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

DECISION GRANTING EX PARTE REEXAMINATION 

Pagel 

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." 

"Cook" 

"Crete" 

"Du Breuil" 

"Holmes et al." 

"Kwak" 

"Lin" 

"Negishi" 

"Numao" 

"O'Neill et al." 

"Watson" 

US Patent No. 6,238,060 B 1 

US Publication No. 2006/0007666 Al 

US Patent No. 3,604,913 

US Publication No. 2007/0139515 Al 

US Publication No. 2004/0211868 Al 

KR Publication No. 20-0316985 Yl (with translation) 

DE Publication No. 203 10 780 Ul (with translation) 

US Patent No. 4,974,138 

JP Publication No. 2001-027776 A (with translation) 

EP Publication No. 0 822 409 A2 

US Publication No. 2005/0151042 Al 

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 LG. 

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 bane), 35 USC 112 <][ 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 CPR 1.510(b)(l), 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 ofpatentability 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 PT AB. 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 (i) 

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 (i) 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. 
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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 CPR 

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 CPR 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. lA; col. 6, 1. 27 to 

col. 7, 1. 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, 11. 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, 11. 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 (i) 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. 1 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; <][<][ 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 

1 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; <][<][ 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; <][<][ 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. l; <][<][ 0003-0005.2 

38. Numao teaches a photography box 10 for use by photographers. See Figs. 1-4; <][<][ 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. SNO 1: It is 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 top. 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. SNO 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 

Shenzhen Ronglida Tech. v. Pathway IP
Shenzhen Ronglida Tech. EX1018

Page 15



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

Page 14 

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; <][ 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. SNO 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. 

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

above. 

59. As explained above: 

• 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. 

• 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 top. 4, 1. 10. Negishi teaches that (i) the toroidal bulb Lis 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 ofNegishi'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, (ii) 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. SNO 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: 

• 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. 

• 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. SNO 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: 

• 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. 

• 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. l; <][<][ 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. 

7 4. 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. SNO 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: 

• 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. 

• 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. SNO 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 

Bl. 

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

Cook above. 

82. As explained above: 

• 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. 

• 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; <][ 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. SNO 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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• 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. 

• 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; <][<][ 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 CPR 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. l: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 Sony 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 Sony never requested review, and its 

argument that AIP A 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 CPR 1.136(a) will not be permitted in these proceedings 

because the provisions of 37 CPR 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 CPR 1.550(a)). Extensions of time in 

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

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

By Patent Center4
: 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 FAX to: (571) 273-9900 

By hand: 

Attn: Central Reexamination Unit 

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 CPR l.530(d)-(j) and comply with the formal requirements of 37 CPR 

l.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 CPR 1.248. See 37 

CPR l.550(f) and MPEP 2266.03. 

97. The patent owner is reminded of the continuing responsibility under 37 CPR l.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 

Shenzhen Ronglida Tech. v. Pathway IP
Shenzhen Ronglida Tech. EX1018

Page 25



Application/Control No. Applicant(s)/Patent Under 
90/019,924 Reexamination 

Notice of References Cited 
7841729 

Examiner Art Unit 
Peter C English 3993 Page 1 of 1 

U.S. PATENT DOCUMENTS 

* 
Document Number Date 

Name CPC Classification US Classification 
Country Code-Number-Kind Code YYYY-MM-DD 

* A U S-3604913-A 1971-09-14 Crete G03B15/06 362/8 

* B U S-497 4138-A 1990-11-27 Negishi G02B19/0047 362/346 

* C U S-6238060-B 1 2001-05-29 Bourn et al. G01 N21/9036 362/3 

* D US-20040211868-A1 2004-10-28 Holmes et al. F16M13/022 248/231.71 

* E US-20050151042-A 1 2005-07-14 Watson F16M11/40 348/E7.079 

* F U S-20060007666-A 1 2006-01-12 Cook G03B15/02 362/16 

* G US-20070139515-A 1 2007-06-21 Du Breuil H04N7/142 348/E7.079 

H 

I 

J 

K 

L 

M 

FOREIGN PATENT DOCUMENTS 

* 
Document Number Date 

Country Name CPC Classification 
Country Code-Number-Kind Code YYYY-MM-DD 

N E P-0822409-A2 1998-02-04 EP O'Neill et al. 

0 J P-2001027776-A 2001-01-30 JP Numao 

* p KR-200316985-Y1 2003-06-19 KR Kwak 

Q DE-20310780-U 1 2004-01-29 DE Lin 

R 

s 
T 

NON-PATENT DOCUMENTS 

* Include as applicable: Author, Title, Date, Publisher, Edition or Volume, Pertinent Pages 

u 
English translation of JP-2001027776-A retrieved from EPO's Espacenet website. 

V 
English translation of DE-20310780-U1 retrieved from EPO's Espacenet website. 

w 

X 

*A copy of this reference is not being furnished with this Office action. (See MPEP § 707.05(a).) 
Dates in YYYY-MM-DD format are publication dates. Classifications may be US or foreign. 

U.S. Patent and Trademark Office 

PTO-892 (Rev. 11-2023) Notice of References Cited Part of Paper No. 20250513 

Shenzhen Ronglida Tech. v. Pathway IP
Shenzhen Ronglida Tech. EX1018

Page 26



Reexamination Application/Control No. Applicant(s)/Patent Under Reexamination 

90/019,924 7841729 

Certificate Date Certificate Number 

Requester Correspondence Address: D Patent Owner 0 Third Party 

Zhong Law, LLC 
51 JFK Parkway 
1st Floor West 
Short Hills NJ 07078 

LITIGATION REVIEW 

NONE 

0 /PE/ 
(examiner initials) 

Case Name 

COPENDING OFFICE PROCEEDINGS 

TYPE OF PROCEEDING 

NONE N/A 

U.S. Patent and Trademark Office 

13 May 2025 
(date) 

Director Initials 

NUMBER 

DOC. CODE RXFILJKT 
Shenzhen Ronglida Tech. v. Pathway IP

Shenzhen Ronglida Tech. EX1018
Page 27



Application/Control No. Applicant(s)/Patent Under Reexamination 

Search Notes 90/019,924 7841729 

Examiner Art Unit 

Peter C English 3993 

I CPC - Searched• 

Symbol I Date I Examiner 

CPC Combination Sets - Searched* 

Symbol Date Examiner 

US Classification - Searched* 

Class Subclass Date Examiner 

* See search history printout included with this form or the SEARCH NOTES box below to determine the scope of 
the search. 

Search Notes 

Search Notes Date Examiner 

Reviewed IFW for PAT 7,841,729 05/13/2025 /PE/ 

Used PDP and P-TACTS to search for other post-grant proceedings 
05/13/2025 /PE/ 

for PAT 7,841,729 - none found 

Used Westlaw to search for litigation involving PAT 7,841,729 05/13/2025 /PE/ 

PE2E SEARCH - Prior Art (see printout) 05/14/2025 /PE/ 

Interference Search 

US Class/CPC 
US Subclass/CPC Group Date Examiner 

Symbol 

U.S. Patent and Trademark Office 
Page 1 of 1 

Part of Paper No.: 20250513 Shenzhen Ronglida Tech. v. Pathway IP
Shenzhen Ronglida Tech. EX1018

Page 28



Page 1 of 1 

UNITED STATES p ATENT AND TRADEMARK OFFICE 

BIB DATA SHEET 

SERIAL NUMBER FILING or CLASS 
371(c) DATE 

90/019,924 04/22/2025 362 

RULE 

APPLICANTS 
Splashlight Studios (PO), Residence Not Provided; 
Zhong Law, LLC, Short Hills,, NJ; 

INVENTORS 
7841729, Residence Not Provided; 
Zhong Law, LLC, Residence Not Provided; 
Henry Geddes, Delray Beach,, FL; 

** CONTINUING DATA************************* 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Virginia22313-1450 
www.uspto.gov 

CONFIRMATION NO. 7059 

GROUP ART UNIT ATTORNEY 
DOCKET NO. 

3993 EXRE_Pl_729 

I 

I 

This application is a REX of 12/011,090 01/24/2008 PAT 7841729 
which claims benefit of 60/897,600 01/26/2007 

** FOREIGN APPLICATIONS************************* 

** IF REQUIRED, FOREIGN FILING LICENSE GRANTED** 
' Foreign Priority claimed ' STATE OR SHEETS TOTAL INDEPENDENT Dves:il No ' ' ' 

35 USC 119(a-d) conditions met D Yes:KI No ! 
Met after COUNTRY DRAWINGS CLAIMS CLAIMS 

0 Allowance 

Verified and /Peter C English/ i 13 1 
Acknowledged Examiner's Signature i Initials 

ADDRESS 

Finn IP Law, PC 
11400 W. Olympic Boulevard, 9th Floor 
Los Angeles, CA 90064 
UNITED STATES 

TITLE 
WEBCAM ILLUMINATOR DEVICE 

□ All Fees 

FEES: Authority has been given in Paper 
□ 1.16 Fees (Filing) 

FILING FEE □ 1. 17 Fees (Processing Ext. of time) 
RECEIVED No. to charge/credit DEPOSIT ACCOUNT 

0.00 No. for following: □ 1.18 Fees (Issue) 

□ Other 

□ Credit 

BIB (Rev. 05/07). 

Shenzhen Ronglida Tech. v. Pathway IP
Shenzhen Ronglida Tech. EX1018

Page 29



(19) B*OO~ffir (JP) (12) ~ lffi ~ j!J= ~ ft (A) (11) :Mitl:lilli0M3f½ 
~lffl2001 -27776 

(P2001-27776A) 
(43)000 B ~»x;13'¥ 1 JBO B (2001. 1. 30) 

(51)1nt.Cl. 7 

GO 3 B 15/06 

F 2 1 S 10/00 

GO 3 B 15/02 

II F 2 1 W 131:406 

(21)/fiBl&-l'r 

(22)/:tlllB 

:MWllJZll -199159 

~Pl;ll-¥ 7 JJ 13 B (1999.7.13) 

(54) [~MO),t..flj(] um;:., 7. Tb.ifs::,~ 7. 

(57) [.'!!R8] 

[~l 7- ;r-S.::;t--ti 2::--i.-::;t:;1;,·c A4m, D4mti .!:'.'0)¥ 

~jfl; {rft 5 lfJfc, 1l!z~f4,;feii§i-s!Jft '7--1 T -1 1/ :~l{rft 5 
k..ct;,fc, :r'-17 :=z.--lf-tt.!:'.'O)ffie.tl!l\ tt G-cnus;:;; J;l~ 

c L -C;ti!,li'igT 0 $;j:J{ri'IIJ]'\ifcmlE&/l!l:fC!£-/i'c' ~ -3 2:: 2:: 
b [C, jfl;~ T{&[C :_;t1., 6 {ri'lf1!\i[CJl'!tt,;11Jfilft\ ~Jlllf'O) 

~(c b ~- 6 ttv'FLiffl~-att 6 tnctfr IJ ~:JJ-1&~ § T=Ei.-:: 
m~6hk..ffli;fflV.7-'7'A*:;;J.7-{r~~T-3o 
[m~~~l $ffi~{rffl~T07v-A~$Uc, 7 

v-A~$;j:JO):',!dt < 2:: t1~7Jf.ll1Jffi${rll;IT1,, 'k1IDJTio$/.-:: 
-~Lk.~{rRtiT0~7J&tiV-~$Uc, 7v-A 

~$1-10) J:00$ f.-:: mmt L tc,~ IY'l ~ {r~~j)tfty:AJ'(j'gft J: $ 

JJ1:$:V-~$Uc{r-~, 7v-A~$U~,tfr~AJ'(j'g 
---c Fl 05c0)%:ttd.-::{$m;f;l[11 gi 1=Ettlf~UiP G ti 1J, fflt;v 
7-TA* o/ J;7 7' tl'>JJtlfflmt#tt 6 tnc:j'fr IJ ~dfl&~ § tf/.-::_ 
t•~~n-c1,,,,30 

-1-

FI 

GO 3 B 15/06 

15/02 

F 2 1 P 5/00 

(71)ttll!A 597015645 

m~ llt: 

z 
B 

f-"?J-j,~($,~) 

3K060 

Jlmt&ffifflIB:~~.g; 3 T§24#11-101-!e} 

(72)~M:# ffl M II: 
U~~rif!Xt:p~,g. 3 T §24311-101-!e} 

(74)f'?i:tll!A 100081994 

~311!-1 Ml* fi-tlB 01- 2 :ti) 

F::7-b.(tt) 3K060 AA04 AA05 CA05 COOO EAOl 

Shenzhen Ronglida Tech. v. Pathway IP
Shenzhen Ronglida Tech. EX1018

Page 30



l ~~~*O){ffilffl l 
l~*:tj l ] ~jjj-Pf\:~11fnltT 0 7 v-A,l$$:,J:;t c, 

Mffl7v-A,l$$:,j:;j"0)00jjj$K*~Ltc:J't~&~~000 

JJ.&M v- r fflltJ c , 

Mlle. 7 v-A,l$$,t,f O) J::: jjjfffi f.: 'iR~ Ltclffl~ 3/t ~iiiml:Jlt 

i1CPJ1il@ta:J::1'.f~:Jlt$:V- r 1'.f~:,J:;t c Hi ;:t, 
Mffl7 v-.L,;fst$tJ;a,, tFi-EIJ:P1Jfilg-C _g_ --::i5c0)%*t:::{ffl'iR 

-~§fr~ffil:,J:;t~G~~,M~V77A#o/:77~:Jlt00 

~'li'ttt 6 Vt=m ~ ~];.JJR~ § fr(CfflfflG ~ ti, -n,' 0::. c ~ 

~~CT0ffl~ffl1/AT.A~o/7A 0 

[~~ O)f$*1BttIDI,~ l 
[0001] 

[~~O)~T 01Hi"<J'::St!Bf] ;$:je~t'i, A )'1/Tft .!::'[C:j3 

v ,-c ¥Jl:ffl~O)~(:::, f!I¥{,$;/Ci@-l:mtt 7.-{ T -1 :,, :f ~ 

1T? fcl,NC{le:ffl-t gffl~ffl 1/ AT A# o/ 7 A f:::M-9 0 0 
[0002] 

l~*O)ttffil~*,¥Jl:7:71/T~~-C,A~,•~ 
ft ,!::'O)W<¥{,$;~-~T 0 :f!@}'S"fCf'i, W<¥{,$:t:::JfflM-9 0 3/t 

0) t--:,,~:fr:iGff, ;!$J-t:::,~~:J't~Ji:J-C0k6bt:::, 0-T 

O)J:-5ttM~to/ rO)ID!'.#~1!m~T00);a,-R1¥J-cib 

0 0 -tttb/:J, ~8/C~LtcJ:5tc, 7-::$71/TP"J[C[jfilJE 

Ltc o-;v 1 o 4 7),1::,,W,7:,, HJVt ,!::'0)/~;,1 Yff,J!; I o 6 

~J;Kl O 8*-C~hT;aLoJ:-5/C'iRID!'.L, .:fO)J:::[Cf!f¥ 

{4,; 1 0 2 ;a>i'fr.u!t6:t'1.,0 0 -t VC .:fO)fill]{JllJ$[C('i, 8 v 

7tRtt c"O)&#tR 1 I o, I 1 2 ~Mr.RT 0 cc t (:::, 

.:fO)J::jjj(C,LB7 -1 JvA, r v-v✓:7'-"'-/Ut,!::'0)3/t 

~iiim!L-C:Jlt$:T0T--f7.=z..-y-114~ID!'.RL, -t 
O)J:::;/j"tcjffl~ 1 1 6, 1 1 8 Hie.Iii L -C, 2:. O):f'-1 7 .=z.. 

