes Leiters 34 ist mit den Drahten
26 verbunden, um die positive oder negative Elektro-
de zu bilden. An den Leitern 34 sind zwei symmet-
risch geknickte und elastische Halteteile 342 ausge-
bildet. Die mehreren Paare von Steckléchern 341
sind iber den Halteteilen 342 so ausgebildet, dass je-
des Paar der Stiftbeine 331 durch das entsprechende
Paar von Steckldchern 341 lauft, um in den Haltetei-
len gehalten zu werden, wie es in der Fig. 4 darge-
stellt ist. Daher stehen die Stiftbeine 331 der Be-
leuchtungselemente 33 mit den Leitern 34 in stabilem
Kontakt, und sie sind fest an den Leitern 34 montiert.
[0031] Der bogenférmige Sitz 356 verfligt iiber eine
Isolierplatte 351 in der Mitte, um die zwei sich im Sitz
35 befindenden Leiter 34 zu trennen, und Gber zwei
Sperrplatten 352, die an einer jeweiligen Seite der
Isolierplatte 351 ausgebildet sind. Jede Halteteil 342
der Leiter 34 ist zwischen der entsprechenden Sperr-
platte 352 und der Isolierplatte 351 fixiert.

[0032] Hinsichtlich der am Sitz 356 ausgebildeten
Schraubzapfen 31c¢ existiert eine Anzahl von Schrau-
bléchern fiir eine Anzahl von Schrauben, um die
bandfdrmige Lichtabdeckung 31 und den halbzylind-
rischen Sitz 36 zusammenzusetzen. Ferner wird eine
Kappe 36 dazu verwendet, das andere Ende des
Buchsenabschnitts 30 abzudecken, wie es in der
Fig. 5 dargestellt ist.

[0033] Esist aufdie Fig. 6 und 7 Bezug zu nehmen.
Die erfindungsgeméaRe Lampeneinrichtung wird
durch die Klemmelemente 23 an einem Rand des
LCD 42 eines Laptopcomputers 40 gehalten. Die
ausgerichteten Beleuchtungselemente 33 im Buch-
senabschnitt 30 sorgen fiir ausreichende Beleuch-
tung der Tastatur 31 und des LCD 42, um die Bedie-
nung des Laptopcomputers 40 durch den Benutzerin
einer dunklen oder schlecht beleuchteten Umgebung
zu erleichtern.

[0034] Unter Bezugnahme auf die Fig. 8 und 9 wer-
den andere bevorzugte Ausfithrungsformen der erfin-
dungsgemdRen Lampenkonstruktion veranschau-
licht. Ein Verbinder 50 erstreckt sich weiter von der
Basis 21 des Halteabschnitts 20, um zu einer dufRe-
ren Spannungsversorgung zu gelangen. Geman der
Fig. 8 ist der Verbinder 50 ein USB-Verbinder fiir Ver-
bindung mit einem USB-Port des Laptopcomputers.
In der Fig. 9 ist der Verbinder 50 ein Stecker flir Ver-
bindung mit einer Spannungsbuchse.

[0035] Die erfindungsgeméfe Lampenkonstruktion
sorgt zumindest fiir die folgenden Vorteile:

[0036] 1. Zwei Leiter 34 werden dazu verwendet,
vielen Beleuchtungselementen im Buchsenabschnitt
30 zugeordnet zu werden; daher kann eine ausrei-
chend helle Beleuchtung erzielt werden.

[0037] 2. Esist fur verschiedene vom Benutzer aus-
wahlbare Spannungsquellen gesorgt, um den Ge-
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brauch zu erleichtern, ndmlich fir die Batterien 22
und den USB- oder den Steckverbinder 50.

[0038] 3. Das Paar von Stiftbeinen 331 jedes Be-
leuchtungselements 33 wird durch die Halteteile 342
gehalten; daher ist der Zusammenbau der Beleuch-
tungselemente 33 und der Leiter einfach und fein, um
die Kosten zu senken.

[0039] Der Fachmann erkennt, dass an der Erfin-
dung verschieden Modifizierungen und Variationen
vorgenommen werden kdnnen, ohne vom Grundge-
danken oder Schutzumfang derselben abzuweichen.
Angesichts des Vorstehenden sollen durch die Erfin-
dung Modifizierungen und Variationen derselben ab-
deckt sei vollstandig in den Schutzumfang der Erfin-
dung und zugehériger Aquivalente fallen.