-f-114~frL-C,f!f¥~102J::K;l$J-~:Jlt$::J't 

~JfflttL-C,M~ffl~~7120K-CM~T0J:5KL 

-C1t'00 
[~t!Jli.l,~li[~LJ: 5 cT-MUil L7l>Lf,.ti.11G, -~O) 

t1ttc, 2:.0)J: 5 tc, /'\ o/ Y~Il; 1 o 6, &tt1'R 1 1 o, 1 

12, ta:GVf:::7-17.=z..-y-114~fflJEO)f:v:!iitc~ 

l@'L, :!:.tc, ffl~i.l,~TT6m'i:::::.n~ffi:~Lttlthti 

ft 6 i\ ~J--C.'fF~i 0)7),zP!> 11:~;a,,£,:,:i~>t\ ID!'.''ii;O)fc6b 

O)a;rr~iib0 v'('i-7- 5 o/ 7 ~~~,i,:,~c L, ::i,7, r 7.1,i@i< 

ft 6::. ct::: t, ·--:lfti.1>0 -Cv ,fco 

lo o o 3 l *5e~ t'i, ::. 0) J: 5 ta:ffl-*t.:\li.Jf. -c, ¥~ 
A;/1/Tttc"-c, A~, •~~•~T0:f!@},g-1:::, ,Jt~O) 

&tttR, :f',r 7.=z..-Y-, ftGVtu~;,11;'fJ!;c~1il@T6 

fffi:,J:;t~1'111.!fit.:mJE{.lltllt.:i'fr.u!t-C~ !>cc t, 1.:, -~~ T 
~tc ::.n G ~1'111.!fitcffl:~riJlil@-C, ~~O)~/::: t i'lt':lR G ft 

v ,tJtOO~'li'ttt G Vt:::tFr ~ ,1£];.QJZ~ § fr[CfflfflG ~ htcffl~ 

fflV7-7A#;,1:77~~~T!>2:.c~~i¥JcT!>o 
[0004] 

Ul!Ul~~li[~T0fc6b0).'f~l _;;$:~~f'i, M~Ltd:. 5 

ft1JE*ttffit.::t3it NJJi:t3 J: V~ 1¥.J~~fflGT !> tc6bt.:35 
~~~hfct,O)-C;b0-C,;$:~~O)M~fflV7-TA#o/ 

:77-~,~00-Pf\:~MnltT67v-A,l$$:,J:;tc,Mffl7v 

-2-

-.L,;fst$:,j:;j"O){Jl1Jffi$t:::':lRi.9: Ltc:J't~Ntt-t 01JllJJ5" &ttv 

- rffllt,f c, Mltc.7 v-A,j$$:,j:;j"O)J::jjj$(C':lR~ Lklffl 

~:J't~i!J@:Jlt$:riJlil@ta:J::t~tJt$:v- r t~tJ c ~1,-; ;:t, AA 
ffl7 v-.L,;f,t$:,J:;t;a,, tFi-£11:iriJfilg-C _§_ 05GO)%*t:::{ffl':lR1;1[ 

11'; § fr ft$t,f 7), ti ft ~ , -~ 1/ 7- TA ;;:f,' o/ :7 7 i.l'>:JJtOOID!'. 

'li'tft G V(:::tfr ~ ~J;.JjR~ § frtCfflfflG~.h -Cv' 0 2:. c ~~ 

~c'"t!>o 
[ o o o 5 l ::. 0) J: 5 !cffl nit~ h 6 ::. c t::: J: 0 -c, :$:~ 

~O)ffl:ll\,;HlV.7-:rA,f;,117-fi, ::z:,,/,) H:::tfr~~Jf. 

JJR~ L k*~7), G, M~tc-!5efflT !> ~t:::, =lltWo::. ct::: 

J: 0 -C 7 v-A,1$$,t,f;a'> § tfJl¥JtctJtOO L-C, 5GO)%t,/::t::: 

{$':lR.'.rn'i L -C~jjj{;ijs:iJ,ffln\t ~ ;l-1,0 o ::. .ht::: J.: ~ , 1Jl1Jjjj$ 

1:::1t~&MT 01JliJJJ NM:,'- r fffi,f,f;o'>{ftffi L, J::ffil'mt::: 

lffl~~~ii~tJtariJlil@~J:::imtJtav-t-im~~to/r6 

hk*fill c ta:~ , .:CO) P"lfffiicfflm~F~iiJ,~fflG 6 h0 o 
[ o o o 6 l -t L-C, J1U~MJ5"0)7 v-A-l$1'.f~t,t;o,G:ft 

'l:,J:::i.1'> 0 -C, 1&E J:::$0) 7 v-A,!$$t.,f t:::~ 6 /'\ o/ :7 :/ 

-t-$:,J:;t~-JJOOjjjffll~*L-C~~re•~Q=-cb-C~ 
00 ::,0)/~;,1Yv-H~1JO)J::jjjt:::;_~, •~tt.!::'O)f!I 

¥{.$: ~j!ljt1.u!t L J:::l'mtJt$::/- r fffi,f,f O)Jl-fllrJJ:::J5"7l, G, Jffl 

~3/t~!ffltf"-90::. c t:::J:: ~, J::JmtJtav- t-fflltJ~:ijJ@ 

Ltclffl~:J'tn,, *1::,;o,1i,1tcft0 cc tt=, •m~r~,P"l 

fffit;::t31,, ,-c;l$J-f:::tJt$: ~ n, * tc, 1JllJ$0)1JllJJ5"Nttv­

r1'.fM.-1 tc J: 0 -c NM 6 ;t1.,, f!f¥{4,;~jjj(C,~~:J'ti.1>;!$J-(::: 

tJt'ID:lffltt ~ h -c, ~6b-c .&frt-ftffl~f,R:f!U,*-l:Jsf ~ htcM 

~to/ ri.11ID!'.#~no:=.ct0too 

[O o o 7] -JJ, fflm;o,~TLtd&tct1, /'-o/:7:/­

rffil:,J:;t~~~~~, 7v-A,f$$t,f~1fj-~§b~~-C, 

li.i.lfl.i=mmm v AT A* o/ 1 A ~f*~ :::i ✓ /~ ,17 "i=JJR~ 
T !>::. c iJ,-('~ !>o 

[0008] 

c~~O)w~O)%~J0-T,*~~O)w~O)%~cw~ 

t7m ~~jjj!cti;--:51,,,-c J:: ~ !OIBtcm~-t!>o ~ 1 fi, 4: 
35~0)fflmro1/AT.A*o/YA~~10)w~fflO)~m~ 
tW,~, ~ 2 /1, ~ 1O)Ji~ffl:/7TA,j{;,17 70)=1Ji;00 L 

tct,R::ff!\~[)/.~T!>f,-J-m,~, ~ 3 f'i, 4:~~0)•mm1/A 
:rA;r,';,1)7-0)-f5efflt,1::~~m~T0M~~m~, ~4 

ti,;$:B~~fflmfflV77°"A~;,177-0)ljRMJJ~~m~ 

T !> ffl~~ -c ib !> o 

[ o o o 9] ~ 1 ~~ 4 tc;t31,,,-c, 1 o f'i, frc.{;$:-C;t:35 

t!JjO)fflmfflv.7-:rA#;,1) A~~L-Cv'00 ~ 1 t=~L 

fcJ:5t.:, ffl~ffl:/7-TA#;,1-177-1 Of1, 400)~9;§ 

%t,/::0)7v-A,f$fffitJ12, 14, 16, 187),Gfto 

7 v-A-l$1'.fMJ 2 o ~-0; ;t -C:t3 "J, ::..nt::: .l "J t;-jjj~~ 

fflfflGT 0 J: ? f.:ft 0 -CV\ 0 0 

[ o o I o l -tttb'l:,, 7 v-A,1$$,t,f 2 o fi, MJJ~ 

flliJOO$t:::i'fr.tllLtcMJJ7v-A,!$$tJ1 2 c, -:xtj-0)# 

:t°1Jl1Jiii$t.:ffir.u!t Ltc1JllJJ5"7 v-A,1$$:,J:;t I 4, 1 6 c, 

~:;/j"O)fJlrJjjj$tci'fr.M L tc ~:75"7 v-A,f$fffit,f 1 8 c ;o, 6 

fflfflG~h-Cv'!>o -t L-C, #;t°O)fJliJE7 v-A,1$$~ 1 

Shenzhen Ronglida Tech. v. Pathway IP
Shenzhen Ronglida Tech. EX1018

Page 31



4, 1 6 t::: f'i--cn-t'n, tr:;t O){!IJJH &ttv- J-- $tJ 2 

2, 2 4 ti:I&lf 2 ;h,-Cv \ :So 
[ o o I I l Jl.f,$:a<;!:::f'i, ::..n,GO)fllU71Bz:!}Js,,- Hf~t,t 

22, 24f'i, l§U;::if:L.,tcJ::5r:, 111Ms%~0){!1JJH& 

ttv- J--$tJ::zfs: {$: 2 2 a , 2 4 a :a:-fl L,, t 0) 4 ill fc-t 

.:h,-{''.:h,®iv •{-\';Jr~ 2 2 b ~ 2 2 e , 2 4 b ~ 2 4 e ti>%fflG 

~.:h,-Cv\60 --c L.,-C, tr:-ffliJO){ltfJH&ttv- J--$tt 2 2 -z" 

fi, I§ 10)0)-z"~L.,fcJ:: 5 fc, J::$av•{-\';$2 2 b ti'>, 

ft000)007J7v-Ai$$tt140)J::$7v-Al4b:a:­

§tJ,J:: 51:::>'1,.;iJJ:: VJtri-VJ :il&L.,-Cav\01tGn60 iJc, 

rrr:::mav\f-\';$ 2 2 c ti'>, ti:1JllJO)fJUJ7J7 v-Ai$$M 1 4 

O)iVJ7J7v-A14cCiW7J7v-A:1$$tt120)ti:00 

7v-AI 2 c c:a:-§tJ>J::5fc>'1,.1JJ::VJtri-VJ:il&L.,-C®iv\ 

0ft G:hoo T$®1v\{-\';$ 2 2 d ti'>, ir:1JUJO)fJll/7J7 v­
Af$$tJ 1 4 O)T7J7 v-A 1 4 d :a:-§i/:J>J:: 5 tU'j,71 J:: 

VJmVJJl&L.,-C®iv•0ttGn60 ~Gt:::, f&l'.f~®iv•{-\';l'.f~2 

2effi,ir:000)007J7v-Af$$tJ140)'f&7J7v-A 

1 4 e cf&7J7 v-A,f$$tt 1 8 O)ft{!UJ7 v-A 1 8 e 

t :a:-mu J:: 5 t:::Yf. 71 J:: VJ m VJ :il& L, -ca1i ,0 it G n 6 0 

[0012]-;iJ,;t'000)007J&ttV-J--$M24--c" 

fi, I§ 1 O)@-z";ir: L, fc J:: 5 tc, J:.$av •{-\';$ 2 4 b ti>, 

;t"000)007J7v-Ai$$tt160)J::$7v-Al6b:a:­

§tJ,J:: 0 t:::>'1,.;iJ J:: VJ tfr VJ :il& L.,-Cav\0/t Gn6o iJc, 

rrr:::mav•f-\';$ 2 4 e tJ,, h1JllJO)fJUJ;iJ7 v-A,1$$.H 1 6 

O)jW]J7v-AI6eCiW7J7v-A:1$$tt120)~00 

7 v-A 1 2 e c :a:-§i/:J> J:: 5 f;:>'1,. 77 J:: VJ m VJ ;ii& L, -C®iv \ 

0ft Gn6o T$av•{-\';$ 2 4 d tJ,, -fifJUJO)fJll/717 v­
Af$$tJ 1 6 O)T7J7 v-A 1 6 d :a:-§i/:J>J:: 5 t:::51,.71 J:: 

VJ mVJ :il& L.,-C®iv\0ft G:h6o ~ Gt:::, 1f$®iv\f-\';$ 2 

4 c tJ,, _fi·fJUJO)fJllJ7J7 v-A,!$$H I 6 O)'f&7J7 v-A 

1 6 c cf&7J7 v-A:1$$-tt 1 8 O);t'f)UJ7 v-A 1 8 c 

t :a:-§i/:J>J:: 5 t:::Yf.;iJ J:: VJ m VJ :il& l,-Cav•0ft Gn6o 

[ o o 1 3] ~ G fc, 7 v-A,1$$¥11 2, 1 4, 1 

6, 1 8ti•Gft.67v-A:1$$tJ2 OiJ•GmpJtc::.:h,6A 

jjjf,js:O)J:.jjjO){li:ji'tcli, J::J'.riHJt~V-1--Jr~tJ 2 6 ti>, ::. 

;t-1., G 0) 7 v-A ,1$$-H fc ]{\(~ ~ :r1,:n \ -5 o T ft. t> ij, J:: 

$1Jt~V- J--$tJ 2 6 fi, I§ U:::;,r: L.,fc J:: 5 tc, 111\H:§% 

;(kO)fJlil7J.lx#V- J--l'.fMJ::zfs:f,$:2 6 a :a:-~L.,, --c0)4ill!::: 

--c.:h,-t";h,av\{-\';$ 2 6 b ~ 2 6 e tJ,J,1,5x ~;h,-Cv\-5 cc 

t,t:::, l2m1E!ltcav\{-\';$2 6 f ~2 6 i ti>;lf3,5xis:h,-Cv\ 

60 
[0014]--cl,-C, 1§10)@-z":if:L.,tcJ::5K,iW7Ja 

\,,\{-\';$ 2 6 b tJt, iW7J7 v-Ai$$tJ 1 2 O)J::$7 v­
A 1 2 b :a:-§trJ:: 5 (;:yj,.77 J:: IJ mlJ :il&L.,-C®iv•01t G.:h, 

Do ~tc, :r&$av\{-\';$ 2 6 e tJ,, 1&77"7 v-A:1$$,t,f 

1 8 O)J::$7 v-A 1 8 b :a:-§t\'J:: 5 f;:y'j..71 J:: IJ tJr VJ Jl& 

L, -cav\0ft G:h6o --c L, -C, #fJUJav•{-\';$ 2 6 e ti>, 

ft000)007J7v-Ai$$tt140)J::$7v-Al4b:a:­

Yf.7J J:: IJ ~;t -C, ir:{JlljO){Wjjj)RtfV- J--$tJ 2 2 O)J:$ 

av\{-\';$2 2 bili:{f1:::a1i\0ftG:h60 [j,j~tc l,-C, ~ 

-3-

flllJav\f-\';$ 2 6 c ;,3,, :t"fWJO)fJUJH7 v-,L,;fst$tJ 1 6 0) 

J:.$ 7 v-A 1 6 b :a:-:71-7J J:: IJ ~ ;t -C, ;t'{WJ O){)UJ71 Jxtt 

v- J--$tt 2 4 O)J:.l'.f~av •{-\';$ 2 2 b ili:fft:::a1;,0U- G 

.:h,60 ~ G (;:, 1!1:Jll/lH:::%pjt L.,tcav \{-\';$ 2 6 f ~ 2 6 i 

:a:--t:h-t':h, 7v-Ai$$tt200), 7v-A,!$$t,fl 

2, 14, 16, 1 80)~il'$J:.l'.f~tc®11i•0ft00 

[ o o I 5 ] ::. 0) J:: 5 (;: L, -C, I§ L&. 01§ 2 (;::if: L, tc J:: 

0 fc, rrrooi:::rrroooo r::i:::m 2 s ti", 1&oof:::1&0000 r::i$ 3 o 

ti,, Jttoot=-Jt£oolffl r::i 1r~ 3 2 :a:-fl L.,, fkl1r~ic~~~r~, 3 4 

;3>%,5x~.:h,6::.cfcft.6o c::..:S--c", ti:;t'{i!JJjjj$0)fJliJ7J 

.lxttV- J--$tJ 2 2, 2 4 (i, --cO)fJUJ;iJJxtfV- J--$tJ 

;z[s:f;;is:2 2 a, 2 4 aO)fkJjjjti,, J't:a:-.L".)J-fCJxtt-t6.lxM 

jjj c ft.0-Cv•60 Jdc, ::..n,GO){JllJ7J&ttv- J--$tt 2 

2, 2 4 O)Yf-fJUJoofi, ~3/t'l:1 :a:-flT 6 J:: 5 f:::tJ,5x 2 :ht 
1,,\,50 

[0016] ::.O)J::5~&ttoo:a:-%,5x-t-07J$cL.,-c 

fi, !r,'j,f;:~J:Ot2:h6 t,0)-z"(ift<, {Y~;tf:f, {JllJ7J.lxttV 

- J--$tt 2 2, 2 4 0) fkJjjj(c, ~R:a:-~lf L, tc b 0), Jdc 

Ii, 7F~1hft. c!='O) 8:fh :a:-~Slr L.,fc t,O), fJl1J71)R#V- J-­

$tJ 2 2 , 2 4 El f,$: :a:- ::. :h G 0) a 1h c L, td) 0), ~ G 

/;:, {i!Jjjj)x:\ftV-J--$tJ22, 24§14".:a:-, )x;\fJ-7-{Jv 

A-z"m)JxT 6 ft. Efik 0)7J$ti>t1UlriiJtil§-z"Ji) 0o 

[O O 1 7] ft.:J:3, ::.n61!UJ7J!x#V- J--$tJ2 2, 2 

4 :a:-iffi'/itO)V- J--$1--1 c v-c --cO)P'JjjjfcJ::tcL.,fcJ:: 5 

ft.&tttJ~:a:-J&lf El 1±1:::I&lf--t 6 J:: 5 t::: L, -c t-o/J~mt> 

ft.v\o iJc, J:$:JJt~v- Hffitt2 6 ti, --cO)J::77;,3,G 

Jffi!Y'JJ't:a:-JffittL.,fcif-,Hc, Jffi!Y'JJ't:a:-~~T-5 cc btcJ:Jt~ 

riJtil§ft.$-tttJ• GmfflG 2 ;h,-Cv \ 60 ::. 0) J:: 5 ft.$tJ ~ L, t 

Ii, /r,'ffc~H'.<E2:h6 t)O)-z"/ift.<, {Y~;tf:f, ~, *-l'l11i 
ft. c!='O) v- J--$1--1, il'/JJGWH~ t:"- ;;t.:'o¥>1-r:a:-'2ifl L.,fdJt~ 

7-{NA~~-kO)'l,O)ffi~fflr,Jtil§~Ji)6o 

[ 0 0 1 8] 2 G fC, 7 v-Ai$$tJ 2 0 :a:-mpJt-t-6 7 

v-A,!$$H 1 2, 1 4, I 6, I 8 ii, mB:llriJ~-t" _§_ 

05GO):/f3~1:::f$i3:IHIH~ El-tEft.$-tttJ• GmpJt e's n6o ::. 0) 

J::5~M~~L.,ttl,!r,'fK~JE~.:h,6t,O)-z"tl~<, Ji) 

!>f:'HiU".::t-·li. :a:-flT 6, 11°~ ;tfi', .7- ".f-1v;M!f--1, 17 -1 -'r 

-tJ, 77 ATo/ :J~tJf/. c!:'ti-.:j'fffjriJ~~Ji),0 0 ~fc, 

J:.1lc,~M[{Y1J--c"f'i, av\{-'c'tr~:a:-N'ft--C7 v-Ai$$tJ 2 0 

:a:-N 5J::51:::a1.-\0fttctJ,, m~v- J--$tt 2 2, 2 

4, 2 6ti>il',5xffln\a/ft.c!:'~--c"~--Cv\6~il'tUi, f&ti---C: 

I&lf-t- 6 J:: 5 ic--t 6 =- ~ 16-o/JiwuPJl'fg-z" Ji) 60 

[001s]~:lo,J:1l2~1illiM-z"~M;iJ7v-A:1$$ 

Ul20)T7J7v-Al2d~GVK'f&7J7v-A*$ 

tJ 1 8 O)TH7 v-A 1 8 d tit, V- HJ-z"flfffi~.:h,'t 

v\ft.v\::.~tcft.6:-3>, =-0)~~-z"t,J::1,,\;,3,, v-J--tJ,::. 

.:h,GO)T7J7v-Al 2 d, 18 diJ'>i!t±\T6::.~f;:J:: 

0 t, lilfffi L, ft. v \ J:: 5 /;:, ~ :if: L, f~ v \tit, flfcliT 6 ::. ~ 

t, r,Jtil§ ~ Ji) 6 0 

[ o o 2 o] ::. 0) J:: 5 t::: 7 v-Ai$$tJ 2 o :a:-mMT 6 

::. ~ t::: J:: 0 t, ffl~t:::{tfflT 6 ~/;:, jjtff 6::. t /;: J:: 0 

Shenzhen Ronglida Tech. v. Pathway IP
Shenzhen Ronglida Tech. EX1018

Page 32



-C7 v-.L,;fdl,$t,t 2 o i'.I' 13 i!Ji'tJiclJ:tOO L -c, 5c0)%:l;kic 

f$~:/j[1ffl L -C~oof;;js:7-1,fflJ:i.lU~ noo -jj, ji!;:t.,,~ TL 

tc..lCfJ:, 7 v-Afi','if~:tt:ia::-tfr ij IH:.l'f:::J::t-C-, ~¥fcffi 
!; ffl -s,,, ;z_ "T .L, :¥ o/ :, ;z_ ~f* :ia::- ::1 ;_;, ,,,~ !7 t- 101:x~t-o ::. t 

i'.1>-C-~ 0o 
[ 0 0 2 1 ] ::. 0) J: 5 fcfflp_lt 6 ;h,6 ffi)l\,;Jfl-s,,, .AT A ;J{ o/ 

!7 7- 1 00).fil!:ffl1irttc01i,-c, [gj3:JoJ:V[gl4 tc£01.,, 

-CIDl.~T-◊o ?'ci'\ [gl4 (a)~ (d) O)J::')(C, "f/'.l) 

tfr ij ~ lv-C- :::i 1/ /i :7 Hc JiJGYfi L tc. tta 0) ffl)l\,; Jfl "S/ .A T A 

;¥ o/ !7 7- :ia::-, ji:lJl';O)$-O;O)~fC, [gj 4 ( d) ->[gj 4 

(a) 0) J:: ? (C, #.t1f-o ::_ C fC J:: 0 -C 7 v-Afi',Jmt;t 2 

o 0)7 v-Ai$$t,f 1 2, 1 4, 1 6, 1 8 :t.,, 13 i!Jl't(Jtc 

ll:tOO L -C, 5GO)W:l;kic{$~1l1w L -C, t-:;jjjf;;js:7-1,ffip_lt e:h 

0o ::.n,(CJ:: ij, {Jl!Joo$fc-Yc:ia::-JxttT0{Jl!JjjJx!fJ--S,,,-" 

im:tt22, 24ffi&.L-,J:oo$K00~3/c:ia::-~~ll:tM~ 

~~J:$ll:tM"S/-t-$:tt26ffito/t-e:hkttat~ 
ij, ~2(Cff;Ltc.J::')(C, iWi:m(CiWTio00r:J$2 8:t.,>, 1& 

oofcfioo00r:J$3 Oi'.1>, J1£oofc,/1£jjjifflr:J$3 2:ia::--ffL-, 

p'gl'f~lcfflJ?~1:F~, 3 4 i'.1>%J:i.lt e: ho::. t ICft 00 

[0022]~L--C, ~3Kff-L-kJ:::>K,~o/:7~P 
-,v~i, 3 6 fCjlljr,. L tu<; o/ :71ff o -,v 3 8 :t.,, G, ,,,.;; o/ 

:7"S/-t-$;f;t40:ia::-aijWL-C, iW757v-A;f$$;f;tl 

2 O)J.fi:$iW:1JO)r:iJ7 v-A 1 2 d i.J,i?:J_S'[i::JJ:i.J,0 -c, 

.1iJ:$0).jj7v-Afi',$Hl80)J:$7v-Al8 

b~oJ:5fc, •oooor::il'f~3 o:ia::-1rL-t,,,~o/:,-s,,,-H~ 

tJ 4 O :ia::-~B!it L -CWc.•-t oo 
[ 0 0 2 3] ::. 0)/-'; :1 7 -s,,,- t-'WH 4 0 0) J:jjj (C)..~, 

Wt~tt c!::O)Wl~{* 4 2 :ia::-jllj2.1ifT o t t b fC, J:$#.tM"S/ 
-t-$t;t260)~fflJ::iJJ::ij, 00~7-5Y~44~GOO 

~~~mtt-to. ::.nKJ::ij, J:JmJJ:tt-s,,,-t-imH2B 

:ia::-~~ L-tdffi~-Yc:t.,,, 11:lll';~F~i 3 4 p'glc-c* G i.J,t,,3/c t 
tt-o t t t)lc, ffi:lll';~~, 3 4 p1g:im1c:Jo1,,,-c~-fclJ:tMe: 

~ *k,ffl$0)ffl1i&tt-s,,,-t-JmH22, 240),lx!fr 

ootcJ:0-c&ttisn, tf~f*4 2 O)~ooicm~-Yci'.l'~-

1cJJ:taimtte:n. ti6b-c atFtffi:lll';tta:t.,,;m~e:ntc.ffi 

:lll';to/t-ffiB!it%e:ho::.tK~-◊- ~L--C,iWooOOr::i$ 

28:ia::-1rL-t,ffi:lJl';fflft~~46K-Cffi:lll';:ia::-00~T00 
[o o 2 4] --Ji, ffi:lJl';:t.,,~TL-tc.•1cr1:. ,,,~o/:,-s,,,­

t-'Wtt4 o~~ij~~, 7v-Afi',$t;t20~, ~4 

(a)~ (d) O)J:'JfC, tfrij~tJ>tc1t-C-, fl1i¥1cffi~ 

ffl "S/7- TA:¥ o/ :7 7-. 1 0 ~{,is:~ :::r ;_;, ,,,~:, t- (c~)(_~T 6::. 

t:t.,,--c~ o. ~ 511:, *~~O)•~m-s,,,.A7A:¥o/:, .A 

O)m 2 0)~1Jf!if7tl~ff-Ti4m~-c-&J-◊o ~ 1 (Cff; L-td,e:M!i 

lftlO);/j!;ffl -s,,, .A "TA:¥ o/ :7 7- t l'il'JmVtffl$:'ifMJiUi, l'il'J 

C#,lffl~%~{1 L -C ~O)~*IBftIDI.~ ~1f~T '◊o 
[ 0 0 2 5] ::_ 0)~1Jf!i{Jtl-C-fj:, f-:;jjj{,js:O)jWjjjjj (Cjlljr,fll L 

kiW757v-A;f$$;f;t12K,#~ffl00$0)ffljjJxAf"S/ 

- t-JmtJ 2 2, 2 4 t l'il'J:tlHc, ~~~-fc&MToRM 

oo~~T o&M"S/- t- i'.I' G ft o M"-Jift/~--s,,,- t-Jmt,f 5 

0 :ia::-~~ L -C &J 60 ::. 0) 7J ,,,~--s,,,- t- 'fffit,f 5 0 f:t, f--_$ 

-4-

7 v-.L, 1 2 b O)J:75$ 5 4 J:: ij T:iJtc~TT o J:: :'> ic 

~li'L-tc.Jmli'13T=Eft~v''fffitt5 6 t, l'il'Jffitc, 7v-A 

fi','if~tt 1 2 {J)r7J7 v-A 1 2 d i.J•GJ:jjfcMVo J::? 