Schutzanspriiche

1. Lampenkonstruktion fir ein elektrisches Gerat,
mit:
— einem Halteabschnitt mit mindestens einem Klem-
melement und einem flexiblen Rohr mit einem an
dessen oberem Ende angebrachten Adapter; und
— einem Buchsenabschnitt, der schwenkbar mit dem
Adapter verbunden ist und zwei getrennte Leiter mit
einer Anzahl von daran positionierten Beleuchtungs-
elementen aufweist, von denen jedes liber zwei Stift-
beine verfugt, die jeweils elektrisch mit den Leitern
verbunden sind.

2. Lampenkonstruktion nach Anspruch 1, bei der
der Halteabschnitt ferner iber eine Basis zum Auf-
nehmen mindestens einer Batterie sowie zwei zwi-
schen die Leiter und die Batterie geschaltete Drahte
verfiigt.

3. Lampenkonstruktion nach Anspruch 2, bei der
das Klemmelement an einer Seite der Basis ange-
bracht ist.

4. Lampenkonstruktion nach Anspruch 1, bei der
das flexible Rohr ein Faltenrohr ist.

5. Lampenkonstruktion nach Anspruch 1, bei der
der Buchsenabschnitt {iber eine bandférmige
Lichtabdeckung mit einer Anzahl von an ihrer Unter-
seite ausgebildeten Schraubzapfen mit Kegelgewin-
de im Inneren und einen halbzylindrischen Sitz mit ei-
ner Anzahl von Schraubléchern hinsichtlich der
Schraubzapfen verfiugt, um die Abdeckung und den
Sitz durch eine Anzahl von Schrauben zusammenzu-
setzen.

6. Lampenkonstruktion nach Anspruch 5, bei der
die Abdeckung eine Bodenplatte aufweist, die mit ei-
ner dariiber anzubringenden bogenférmigen Licht-
maskierung zu verbinden ist, wobei die der Boden-
platte zugewandte Lichtmaskierung eine reflektieren-
de Flache ist.
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7. Lampenkonstruktion nach Anspruch 5, bei der
der Buchsenabschnitt ferner tiber eine zwischen der
Abdeckung und dem Sitz angebrachte Isolierplatte
mit den Beleuchtungselementen verfiigt .

8. Lampenkonstruktion nach Anspruch 5, bei der
der Buchsenabschnitt ferner iber eine ein Ende des-
selben abdeckende Kappe verfiigt, wobei das andere
Ende des Buchsenabschnitts mit dem Adapter ver-
bunden ist.

9. Lampenkonstruktion nach Anspruch 5, bei der
der Sitz eine Isolierplatte zum Trennen der zwei Lei-
ter enthalt.

10. Lampenkonstruktion nach Anspruch 9, bei
der der Sitz ferner zwei an einer jeweiligen Seite der
Isolierplatte ausgebildete Sperrplatten enthalt, wobei
jeder Leiter zwischen einer entsprechenden Sperr-
platte und der Isolierplatte fixiert ist.

11. Lampenkonstruktion nach Anspruch 1, bei
der der Buchsenabschnitt zwei Drahte enthalt, die je-
weils mit den Leitern verbunden sind und die sich
durch das flexible Rohr erstrecken, um an den zuge-
hdrigen Enden einen Verbinder zu bilden.

12. Lampenkonstruktion nach Anspruch 11, bei
der der Verbinder ein Universal-Seri-
al-Bus(USB)-Verbinder oder ein Stecker ist.

13. Lampenkonstruktion nach Anspruch 1, bei
der jeder Leiter einen geknickten und elastischen
Halteteil an einer zugehérigen Seite aufweist und
eine Anzahl von Stecklbchern lber dem Halteteil
ausgebildet ist, so dass zwei Stiftbeine jedes Be-
leuchtungselements durch das Steckloch gesteckt
werden, um jeweils durch die zwei Halteteile gehalten
zu werden.

14. Lampenkonstruktion nach Anspruch 1, bei
der die Beleuchtungselemente Licht emittierende Di-
oden (LEDs) sind.

Es folgen 9 Blatt Zeichnungen
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Anhidngende Zeichnungen

FIG. 1

STAND DER TECHNIK
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FIG. 2
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FIG. 3
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FIG. 6

Pathway - Exh. 2032-86, Shenzhen Ronglida v. Pathway IP, IPR 2025-01231
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FIG. 7

Pathway - Exh. 2032-87, Shenzhen Ronglida v. Pathway IP, IPR 2025-01231
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FIG. 8

Pathway - Exh. 2032-88, Shenzhen Ronglida v. Pathway IP, IPR 2025-01231
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FIG. 9

Pathway - Exh. 2032-89, Shenzhen Ronglida v. Pathway IP, IPR 2025-01231
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