(C~~L-k:Mlv'$tJ5 6' C7.l'GtJi$:e:h-Cv'o. =-n 
G O)fN" ,imt-t 5 6 O)r~, ic 11:. q:rF~, ,coo r::i ffl O)llJJi:Fdi s 4 :t.,, 

WJ:i.lt ~h-C:lo ij, ::. Gl)llJJi:F~i 5 4 :ia::-1rL- -c~~~fc J: 0 -c 

p',]$:ia::-ffl:lll';-C-~ 6. * tc., ::. O)ivJ7Jft r,--s,,,- HJ 5 o 

C 5 6, 5 6' ) i'.I', -~~FdiP'Jtc;tcs1,,,-crir1i.A..r/fl:t.,, 5 
~~Jx!}J V-C fflJll,;~F~iP'JtCiW7ii.J•G~ ij :ia::-&J-C o::. t 
(cit 6 0)-C-, e: G 1cafrtttffl:lll';~~~ilil:~-C-~ o J:: ? (C 

tt-:i -ci.,, oo 

[0026] ::.O)J::5KiW757v-A;f$$t;t120)J:T 

(C:Mlv ,Jmt;t 5 6 , 5 6 ' ~~1t 6 {~:b ij IC, [gj 6 (Cff; L 

td: 5 IC, ic:tt (Cr.&:v ,imtt 5 6. 5 6 ' :ia::-B!it 1t-C t J:: v' 
::.t~~--C-~-◊o ~7~.*~~0);/j~ffl"S/7-o/A:¥ 

o/ :, 7, 0) m 3 fJ) ~1Ji!i ¥a :ia::- ff-t-*4m [gJ --c &) o • [gJ 1 , c ff; L 

tc.~nffifrtlO)ffi:lJl';ffl "S/ 7- TA:¥ o/ /;7 7- t ['il'Jffittt-ili'J:i.lt'fffittfc 

~ l'il'JC#ft3~~#L-t~O)~-~IDl.~:ia::-~•-t6. 
[ 0 0 2 7] ::_ 0)~1Jf!i{JtlG7) J::? [C, /~ o/ :7 "S/- }- 'if~t;t 6 

offi.iW1i7v-Ai$$tt120)J.fi:$iW7JO)r:iJ7v­

Al 2 di.J>G.ll:/:JJ:;j,0t, fi1iJ:$0)fi1i7v-A..f$ 

l'f~t,f 1 8 O)J:;f~7 v-A 1 8 b ~-◊ J: 5 lc, -'fo-!)~liltT 

0 J:: 5 IC~-i!if Lt i) J:: v 'o ::. 0) J:: '? (CfflJ:i.ltT o ::. t IC J:: 

0~(. ffi~Toiti(cf:t, ffi~Jtj-s,,,7,7A:¥o/:?7-l 01!:: 

ll:tOOt- o tc ,t--c, 1J.1Joo'if~t.-:*:ia::-Rttt- -51Jl!11i &tt-s,,,- t­

$tJ 2 2, 2 4 i.J,&• L -1:ooimicm~-Yc1r:~imill:tMPJ 
filgft J:$tu;~-s,,,- }- 'fffit.-1 2 6 ;j'\{_iL. L, ~O) P'J$(Cji~ 

~r~, 3 4:t.,,WJ:i.lte:no t t ttc, ~$iW7J0)7 v-A;f$ 

$tJ 1 2 d i.J,Gfti::JJ:i.1>0-C, ~:1JJ:$0)J:$7 v-A 

1 8 b (C~g/-'; :1 :7 -s,,,- t-$Hi'.1>, .jjfjl]tfil$~1rL--C 

~~e:ht o/ t- e:ntc.tt~ t ttoa 

[ o o 2 8] * tc., ffi~;j,~T L-tdifCfi. 7 v-A;f$ 

im+,11r:!fr ij ~trtc1t-c-, 111i¥tcffl~ffl -s,,, 7- o/ A:¥ :1:, 7-

~{;;$::ia:- ::::z ;_;,,,,{:, Hclfx~To = t n,--c~ 6 • .8J:, *1e 

aJjO);/j~ffl "S/ 7- TA:¥ o/ :7 7-. {J)~»ffi{Jtl(C--::>v 't~MJl L-tc. 

i'.I', 41elY'lf:tfJiJG ::.hGfc~RJE~h-o tO)-C-ttv'. ¥tl;t 

fj\ J:fc~:M!i¥tl--Cfi, 7 v-Ai$$tJ--ct-:;oof*:ia::-%J:i.lt L 

tc.:t.,,, 8tfilf*lt~'Gl)$oof*:ia:-t11i'J:i.ltT0::.tt. £-Ji%, 

-s-W--c$oof*~fflJ:i.lt-t-o=tt.m~PJ~--c~0. ~tc.. 

J:llc~:1Ji!if71J--cr:t. 1W11i &MS/- t-JmtJ 2 2. 2 4, tt G 

mcJ:$lJ:tM-s,,,- H~M 2 6 :ia::-th-t:''n,O)m1,,,ftir~:ia::-tfr 

ij~L-cm~L-t, 7v-Afi',$t;t200)7v-Afi',$ 

tJ 1 2, 1 4, 1 6, 1 8 (C~~ Ltd>, 5]1]~7 v-A 

fi',l'f~t;t0)%~fci;-:bittc.~i;---tli :ia::- ffl;,g L -C, ::_ n,(C J:: 

ij, 19-"S/- t-Jmtt~'i9-7v-A;f$$,t,f 1 2, 1 4, 1 

6, 1 8 (C~~T-◊::. t b PJ~-C-&J-oft c!::;f.lk O)~J!il> 

AT~--C~oo 
[0029] 

[~IY'i 0)50_!:f!;] *1e~ O)ji~jfj-s,,, 7-TA:¥ c1 :7 7- (c J::h 

ri, :::r ;_;, ,,,{ -7 Hc'IJr ij ~h-J.fx~ L-tc.tta:t.,, G, ffl~lc{~ 

Shenzhen Ronglida Tech. v. Pathway IP
Shenzhen Ronglida Tech. EX1018

Page 33



.fflT 0 ~1=., :!Jttf' 0:. ct=. J: 0 t 7 v-.L,:lf,$-tti.i! El th 

8'9(;:_:!Jt!ffi Lt, 5ccZ)%:fl\(;:. f$5:R1l1i L t~ffii{,$:n,i'i'f P.lt ~ 
h,00 ::_tt,(;:_J: fJ, 1JliJjjj]'.f~t.:.]\:;~lz:!}J--t-5fllJJ:::iJ5:!J-s,,­

t- $tJ i.i!{ftj!: L, J: jjj$ (;:_ -~ ~ ]\:; ~~~ :!Jtf:f(BT~ f,t J: $ 

tJ.ttfc-s,,- r'lflltJn,--t c1 r ~h,fcttff!U::ft fJ, -fcZ)P'J$1=. 
m~@r~, n,%,ox; ~ n,00 

[0030]-fLt,.$M:::fJ(7,)7v-A:lf,$-tt~Gft 

'/iJ:i.1>0 t, 11:::iJ J:$(7,) 7 v-A1$$tJf;:.?i':.g/\ o/;, 1/ 

- t-$tJ~f&:::iJ1JliJjjjj'.f~~Jr L t*~~c.11:-C~ 00 :. (7,)/\ 
o/;,-s,,-t-$-ttcZ)J:jjj~A~,.~~~(7,)-~~~Effi': 

i""0ttt~,J:$:!Jttfc-s,,-r'lflltt(7,)~fflJ::::fJJ:1J,M 

~7'c~JffiM·t0:. c t:::.J: fJ. J:$Jltl!x-s,,- t-8-tt~m~ 
Lfc,~~]\:;i.l,. * G 7.1,1,, '7C t f,t a t t b t=.. ffll;@f!i9P'1 
fffif;:_.tc,1,, ,-c:1$)-tc:!Jtl!J( ~ h,. '¼ tc. {l{IJ$cZ)fJUJ:::fJ 5:M-s,,­

t-fffittfc J: 0 -c 5:M 6 n,. :Mz'!J:~~ffif tclffi~ :Ytn,:1$)-tc 

:!Jttfc~M~n, •• ~-ca~~ffl~tt•~-M~htcffl~ 
--t c1 r n,~,;g ~ h 0 :. c fcit 0 o 

[O O 31] -:::iJ. ffli;:;1,~TLfd&tcf:t. /\o/;,-s,,­

t- J'.f~tJ ~ I& fJ ~~. 7 v-A:1$J'.f~tJ ~tfr fJ JH.dc it-c. 
1'ii'fl:\itcffl~.ffl-s,,;7.7Alf,o/;, 7-~{,$:~::r::,,,/~;, H:::.mz.i1¥1 
--ta=.cn,-c:'2'00 vt:0-c. *~~tcJ:n,f:f. ~1{7'!/ 

S.:~f.t t·-c. A~. ·~~ffli;i""0~1:l-fc. tit~cJ,)J: 5 
ft!xMt.&. "f''-17 .1--lf-. ftGViU~o/YWIEft.!::'cZ)~ 

illi~ b 0 tcffli;* o/;, A~, ~rfjfjifcmJt{JL:11:fci§c.ul""C" 

~ -5 t t t f:::.. ffli;~Tf&t.:. :.tt,G ~rfif\i!=.Ji-:tfBJ~ 

-C. Jl'.JliN'cZ)~(Cii ;i5:R G ft v ,:!Jtiffi~#ft G Vf:::. tfr fJ ,JJ!Ji­

l&~J El :i'EtcmJJx: 6 ;t1.,fdm~---c{lg5Fl]ftffll;.ffl -s,, 7' 'r A* c1 

;, 7, ~mi#i"" Q =- t n,--c '2' ◊o 
l izi ffii (7,) AA¥ ft~ a}l l 
[lzil]lzil~.4~~(7,)Jj~.ffl-s,,;:z,7AiT-c1Y7.cZ)ffi 

1 (7,)~:ot!J-Wtl cJ,)71/gf #;J.tW.lzl -c ;b Q 0 
[iz12]izl2~. lzilcZ)Jj~)tl-s,,;7.7Alf,o/;,;7.cZ):j)t!ffi 

L tctt~ :a:~~ T 0 #',-J-m lzl ---c- &J a o 

[izi3]1z!3~.;,js;~~cZ)ffli;ffl-S,,7-7A)f,o/?7.cZ)~ 

mtt• ~?ll~T Q ff.i[PJM4m~ -c &) Q 0 

[iz14]~4~.4~~cZ)Jj~.ffl-s,,;:z,7AiT-c1Y7.cZ)J[l( 

tfi:::iJrt ~m~i"" a ff.![~~ -c;b 0 o 

[lz!5]~5~.*~~cZ)ffli;.ffl-S,,7.'TA4{o/Y7.cZ)ffi 

2 (7,)~:of!j,Wd:a-~T#Jl.tW,~-C&J Do 
[izi6]~6~.*~~cZ)ffli;ffl-S,,7-7A)f,o/?7.cZ)~ 

5 (7,)l:\IJ(7,)~:ot!J¥ct:a-~i""#4m~-c&J00 

[iz17]~7~.*~~cZ)Jji;.ffl-s,,;:z,7A)f,o/?7.cZ)ffi 

3 (7,)~:of!j,Wd:a-~T#Jl.tW,~--C;b ◊o 

[lz!8]~8~.~*(7,)•i;(7,).(7,)--to/t-(7,)tt•:a-~~ 

-5-

T 0 tlm lzl --c ;b 0 a 

lfsf%(7,)m~1 
1 0 ffl~ Jfl 1/ 7- 7" A ,J{ o/ ? 7-

1 2 7 v-.L,:lf,$-tt 

12d 7v-A:1$$M 

12d T::1J7v-A 
1 2 C h.:{l(i]7 v-.l, 
12b J:$7v-A 

1 2 M::1J7 v-A:1$]'.f~tJ 

1 4 fj1JJ::1J7 v-A:1$$tJ 

14b J:$7v-A 

1 4 c M::1J7v-A 
14 d T:::iJ7v-A 

1 6 fJUJ:::iJ7 v-A:1$$M 

1 6 b 

1 6 C 

16d T::1J7v-A 

1 8 fj::1J7 v-A..f$$tJ 

1 8 b J:J'.;'~7 v-A 

1 s c -ti"f!IJJ7 v-A 

2 0 7 v-A..f$$-tt 

2 2 fJl1J:::fJ5:M-s,,- H~tJ 

2 2 a f!IJJ :::fJ JxM-s,,- t- $M:$: f,t;: 
2 2 b~2 2 d ~i.,,f1:;$ 

2 4 fJl1J:::fJ5:M-s,,- H~tJ 

2 4 b ~ 2 4 d ~H-t$ 
2 6 J:$.J)ttf(-s,,- t- $f,J 

26a W::1J5:M-s,,-t-fffitt;,js;~ 

2 6 b. 2 6 c ~H-t$ 
2 s Moo!fflr:1$ 
3 0 fjjjj!ffir:J$ 

3 2 .jjjlffi r:1$ 

3 4 ffli;@FdJ 
3 6 /~o/ ?::trJa-;v~b 

3 s /\o/Y::t1Ja-1v 

4 O /'\ o/ ;, -s,,- t- $¥1 

4 2 Zf~~ 
44 ,~a}l7.!>'YF 

4 6 ffli; Jfl ;tJ } 7 
5 o M:::fJ:iJ/~--s,,- t-8-tt 

5 2 jejrj7J7J/\-::tflfi'r!~j'.f~tJ 

5 6 met-t 
6 o /'\ c1 ;, -s,,- t- $M 

Shenzhen Ronglida Tech. v. Pathway IP
Shenzhen Ronglida Tech. EX1018

Page 34



261 
26a 26 

26e 26d 
.,,.,••'""' I 

.......... ~ 

@ 26h 

22c 12 
24d 

26 

12d 
60 

10 

-6-

j" 
18b 

24C 

24a 

18b 
;--. __ 
' ··--1 - •• 

[ ·-·~ ... __ _ 

,• ···-.. 
I ~, ' 

' . , ' , 
' ' 

,/---r1 
' 

.,._,,,.,.• .. •· 

' 

/ ! 
' , 

24 

Shenzhen Ronglida Tech. v. Pathway IP
Shenzhen Ronglida Tech. EX1018

Page 35



(a) 26 

22 

(b) 26 

~·-=,,,,, 

12 

54 

56 

50 
56' 

26 

12 

54 

26 

-7- Shenzhen Ronglida Tech. v. Pathway IP
Shenzhen Ronglida Tech. EX1018

Page 36



PE2E SEARCH - Search History (Prior Art) 

Ref# Hi1s 

L1 1 

L2 4 

L3 2 

L4 2 

L5 1 

L6 8 

L7 7 

LS 13 

05/14/2025 10:58:26 AM 
Workspace:90019924 

Search Query 

"7841729".pn. 

("3604913" I 
"20060007666" I 
"20070121343" I 
"20070139515").pn. 
AND(PGPBIUSPTI 
USOC).dbnm. 

("20050151042" OR 
"6238060") .pn. 

KR200316985$.did. 

"49334948". fmid. 

((US-7841729-B2 OR 
US-3604913-A OR US-
6238060-B1).did. AND 
USPT.dbnm.) OR ((US-
20070139515-A1 OR 
US-20070121343-A 1 
OR US-20060007666-
A1 OR US-
20050151042-A 1).did. 
AND PGPB.dbnm.) OR 
( (KR-200316985-
Y1).did. AND 
FTDB.dbnm.) 

("4974138" I "5179474" 
I "5457 492" I "57 45176" 
I "5825495" I "5828449" 
I "6084631").pn. AND 
(PGPB I USPT I 
USOC).dbnm. 

((US-7841729-B2 OR 
US-3604913-A OR US-
6238060-B1 OR US-
5828449-A OR US-
5457 492-A OR US-
5179474-A OR US-
497 4138-A OR US-

DBs 

(USPAT) 

(US-PGPUB; USPAT; 
USOCR) 

(US-PGPUB; USPAT) 

(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; 
IBM_TDB) 

(US-PGPUB; USPAT; 
USOCR) 

(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; 
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5825495-A).did. AND 
USPT.dbnm.) OR ((US-
20070139515-A1 OR 
US-20070121343-A 1 
OR US-20060007666-
A1 OR US-
20050151042-A 1).did. 
AND PGPB.dbnm.) OR 
( (KR-200316985-
Y1).did. AND 
FTDB.dbnm.) 

8 AND reflect$4 

((US-7841729-B2 OR 
US-3604913-A OR US-
6238060-B1 OR US-
5828449-A OR US-
5457 492-A OR US-
5179474-A OR US-
497 4138-A OR US-
5825495-A).did. AND 
USPT.dbnm.) OR ((US-
20070139515-A1 OR 
US-20070121343-A 1 
OR US-20060007666-
A1 OR US-
20050151042-A 1).did. 
AND PGPB.dbnm.) OR 
( (KR-200316985-
Y1).did. AND 
FTDB.dbnm.) 

(Artificial Intelligence) 
More like doc: 
KR-200316985-Y1 
Text: 
(KR-200316985-Y1 OR 
KR-200500367 45-A OR 
CN-1667492-A OR US-
7751092-B2 OR EP-
1524836-A 1 OR KR-
100587862-B1 OR CN-
108322627-A OR JP-
2005143091-A OR JP-
H11146241-AOR US-
20050088528-A 1 OR 
US-20050054227-A 1 
OR KR-20050056795-A 
OR JP-H1184491-A OR 
JP-2020073985-A OR 
US-20050140813-A 1 
OR FR-2642535-A 1 OR 
JP-S6159973-A OR 

IBM_TDB) 

(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; 
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, Fl, 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, SI, SK, 
TH, TN, TR, TW, UA, 
VN); FPRS; EPO; 
JPO; DERWENT; 
IBM_TDB) 
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EP-1524836-B1 OR 
CN-108989622-B OR 
J P-200418677 4-A) .did. 

(Artificial Intelligence) 
More like doc: 
US-20050151042-A 1 
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-B 1 OR CA-
2454751-A1 OR US-
20050151042-A1 OR 
US-5929903-A OR EP-
1241517-B1 OR US-
9413930-B2 OR CN-
11036587 4-B OR US-
11089232-B2 OR JP-
67 55995-B2) .did. 

("2005/0151042") .urpn. 
AND(PGPBIUSPTI 
USOC).dbnm. 

(Artificial Intelligence) 
More like doc: 
US-7631979-B1 
Text: 
(US-6260984-B1 OR 
US-6273581-B1 OR 
US-20040218089-A 1 
OR CA-2454751-A1 OR 
US-7631979-B1 OR 
US-20090310329-A 1 
OR US-D1058882-S 
OR US-20130194775-
A 1 OR CA-2385646-C 
OR US-9818314-B2 OR 
US-D1023378-S OR 
US-6634763-B1 OR 
EP-0491717-B1 OR 
US-20030012012-A 1 
OR US-5722754-A OR 
WO-2014105101-A2 
OR CA-3182907-A1 OR 
WO-2021226697 -A 1 
OR US-11543119-B2 
OR US-6767107-
B1).did. 

("4258387" I "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, Fl, 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, SI, 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, Fl, 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, SI, SK, 
TH, TN, TR, TW, UA, 
VN); FPRS; EPO; 
JPO; DERWENT; 
IBM_TDB) 

(US-PGPUB; USPAT; 
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I "5379201" I "5475441" 
I "5684530" I "6273581" 
I "634487 4" I "D455855" 
I "6435692" I "6646672" 
I "6877878" I "6979093" 
1 "7225414" I 
"20030227770" I 
"20040140459" I 
"20040218089" I 
"20050151042" I 
"20050207170" I 
"20060095297" I 
"20060181862" I 
"20070081094" I 
"20070103918" I 
"20070138360").pn. 
AND(PGPBIUSPTI 
USOC).dbnm. 

("4258387" I "5010412" 
I "5379201" I "5475441" 
I "5684530" I "6273581" 
I "634487 4" I "D455855" 
I "6435692" I "6646672" 
I "6877878" I "6979093" 
1 "7225414" I 
"20030227770" I 
"20040140459" I 
"20040218089" I 
"20050151042" I 
"20050207170" I 
"20060095297" I 
"20060181862" I 
"20070081094" I 
"20070103918" I 
"20070138360").pn. OR 
("7631979").urpn. AND 
(PGPB I USPT I 
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-A 1 OR 
US-7253840-B2 OR 
US-20030210340-A 1 
OR US-20040211868-
A1 OR KR-100965876-
B1 OR CA-2454751-A1 
OR JP-2005236513-A 
OR TW-I236285-B OR 
US-7126816-B2 OR 
TW-M256458-U OR 
US-2005024 7845-A 1 

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, Fl, 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, SI, SK, 
TH, TN, TR, TW, UA, 
VN); FPRS; EPO; 
JPO; DERWENT; 
IBM_TDB) 
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OR US-20060109375-
A1 OR US-
20060109613-A1 OR 
US-20060282866-A 1 
OR US-20070001087-
A1 OR US-8401869-
B2).did. 

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

(Artificial Intelligence) 
More like doc: 
US-20030227770-A 1 
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-A 1 
OR US-20040264170-
A1 OR US-
20120008312-A1 OR 
US-20010028562-A 1 
OR US-7004596-B2 OR 
US-20020057566-A 1 
OR US-7938563-B2 OR 
AU-3890101-A) .did. 

("2003/0227770") .urpn. 
AND(PGPBIUSPTI 
USOC).dbnm. 

(Artificial Intelligence) 
More like doc: 
US-20050207170-A 1 
Text: 
(US-6575593-B2 OR 
US-6666563-B2 OR 
US-20040047152-A 1 

(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, Fl, 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, SI, 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, Fl, FR, GB, 
HR, HU, ID, IE, IL, IS, 
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OR US-20050007778-
A1 OR US-
20050207170-A1 OR 
US-10551043-B1 OR 
J P-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-A 1 OR 
CA-2124107-C OR TW-
M320644-U OR US-
7527392-B2 OR US-
7429118-B1).did. 

("2005/0207170").urpn. 
AND(PGPBIUSPTI 
USOC).dbnm. 

(Artificial Intelligence) 
More like doc: 
US-20060181862-A 1 
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-
H 10206942-A OR US-
6022124-A OR US-
6528954-B 1 OR Fl-
106770-B OR US-
6454437-B1 OR US-
6246184-B1 OR US-
6556067-B2 OR US-
7202613-B2).did. 

("2006/0181862") .urpn. 
AND(PGPBIUSPTI 
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, SI, 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, Fl, 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, SI, 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, Fl, FR, GB, 
HR, HU, ID, IE, IL, IS, 
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ADJ ON ON 

ADJ ON ON 
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4161018-A OR US-
4211955-A OR JP-
S556687-A OR US-
4264845-A OR US-
4459645-A OR US-
4677533-A OR US-
4882498-A OR US-
5010412-A OR US-
20070247528-A1 OR 
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. 

("3737722" I "3800204" 
I "4161018" I "4164008" 
I "4211955" I "4264845" 
I "4298869" I "4459645" 
I "4677533" I 
"4882498").pn. OR 
("5010412").urpn. AND 
(PGPB I USPT I 
USOC).dbnm. 

(Artificial Intelligence) 
More like doc: 
US-5379201-A 
Text: 
(US-2329556-A OR US-
2561744-A OR US-
2597662-A OR US-
4432042-A OR US-
4626965-A OR US-
4893222-A OR US-
4949230-A OR US-
5130907-A OR US-
5165779-A OR US-
5117339-A OR WO-
9201193-A1 OR US-
5077643-A OR US-
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. 

("2329556" I "2561744" 
I "2597662" I "4432042" 
I "4626965" I "4893222" 
I "4949230" I "5035392" 
I "5055977" I "5077643" 
I "5091832" I "5117339" 

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

(US-PGPUB; USPAT; 
USOCR) 
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2025/05/12 
11 :40 AM 

2025/05/12 
11 :41 AM 

2025/05/12 
11 :41 AM 

Page7 of 23 
PE 

Shenzhen Ronglida Tech. v. Pathway IP
Shenzhen Ronglida Tech. EX1018

Page 43



L29 38 

L30 33 

L31 39 

05/14/2025 10:58:26 AM 
Workspace:90019924 

I "5122941" I "5130907" 
I "5165779" I "5183325" 
I "5192046").pn. OR 
("5379201").urpn. AND 
(PGPB I USPT I 
USOC).dbnm. 

(Artificial Intelligence) 
More like doc: 
US-6273581-B 1 
Text: 
(US-4091246-A OR US-
4959810-A OR DE-
59006945-D1 OR US-
4949230-A OR JP-
2598568-B2 OR US-
5055977-A OR US-
5539801-A OR CA-
2174831-C OR CN-
2247830-Y OR US-
5868487-A OR US-
607 4228-A OR US-
6273581-B1 OR US-
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-A 1 
OR RU-2004103273-
A).did. 

("4949230" I "5055977" 
I "5091832" I "5117339" 
I "5119239" I "5130907" 
I "5165779" I "5325280" 
I "5868487" I 
"6186636").pn. OR 
("6273581").urpn. AND 
(PGPB I USPT I 
USOC).dbnm. 

(Artificial Intelligence) 
More like doc: 
US-6435692-B 1 
Text: 
(JP-2525699-Y2 OR 
US-5122941-A OR US-
5183325-A OR US-
5136477-A OR US-
5122937-A OR DE-
4202776-A 1 OR US-
5247314-A OR US-
5379201-A OR US-
5615945-A OR FR-
2754588-A3 OR US-
6435692-B1 OR US-
6481866-B2 OR US-
6505949-B2 OR US-

(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, Fl, 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, SI, 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, Fl, 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, SI, SK, 
TH, TN, TR, TW, UA, 
VN); FPRS; EPO; 
JPO; DERWENT; 
IBM_TDB) 
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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" I "5091832" 
I "5122937" I "5122941" 
I "5136477" I "5172974" 
I "5183325" I "5203622" 
I "5379201" I "5486986" 
I "5590950" I "5615945" 
I "5707137" I "5803572" 
I "5868487" I "5899553" 
I "6273581").pn. OR 
("6435692") .urpn. AND 
(PGPB I USPT I 
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 -B 1 OR 
JP-H11284560-A OR 
KR-20040026297-A OR 
J P-2005093277-A OR 
US-D350726-S OR KR-
20090109023-A OR IT-
201900006610-A1 OR 
J P-2005189406-A OR 
US-5977747-A OR CN-
1629715-A OR FR-
2822325-A3) .did. 

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

("2205860" I "4052607" 
I "4446506" I "4490776" 
I "4504888" I "4616293" 
I "4807089" I "5023756" 
I "5023757" I 
"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, Fl, 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, SI, SK, 
TH, TN, TR, TW, UA, 
VN); FPRS; EPO; 
JPO; DERWENT; 
IBM_TDB) 

(US-PGPUB; USPAT; 
USOCR) 

(US-PGPUB; USPAT; 
USOCR) 

ADJ ON ON 

ADJ ON ON 

ADJ ON ON 

ADJ 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 1 

L37 38 

L38 73 

L39 35 

L40 565 

L41 313932 

L42 30180 

L43 13 

L44 3638 

L45 1464076 

L46 122365 

L47 67 

L48 49 

05/14/2025 10:58:26 AM 
Workspace:90019924 

(PGPB I USPT I 
USOC).dbnm. 

35 AND (silk OR 
muslin) 

(fabric near? diffus$3) 
SAME (silk OR muslin) 

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

38 NOT 37 

diffus$3 near? (silk OR 
muslin) 

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

diffus$3 SAME camera 

40 AND 41 AND 42 

diffus$3 near? (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-
5457 492-A OR US-
5179474-A OR US-
497 4138-A OR US-
5825495-A OR US-
7631979-B 1 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 ON ON 

ADJ ON ON 

ADJ ON ON 

ADJ ON ON 

ADJ ON ON 

ADJ ON ON 

ADJ ON ON 

ADJ ON ON 

ADJ ON ON 

ADJ ON ON 

ADJ ON ON 

ADJ ON ON 

ADJ 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 

05/14/2025 10:58:26 AM 
Workspace:90019924 

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-
697 4223-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-A 1 
OR US-20060007666-
A1 OR US-
20050151042-A1 OR 
US-20040211868-A 1 
OR US-20050230583-
A1 OR US-
20060282866-A 1 OR 
US-20070001087-A 1 
OR US-20030227770-
A1 OR US-
20040218089-A1 OR 
US-20050207170-A 1 
OR US-20060181862-
A1 OR US-
20070103918-A1 OR 
US-20020014960-A 1 
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-A 1 
OR US-20010048409-
A1 OR EP-1072884-
A2).did. AND 
DWPl.dbnm.) OR ((US-
1633315-A OR US-
1510049-A).did. AND 
USOC.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 711985 

L51 70408 

L52 56826 

L53 1325025 

L54 3817902 

L55 25995 

L56 16242 

L57 1820 

05/14/2025 10:58:26 AM 
Workspace:90019924 

(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 ON ON 

ADJ ON ON 

ADJ ON ON 

ADJ ON ON 

ADJ ON ON 

ADJ ON ON 

ADJ ON ON 

ADJ 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 381 

L59 155 

L60 2997 

L61 743 

L62 123 

L63 691 

L64 88 

L65 36 

05/14/2025 10:58:26 AM 
Workspace:90019924 

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 ON ON 

ADJ ON ON 

ADJ ON ON 

ADJ ON ON 

ADJ ON ON 

ADJ ON ON 

ADJ ON ON 

ADJ 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 36 

L67 33 

L68 16 

L69 10 

L70 19475 

L71 6788 

L72 144525 

L73 7323 

05/14/2025 10:58:26 AM 
Workspace:90019924 

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

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

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

65AND 
(@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) 

70AND 
(@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 ON ON 

ADJ ON ON 

ADJ ON ON 

ADJ ON ON 

ADJ ON ON 

ADJ ON ON 

ADJ ON ON 

ADJ 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 3549 

L75 3699629 

L76 3262 

L77 1510 

L78 139 

L79 61 

L80 55 

05/14/2025 10:58:26 AM 
Workspace:90019924 

73AND 
(@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 

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

77 AND ((computer OR 
laptop OR tablet) near5 
(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-
5457 492-A OR US-
5179474-A OR US-
497 4138-A OR US-
5825495-A OR US-
7631979-B 1 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 ON ON 

ADJ ON ON 

ADJ ON ON 

ADJ ON ON 

ADJ ON ON 

ADJ ON ON 

ADJ 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 

05/14/2025 10:58:26 AM 
Workspace:90019924 

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-
697 4223-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-A 1 
OR US-20060007666-
A1 OR US-
20050151042-A1 OR 
US-20040211868-A 1 
OR US-20050230583-
A1 OR US-
20060282866-A 1 OR 
US-20070001087-A 1 
OR US-20030227770-
A1 OR US-
20040218089-A1 OR 
US-20050207170-A 1 
OR US-20060181862-
A1 OR US-
20070103918-A1 OR 
US-20020014960-A 1 
OR US-20080079906-
A1 OR US-
2008017 4691-A 1).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-
WO2003010525-A1 OR 
J P-2002310626-A OR 
EP-0822409-A2).did. 
AND FTDB.dbnm.) OR 
((US-20010043468-A 1 
OR US-20010048409-
A1 OR EP-1072884-
A2).did. AND 
DWPl.dbnm.) OR ((US-
1633315-A OR US-
1510049-A).did. AND 
USOC.dbnm.) 

80 AND ((liner OR (US-PGPUB; USPAT; ADJ ON ON 2025/05/13 
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L82 3 

L83 0 

L84 6 

L85 3 

L86 43 

05/14/2025 10:58:26 AM 
Workspace:90019924 

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-U 1 
Text: 
(DE-20310780-U 1 OR 
J P-2005050729-A OR 
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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 

5 

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 

15 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-

20 ner and the benefits of a fluorescent lamp may be 
availed of. 

(Siu, B) describes a system which has multiple rings of 25 

illumination focused towards their axes. It appears that 

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 

it would be difficult to control and drive such an arrange­
ment in a high-speed real-time manufacturing environ-
ment. 

Objects 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 aver­
tically adjustable manner; and 

30 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-

35 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 parts. The 
outlets are preferably located at approximately the cen-

40 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 
45 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 

50 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 
55 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-

2 
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ter comprises a frame grabber with a pixel jitter value of 
less than 5 ns. 

gle-component views of the component in another view, 
where possible. 

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. 

Ideally, the computer stores a computer aided de­
sign circuit board layout, displays the layout, and adjusts 

5 component colours according to measured parameter 
trends. 

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

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

10 DESCRIPTION OF THE INVENTION 

Brief Description of the Drawings 
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; 

The invention will be more clearly understood from 
75 the following description of some embodiments thereof, 

given by way of example only with reference to the ac­
companying drawings, in which;-

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. 

20 

This provides for repeatability and optimum accel- 25 

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- 30 

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 35 

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- 40 

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 45 

capturing images of pads in rows of such components 
when they are identified and subsequently merging the 
associated measurements to generate a composite 
measurement. 

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. 5(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 
(ii) - (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 B 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 In one embodiment, the image analysis computer 50 

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. 

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-

55 tern 1 comprises a base plate 2 having a machined up-

In a further embodiment, the computer performs in­
itial view allocation, and in a second pass eliminates sin-

3 

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 a frame 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 inpuVoutput 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-

5 

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 to the 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 

10 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 

15 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-

port frame 14 which houses the computer 10. The flame 20 

14 has a mass in excess of 1000 kg, and the plate 2 is 
bolted at six upper surfaces which have been machined 

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 

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 a tele-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 system achieves 
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 

25 of the lower light source 25 is that high-frequency (the 
frequency level being 23-40 kHz) fluorescent lighting is 
used so that 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-

30 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 
(a), 5(b), and 5(c). As illustrated, an internal duct 45 hav­
ing an inlet 45(a) at the rear extends forwardly from the 

35 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 

40 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 

45 avail 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 

50 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 

55 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 

4 
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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 (µm/ms2) 

X V 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 9 

5.0 2.5 3 205 9 10 

6.0 3.0 3 200 11 15 

As indicated by the steps 55 and 56, these tests 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, 

there is a gradual reduction in the measurement time 
until an acceleration level of approximately 4 µm/ms2 is 
reached. The interrupted line between the two graphs 
indicates a possible optimum acceleration level to 

5 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-
10 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 

75 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 10-6 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-

20 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 

25 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 

30 by the steps 78, it repeats steps similar to steps 71 to 
77 for the 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 

35 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 

40 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 

45 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-

50 pie, 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, u200en10, 
u200sw1 2 and u200ws 10. Each of these rows of pads 
is measured in isolation and the results are then merged 

55 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 

5 
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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 5 
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- 10 
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, 75 

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. 20 

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 25 

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- 30 
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 another 
view. If it does, it is allocated to that view and the initial 35 
view is deleted. In this way, about 5% of the views can 
be deleted with a corresponding improvment in perform­
ance. 

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 a telecentric 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. 

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-

40 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 

ing measured. The system computes mean X and Y off-
sets from nominal position and standard deviation of X 45 
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 50 

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. 

55 

6 

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. 

urements to generate a composite measurement. 

11. A measurement system as claimed in any preced­
ing claim, wherein the image analysis computer 6. 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. 

7. 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. 

5 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 

10 and being limited to a pre-defined area of the com­
ponent. 

12. A measurement system as claimed in any preced­
ing claim, wherein the computer performs initial 

8. 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 -

75 view allocation and in a second pass eliminates sin­
gle-component views of the component in another 
view. 

for each of a plurality of optical head accelera- 20 

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 

25 

determining (58) an optimum optical head ac­
celeration value based on both of said plots an- 30 
alysed in conjunction with each other. 

9. A measurement system as claimed in any preced-
ing claim, wherein the image analysis computer 
comprises means for performing automatic scaling 35 
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-

40 

els; and 45 

determining a correlating relationship between 
the robotic and image movements and using 
said relationship to determine and store a fresh 
scaling factor. 50 

10. 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 55 
field of view, and for capturing images of pads in 
rows of such components when they are identified 
and subsequently merging the associated meas-

7 

13. 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 Gerat 

(57) Hauptanspruch: Lampenkonstruktion flir ein elektri­
sches Gerat, 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 liber zwei Stiftbeine verfligt, die jeweils 
elektrisch mit den Leitem verbunden sind. 
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Beschreibung 

HINTERGRUND DER ERFINDUNG 

[0001] Die Erfindung betrifft allgemein eine Lam­
penkonstruktion tur ein elektrisches Gerat, und spe­
zieller betrifft sie eine Lampenkonstruktion zur Ver­
wendung in einem tragbaren elektrischen Gerat wie 
einem Laptopcomputer, um tur ausreichende Be­
leuchtung zu sorgen. 
[0002] Durch das Fortschreiten der Technik ist es 
gut bekannt, dass ein tragbares elektrisches Gerat 
wie ein Laptopcomputer das Leben der Menschen er­
leichtert. Ein tragbares elektrisches 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 herkommliche 
Lampeneinrichtung vorhanden ist, die tur zusatzliche 
Beleuchtung sorgt. 
[0003] Die Fig. 1 ist eine perspektivische Ansicht ei­
ner herkommlichen Lampenkonstruktion zur Verwen­
dung in einem Laptopcomputer (nicht dargestellt). 
Sie kann fur eine zusatzliche Beleuchtung fur den Be­
nutzer zum Bedienen des Laptopcomputers sorgen. 
[0004] Die herkommliche Lampeneinrichtung 10 
verfi.igt i.iber eine Basis 101 mit einem Klemmelement 
102 auf einer Seite fi.ir 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 herkommliche 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 herkommlichen Lampenkon­
struktion Nachteile und Mangel. DemgemaB besteht 
erheblicher Bedarf am Bereitstellen einer verbesser­
ten Lampenkonstruktion, die die obigen Nachteile 
lost und die zweckdienlicher und praktischer verwen­
det werden kann. 

KURZE ZUSAMMENFASSUNG DER ERFINDUNG 

[0007] Durch die Erfindung ist eine Lampenkons­
truktion fur ein elektrisches Gerat mit einer Anzahl 
ausgerichteter Beleuchtungselemente geschaffen, 
um fur ausreichende Beleuchtung eines elektrischen 
Gerats wie eines Laptopcomputers zu sorgen, so 
dass es fur 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. 

[0009] Um die oben genannten Aufgaben zu losen, 
verfi.igt die durch die Erfindung geschaffene Lampen­
konstruktion i.iber einen Halteabschnitt und einen 
Fassungsabschnitt. Der Halteabschnitt verfi.igt i.iber 
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, 
verfi.igt i.iber zwei getrennte Leiter mit mehreren dar­
an positionierten Beleuchtungselementen, van de­
nen jedes i.iber zwei Stiftbeine verfi.igt, die jeweils 
elektrisch mit den Leitem verbunden sind. Jeder Lei­
ter verfi.igt i.iber einen geknickten und elastischen 
Halteteil an einer zugehorigen Seite sowie eine An­
zahl van i.iber dem Halteteil ausgebildeten Stecklo­
chern, so dass zwei Stiftbeine jedes Beleuchtungse­
lements durch die Stecklocher passen, um jeweils 
durch die zwei Halteteile gehalten zu werden. 
[0010] Ferner verfi.igt eine durch die Erfindung ge­
schaffene Lampenkonstruktion i.iber zwei mit den je­
weiligen Leitem verbundene Drahte, die sich durch 
das flexible Rohr erstrecken. Der Halteabschnitt ver­
fugt ferner i.iber eine Basis zum Aufnehmen von mit 
den zwei Drahten verbundenen Batterien zum Lie­
fern von Energie. AuBerdem ist an den Enden der 
Drahte ein Verbinder wie ein USB-Verbinder oder ein 
Stecker ausgebildet; daher wird die Energie dadurch 
zugefi.ihrt, 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-Zigarettenanzi.inders installiert, so 
dass dann, wenn der Anzi.inder 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 herkommlichen Lampeneinrichtung; 
[0014] Fig. 2 zeigt eine Explosionsansicht einer er­
findungsgemaBen Lampenkonstruktion; 
[0015] Fig. 3 zeigt eine Explosionsansicht eines 
Fassungsabschnitts der Lampenkonstruktion; 
[0016] Fig. 4 zeigt eine vordere Stirnansicht des er­
findungsgemaBen Buchsenabschnitts; 
[0017] Fig. 5 zeigt den Zusammenbau des erfin­
dungsgemaBen Buchsenabschnitts; 
[0018] Fig. 6 zeigt den Zusammenbau der Lampen­
konstruktion fi.ir einen Laptopcomputer; 
[0019] Fig. 7 zeigt eine Anwendung der Lampen­
konstruktion fi.ir einen Laptopcomputer; 
[0020] Fig. 8 zeigt eine Lampenkonstruktion gemaB 
einer anderen bevorzugten Ausfi.ihrungsform der Er­
findung; und 
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[0021] Fig. 9 zeigt eine Lampenkonstruktion gemaB 
noch einer anderen bevorzugten Ausfuhrungsform 
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 beigefugten Zeichnungen 
dargestellt sind. Wo immer mdglich werden in den 
Zeichnungen und der Beschreibung dieselben Be­
zugszahlen dazu verwendet, dieselben oder ahnliche 
Tei le zu kennzeichnen. 
[0023] Gemals der Fig. 2 verfi.igt eine Lampenkons­
truktion fur ein elektrisches Gerat wie einen Laptop­
computer, um gemals der Erfindung fi.ir ausreichende 
Beleuchtung zu sorgen, i.iber einen Halteabschnitt 20 
und einen Buchsenabschnitt 30. 
[0024] Der Halteabschnitt 20 verfi.igt i.iber eine Ba­
sis 21 zum Aufnehmen von Batterien 22. An einer 
Seite der Aulsenflache der Basis 21 ist mindestens 
ein Klemmelement 23 ausgebildet. Bei dieser bevor­
zugten Ausfi.ihrungsform existieren zwei Klemmele­
mente 23 zum Festklemmen am LCD des Laptop­
computers. 
[0025] Der Halteabschnitt 20 verfi.igt femer i.iber 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 konnen sich die Drahte 26 ausge­
hend vom Buchsenabschnitt 30 so erstrecken, dass 
sie durch das lnnere des flexiblen Rohrs 24 laufen, 
um mit den Batterien 22 verbunden zu sein. 
[0026] Gemals den Fig. 3 bis 5 verfi.igt der Buchsen­
abschnitt 30 i.iber eine bandfdrmige Lichtabdeckung 
31, eine Befestigungsplatte 32, mehrere Beleuch­
tungselemente 33, zwei getrennte Leiter 34 und ei­
nen halbzylindrischen Sitz 35. 
[0027] Die bandfdrmige Lichtabdeckung 31 verfi.igt 
i.iber eine Grundplatte 31a, die mit einer bogenfdrmi­
ge Lichtmaskierung 303 verbunden ist, die i.iber ihr 
anzubringen ist. Die der Grundplatte 31a zugewand­
te lnnenseite 302 der Lichtmaskierung 301 ist eine 
reflektierende Flache zum Reflektieren des auffallen­
den Lichts. 
[0028] In der Grundplatte 31a ist eine Anzahl ausge­
richteter Locher 31 b ausgebildet, und an der Unter­
seite der Bodenplatte 31a ist eine Anzahl von 
Schraubzapfen 31c mit einem Kegelgewinde im ln­
neren ausgebildet. Jedes an der Befestigungsplatte 
32 angebrachte Beleuchtungselement 33 durchdringt 
ein entsprechendes Loch 31 b der Grundplatte 31 a, 
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
heitsgri.inden zwischen der Abdeckung 31 und dem 
Sitz 35. 
[0029] Die Beleuchtungselemente sind helle Licht 

emittierende Dioden (LEDs), die gering versorgt wer­
den mi.issen, um Energie zu sparen. Zwei positive 
und negative Elektrodenstiftbeine 331 des Beleuch­
tungselements 33 sind jeweils mit zwei Stecklochem 
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 Leitem 34 sind zwei symmet­
risch geknickte und elastische Halteteile 342 ausge­
bildet. Die mehreren Paare von Stecklochem 341 
sind i.iber den Halteteilen 342 so ausgebildet, dass je­
des Paar der Stiftbeine 331 durch das entsprechende 
Paar von Stecklochern 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 Leitem 34 in stabilem 
Kontakt, und sie sind fest an den Leitem 34 montiert. 
[0031] Der bogenfdrmige Sitz 35 verfi.igt i.iber eine 
lsolierplatte 351 in der Mitte, um die zwei sich im Sitz 
35 befindenden Leiter 34 zu trennen, und i.iber zwei 
Sperrplatten 352, die an einer jeweiligen Seite der 
lsolierplatte 351 ausgebildet sind. Jede Halteteil 342 
der Leiter 34 ist zwischen der entsprechenden Sperr­
platte 352 und der lsolierplatte 351 fixiert. 
[0032] Hinsichtlich der am Sitz 35 ausgebildeten 
Schraubzapfen 31 c existiert eine Anzahl von Schrau­
bldchem fur eine Anzahl von Schrauben, um die 
bandfdrmige Lichtabdeckung 31 und den halbzylind­
rischen Sitz 35 zusammenzusetzen. Femerwird eine 
Kappe 36 dazu verwendet, das andere Ende des 
Buchsenabschnitts 30 abzudecken, wie es in der 
Fig. 5 dargestellt ist. 
[0033] Es ist auf die Fig. 6 und 7 Bezug zu nehmen. 
Die erfindungsgemalse 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 fi.ir ausreichende Beleuch­
tung der Tastatur 31 und des LCD 42, um die Bedie­
nung des Laptopcomputers 40 durch den Benutzer in 
einer dunklen oder schlecht beleuchteten Umgebung 
zu erleichtern. 
[0034] Unter Bezugnahme auf die Fig. 8 und 9 wer­
den andere bevorzugte Ausfuhrungsformen der erfin­
dungsgemaBen Lampenkonstruktion veranschau­
licht. Ein Verbinder 50 erstreckt sich weiter von der 
Basis 21 des Halteabschnitts 20, um zu einer auBe­
ren Spannungsversorgung zu gelangen. GemaB der 
Fig. 8 ist der Verbinder 50 ein USB-Verbinder fi.ir Ver­
bindung mit einem USB-Port des Laptopcomputers. 
In der Fig. 9 ist der Verbinder 50 ein Stecker fi.ir Ver­
bindung mit einer Spannungsbuchse. 
[0035] Die erfindungsgemaBe Lampenkonstruktion 
sorgt zumindest fur 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. Es ist fur verschiedene vom Benutzer aus­
wahlbare Spannungsquellen gesorgt, um den Ge-
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brauch zu erleichtern, namlich fur 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 konnen, 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 zugehoriger Aquivalente fallen. 

Schutzanspri.iche 

1. Lampenkonstruktion fi.ir 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 i.iber zwei Stift­
beine verfi.igt, die jeweils elektrisch mit den Leitern 
verbunden sind. 

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

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 i.iber eine bandformige 
Lichtabdeckung mit einer Anzahl von an ihrer Unter­
seite ausgebildeten Schraubzapfen mit Kegelgewin­
de im lnneren und einen halbzylindrischen Sitz mit ei­
ner Anzahl von Schraublochern hinsichtlich der 
Schraubzapfen verfi.igt, 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 dari.iber anzubringenden bogenformigen Licht­
maskierung zu verbinden ist, wobei die der Boden­
platte zugewandte Lichtmaskierung eine reflektieren­
de Flache ist. 

7. Lampenkonstruktion nach Anspruch 5, bei der 
der Buchsenabschnitt ferner i.iber eine zwischen der 
Abdeckung und dem Sitz angebrachte lsolierplatte 
mit den Beleuchtungselementen verfi.igt. 

8. Lampenkonstruktion nach Anspruch 5, bei der 
der Buchsenabschnitt ferner i.iber eine ein Ende des­
selben abdeckende Kappe verfi.igt, wobei das and ere 
Ende des Buchsenabschnitts mit dem Adapter ver­
bunden ist. 

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

10. Lampenkonstruktion nach Anspruch 9, bei 
der der Sitz ferner zwei an einer jeweiligen Seite der 
lsolierplatte ausgebildete Sperrplatten enthalt, wobei 
jeder Leiter zwischen einer entsprechenden Sperr­
platte und der lsolierplatte 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
horigen 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 zugehorigen Seite aufweist und 
eine Anzahl von Stecklochern i.iber dem Halteteil 
ausgebildet ist, so dass zwei Stiftbeine jedes Be­
leuchtungselements durch das Steckloch gesteckt 
werden, umjeweils 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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Claims 1-9 of '729 patent 
( earliest priority date: 

for illuminating one or 

more users in front of a 

web camera and a 

communication terminal 

compnsmg: 

Reference I - KR200316985Yl (Kwak Translation) 

The present utility model relates to a PC webcam stand with a 

lighting function, including: a fixing component; a connecting 

pipe, one side end of which is coupled to the fixing component 

and through an inside of which a USB cable is extended; a 

mounting component, to a bottom surface of which the other 

side end of the connecting pipe is coupled, on an upper surface 

of which a PC webcam is positioned, and on a rear surface of 

which a USB port electrically connected to the PC webcam is 

arranged; and a lamp for lighting an object, arranged at a 

predetermined position of the mounting component to enable the 

PC webcam positioned on the mounting component to clearly 

photograph the object. 

According to the present utility model, the lighting function is 

provided to light an object, thus enabling the object to be clearly 

photographed and transmitted regardless of the brightness of the 

surroundings. Besides, in addition to the lighting function, the 

lighting angle may be freely adjusted, thus effectively lighting 

the object. Moreover, the PC webcam may be easily arranged 

and fixed in a detachable manner by means of a magnetic force, 

and is very easy to separate, thus providing a very practical 

effect. See Kwak Translation at abstract ( emphasis added). 

Then, at a position (for example, a display, a computer body, a 

desk lamp) suitable for photographing the photographed object, 

the stand 100 is fixed by the fixing component 10, and the 

flexible pipe 20 is adjusted with reference to the photographed 

picture, so that the position of the PC webcam 50 is adjusted 

more finely. See Kwak Translation at page 4, lines 26-29 
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a bulb having a toroidal 

shape for emitting light; 

Reference I - K was Translation 

a fixing component; a connecting pipe, one side end of which is 

coupled to the fixing component and through an inside of which 

a USB cable (C) is extended; a mounting component, to a 

bottom surface of which the other side end of the connecting 

pipe is coupled, on an upper surface of which a PC webcam is 

positioned, and on a rear surface of which a USB port 

electrically connected to the PC webcam is arranged; and a lamp 

provided at a predetermined position of the mounting component 

to light an object so that the object can be clearly photographed 

by the PC webcam positioned on the mounting component. See 

Kwak Translation at page 2, line 39 - page 3, line 4 (emphasis 

Reference 2 - U.S. Pat. No. 6238060 (Bourn). 

In one embodiment, the ring light source includes a ring-shaped 

jlashtube located substantially along a circle disposed 

perpendicular to and centered on the optical axis, and further 

includes an enclosure having a slit located between the ring­

shaped flashtube and the ring reflector, wherein the slit allows 

light from the flashtube to fall on a reflecting surface of the ring 

reflector. See Bourn at col. 3, line 50-56. (emphasis added). 

The present invention takes advantage of the efficiency of high­

brightness red, infra-red, blue, white, or other color LEDs 

arranged in one or more circular rows, and the properties 

inherent to a reflective focusing element such as a turned angled 

reflective ring to produce an illumination source for machine­

vision systems. The illumination source exhibits multi­

directional ring-illumination properties which are useful for 

illumination of small components (which are being inspected or 
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configuration to conform 

to the toroidal shape of 

said bulb for projecting the 

emitted light; 

measured) without unwanted shadows. See Bourn at col. 2, line 

In this embodiment, camera 140 is disposed to view object 160 

through an opening in ring-reflector illumination source 200 

which directs light downward and inward. In the exemplary 

system shown, it is desired to illuminate the top edge, inside 

walls and inside bottom surface of object 160 for viewing by 

camera 140 with even, high intensity, short-duration 

illumination of a fixed intensity. See Bourn at Col. 6, line 34 -

FIG. 2B is a cut-away side view of ring-reflector illumination 

source 200 according to one embodiment of the present 

invention. In the embodiment shown, ring-reflector illumination 

source 200 includes bottom enclosure 210, 

replaceable/changeable ring reflector 220 (designed to fit into a 

complementary opening 215 in bottom enclosure 210), ring 

illumination source 230 (in this embodiment, this is an LED 

light source 230 having a single row of LEDs 231 closely spaced 

in a circle that is centered on optical axis 299 of camera 140, the 

focal centerlines 298 of each LED directed along a line parallel 

to optical axis 299), and top cover 240 that is attached to bottom 

enclosure 210, for example by four screws 242 that pass through 

spacers 241 used to maintain the desired spacing and placement 

of the LED light source 230 within ring-reflector illumination 

source 200. See Bourn at Col 8, line7 - 22 (emphasis added). 

The present invention provides a method and apparatus which 

provide an illumination source for illuminating an object in a 

machine-vision system having a machine-vision camera, the 

camera having an optical axis. One embodiment of the 

illumination source includes a ring-light source emitting light 
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from a plurality of points, the points being along one or more 

circles, a focusing element, the focusing element including an 

angled ring reflector to direct rays from the ring light source at 

an angle generally towards the optical axis. One embodiment 

provides a replaceable ring reflector for changing the light­

source-to-optical-axis and/or changing the spread and/or focus of 

the light from ring light source. One embodiment provides light 

from multiple directions in order to reduce shadowing. One 

embodiment provides light to illuminate the inside of, for 

example, an aluminum beverage can before it is filled and 

sealed. See Bourn at Col. 2, line 60 - Col 3, line 8. 

between said bulb and the The PC webcam stand 100, as shown in FIG. 2 and FIG. 3, 

terminal for connection to includes a fixing component 10, attached to a display 1; a 

the terminal, connecting pipe 20, one side end of which is coupled to the 

fixing component 10 and through an inside of which a USB 

cable (C) is extended; a mounting component 30, to a bottom 

surface of which the other side end of the connecting pipe 20 is 

coupled, on an upper surface of which a PC webcam 50 is 

positioned, and on a rear surface of which a USB port 31 

electrically connected to the PC webcam 50 is arranged; and a 

lighting device 40 provided at a predetermined position on the 

mounting component 30 to light an object so that the object can 

be clearly photographed by the PC webcam 50 positioned on the 

mounting component 30. See Kwak Translation at page 3, lines 

22-29 ( emphasis added) and Figures 2-3. 

Then, at a position (for example, a display, a computer body, a 

desk lamp) suitable for photographing the photographed object, 

the stand 100 is fixed by the fixing component 10, and the 

flexible pipe 20 is adjusted with reference to the photographed 
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picture, so that the position of the PC webcam 50 is adjusted 

more finely. See Kwak Translation at page 4, lines 26-29 and 

positionable relative to the One side of the connecting pipe 20 is coupled to the fixing 

web camera to provide component 10, a USB cable extends through the inner side 

optimal viewing of the user thereof, and the USB cable is electrically connected to the USB 

through the web camera. port (not shown) of the computer body. In addition, the 

connecting pipe 20 is preferably formed by a flexible pipe, so 

that the lighting angle of the lamp 41 can be easily adjusted. See 

Kwak Translation at page 3, lines 37-40. 

First, the USB cable C of the PC webcam stand 100 is inserted 

into the USB port (not shown) of the computer body, and the 

USB cable C' of the PC webcam 50 is inserted into the USB port 

31 in the rear surface of the mounting component 30 of the stand 

100. At this time, the PC webcam 50 and the computer body will 

be electrically connected according to the USB cables C-C'. At 

this time, the PC webcam 50 is mounted on the upper surface of 

the mounting component 30 of the stand JOO. As described 

above, the position the of PC webcam is determined according to 

the reference wall 33. Since the assembling and disassembling 

can be achieved by magnetism, the PC webcam can be easily 

relocated See Kwak Translation at page 4 at lines 18-25 (the 

position of the PC video camera is determined by its position on 

the reference wall (33) or depending on where it is installed on 

the reference wall, the PC video camera position may change 

easily) See Kwas Translation at page 4, lines 18-25 (emphasis 

Reference 3 - U.S. Pat. Pub. 2005/0151042 (Watson) 
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of claim 1, wherein said 

reflector is positioned 

proximate said bulb to 

A camera mount supports a web camera thereon. The mount 

includes a bracket for supporting a light source thereon and a 

platform supported on the bracket for receiving the base of the 

web camera thereon. The light source may be operable in either 

flash or steady-on modes to provide optimum lighting for the 

web camera. The platform ensures various designs of web 

cameras and web camera bases can be accommodated and 

supported thereon. The bracket also readily permits the camera 

mount to be supported on an upright supporting surface to 

remove the clutter of cords from the workspace on a desk 

supporting a computer thereon. See Watson at abstract. 

The camera is preferably adjustable in position relative to the 

bracket, so as to be pivotal about two axes, oriented transversely 

to one another, relative to the bracket. Additional, there may be 

provided a telescoping arm supporting the platform on the 

bracket for adjusting a relative spacing therebetween. See 

Watson at 0017 (emphasis added). 

the light source is adjustable in position relative to the camera. 

See Watson claim 12. 

In some embodiments the platform 14 may be provided by itself 

with the support bracket simply for supporting the camera 

thereon out of the way of the user. It is desirable however to 

provide a combination of a support for lights and for a web 

camera to ensure adequate lighting when using the video mode 

of the web camera. See Watson at paragraph 0044. 

The bottom surface of the mounting component 30 is coupled to 

the other side end of the connecting pipe 20. Therefore, a 

fastening pipe 32 is provided on the bottom surface of the 
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project light towards a face mounting component 30, so that the other side end of the 

of said user or said users. connecting pipe 20 can be inserted. The connecting pipe 20 is 

fixed by a usual fastening device or adhesive material in a state 

of being inserted into the fastening pipe 32. In addition, a 

specified space portion is formed on the front inner side of the 

mounting component 30, so that the lamp 41 can be easily 

arranged, and moreover, a reflecting cover 42 is arranged 

behind the lamp 41, and a convex lens 43 is provided in.front of 

the lamp 41. In addition, a reference wall 33 is formed in a 

protruding manner on one side of an upper surf ace of the 

mounting component 30 for positioning the PC webcam 50, and 

a magnet or a metal plate 34 is provided on the upper surface 

thereof to easily fix the PC webcam 50 according to a magnetic 

force. That is, when the magnet is attached to the bottom surface 

of the camera 50, the metal plate is provided on the upper 

surface of the mounting component 30, and when a shell of the 

camera 50 is of a metal material or is attached to the metal plate, 

the magnet is attached to the upper surface of the mounting 

component 30. In addition, a USB port 31 is provided on a rear 

surface of the mounting component 30, so that the USB cable C 

extending through the connecting pipe 20 is easily connected to 

the PC webcam 50. 

The lamp 41 is configured to light the photographed object 

photographed by the PC webcam 50 and receives a power 

supply through an electric wire of the USB cable C. Namely, an 

electric wire of about 5V of the USB cable C is electrically 

connected in a state that the electric wire is branched to the sides 

of the lamp 41 and the PC webcam 50. In addition, the lamp 41 

is connected to a dimmer 44 between the lamp 41 and the 

electric wire of the USB cable C, so that the brightness thereof 

may be adjustable. To facilitate operation, a handle portion of the 
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of claim 1, wherein said 

reflector is lined with a 

reflective material or film. 

dimmer 44 protrudes from the bottom portion of the mounting 

component 30. See Kwak Translation at page 3, line 41 - page 4, 

line 15 ( emphasis added) 

Reference 2 - Bourn 

The present invention provides a method and apparatus which 

provide an illumination source for illuminating an object in a 

machine-vision system having a machine-vision camera, the 

camera having an optical axis. One embodiment of the 

illumination source includes a ring-light source emitting light 

from a plurality of points, the points being along one or more 

circles, a focusing element, the focusing element including an 

angled ring reflector to direct rays from the ring light source at 

an angle generally towards the optical axis. One embodiment 

provides a replaceable ring reflector for changing the light­

source-to-optical-axis and/or changing the spread and/or focus of 

the light from ring light source. One embodiment provides light 

from multiple directions in order to reduce shadowing. One 

embodiment provides light to illuminate the inside. See Bourn at 

Col. 2, line 60 - Col. 3, line 8 (emphasis added). 

The present invention provides a method and apparatus which 

provide an illumination source for illuminating an object in a 

machine-vision system having a rnachine-vision camera, the 

camera having an optical axis. One embodiment of the 

i!lurnination source includes a ring-light source emitting light 

from a plurality of points, the points being along one or more 

circles, a focusing element, thefbcusing element mc!uding an 

angled ring reflector to direct raysfrom the ring light source at 

an angle generally tmvards the optical axis. One e1nbodirnent 

provides a replaceable ring reflector for changing the light-
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of claim 1, wherein said 

arm is a flexible arm that 

permits said bulb to be 

positioned relative to the 

web camera. 

of claim 1, wherein said 

arm is connected to the 

terminal by a clamp. 

source~to~optical~axis and/or changing the spread and/or focus of 

the light from ring light source. One embodiment provides light 

from multiple directions in order to reduce shadowing. One 

embodiment provides light to illuminate the inside of for 

example, an aluminum beverage can before it is filled and 

sealed. See Bourn al Col. 2, line 60 - Col 3, line 8 (emphasis 

One side of the connecting pipe 20 is coupled to the fixing 

cornponent 10, a USB cable extends through the inner side 

thereot~ and the USB cable is electrically connected to the USB 

port foot shu\vn) of the computer body. In addition, the 

connecting pipe 20 is preferab~vfbrmed by a flexible pipe, so 

that the !ighti ng angle qf the lamp 41 can be eas1~v adjusted. See 

Kwak Translation at page .l, lines 37-40. (ernphasis added) 

While various embodiments of the camera are illustrated in the 

accompanying figures, the common elements will first be 

described herein. The camera mount 10 includes a platform 14 

for supporting the camera thereon. The camera includes a broad 

flat supporting surface which readily accepts the base of various 

types of commercially available web cameras 12 to be supported 

thereon. A support bracket 16 is provided which can be mounted 

on a suitable supporting surface such as a wall and the like or 

may be adapted for attachment to a laptop screen in some 

embodiments. A support arm 18 couples the platform to the 

support bracket for supporting the camera 12 on the supporting 

surface to which the bracket is attached. A light mount 20 is 

provided on the bracket 16 for supporting a light source 22 

thereon. See Watson at paragraph 0029. 

9 
Shenzhen Ronglida Tech. v. Pathway IP

Shenzhen Ronglida Tech. EX1018
Page 103



Turning now to the embodiment of FIG. 3, the bracket 16 is 

adapted to include inverted U-shaped clips 60 which can be 

secured overtop of the top edge of a lap top display 

monitor 62 in a snap fit engagement therewith. The remaining 

features of the bracket including the adjustable support 

arm 18 and light sources 22 remain identical to the previous 

embodiment. See Watson at paragraph 0035 (emphasis added) 

of claim 5, wherein the In the above technical structure, although the fixing component 

clamp is movable along an 10 is shown attached to the display 1, the fixing component can 

edge of the terminal to be attached to any position where the photographed object can 

adjust the location of said be photographed during the video chat. Therefore, an adhesive 

bulb. surface (for example, a double adhesive tape: 11) is arranged on 

the bottom surface of the fixing component 10. See Kwak 

of claim 1, wherein the arm In the above technical structure, although the fixing component 

has a base that supports the 10 is shown attached to the display 1, the fixing component can 

illuminator device on a flat be attached to any position where the photographed object can 

surface adjacent to the be photographed during the video chat. Therefore, an adhesive 

terminal. surface (for example, a double adhesive tape: 11) is arranged on 

of claim 1, wherein said 

reflector has a piece of 

fabric thereon disposed 

between said bulb and a 

user's face for diffusing the 

light emitted from said 

bulb. 

the bottom surface of the fixing component 10. See Kwak 

In one embodiment, ring reflector 220 isjcrbricated by turning 

on a lathe a blank {4a!uminum, stainless steel, plastic, glass m· 

other suitable material to generate a circularly -~Jmmetric 

rejlectivejilce (e.g., conical-section face 2211) (i.e., the surface 

of the cross section shmvn is a straight line at an angle of 52 

degrees from the plane of exit opening, i.e, 38 degrees from the 

optical axis 299), which is then polished and/or chrome plated to 
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enhance its reflectivity at a wavelength of ring-light source 230. 

In another ernbodjrnent, ring reflector 221 is cast, e.g., by 

injection molding, from a suitable plastic, and then coated by 

1..vell knovvn methods with a reDective coating of chrome, gold or 

other metal, alloy, or multiple optical coating layers to enhance 

its reflectivity al one or more selected \vavelengths of ring-light 

source 230. \These rnanufr1.cturing methods can apply to any of 

the ring reflectors described belov-/.) See Bourn at Col. 11, line 

16-31 (emphasis added). 

The present invention provides a method and system for 

generating rays of light with suitable brightness and evenness 

from a source surrounding, for example, the lens of a machine­

vision camera The rays are directed generally towards the optical 

axis of the camera. One embodiment provides a diffuse source 

circumferentially such that even extremely small objects can be 

adequately inspected and accurately measured by a machine­

vision system 100. See Bourn at Col. 5, line 64 --- col. 6, line 4 

(emphasis added). 

Reference 4 - U_S_ Pub. No_ 2006/0007666 ('Took") 

The light modifier 10 has a collapsible housing 13 that defines 

a sidewall 17. The sidewall 17 is usually formed of a 

four separate panels 19, 21, 23 and 25 respectively that are 

joined together to fonn the sidewall l7 of the collapsible 

housing 13. The panels of the side\vall 17 are generally 

trapezoidal in shape and are made of a fabrjc material. The fabric 

panels 19, 21, 23, and 25 are assembled to form 

the sidewall 17 of the housing so that the housing 13 defines 

a first end 29 and a second end 31. 

The panels 19, 21, 23 and 25 are usually formed of a fabric 
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of claim 8, wherein said 

fabric is silk or muslin. 

material having an outer layer 37 and an inner layer 41. 

The outer layer 37 of fabric is typjcally black and is opaque to 

light that is contained within the housing 13. The inner layer of 

fabric is typically reflective in namre and the inner layer 41 of 

fabric fom1s the interior of the collapsible housing B. A loop 

or passageway 45 is fonned in the inner layer 41 of fabric along 

at least a portion of the edges vvhere 

the panels 19, 21, 23 and 25 are joined together to forn1 

the sjdevvall 17 Normally the passageways 45 are created by 

sewing in an additional layer of fabric that forms the inner 

layer 41 to create the passageway However, other methods can 

be utilized to form the passageways in the interior of 

the collapsible housing B. See Cook at paragraph 0013. 

the baffie is white nylon fabric that diffuses the light from a light 

source. See Cook Claim 7. 

at least one layer of netting is made of a fabric selected from the 

group of nylon, polyester or cotton. See Cook Claim 11. 
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(57) ABSTRACT 

An illumination method and apparatus for machine-vision 
systems, including a ring-light source (e.g., LEDs arranged 
in one or more circular rows), and a reflective-ring focusing 
element. The illumination source exhibits multidirectional 
ring-illumination properties which are useful for illumina­
tion of small components (which are being inspected or 
measured) without unwanted shadows. One embodiment 
provides a dark field illumination system. One embodiment 
of the present invention uses a strobed ( or pulsed) power 
supply to drive the LEDs. Yet another embodiment of the 
present invention uses a xenon strobe ring-light source and 
a backplane slit in place of the row of LEDs. In one such 
xenon strobe embodiment, a color filter is also placed in 
series with the light path in order to obtain a monochromatic 
light. While xenon flashtube light sources tend to exhibit a 
five per cent (5%) flash-to-flash variation in intensity which 
makes accurate measurements of certain characteristics 
difficult, they are useful in certain cases where intense white, 
or especially ultraviolet, light is desired. Strobed LEDs 
provide very little flash-to-flash variation in intensity. The 
compact ring-light generator has little, if any, shadowing. 
The present invention also provides an inexpensive appara­
tus and method for changing the light-source-to-optical-axis 
angle. 
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MACHINE-VISION RING-REFLECTOR 
ILLUMINATION SYSTEM AND METHOD 

2 
in certain areas, while leaving other areas with too little 
light. In other cases, the illumination source is too bulky and 
gets in the way of other components of the machine-vision 
system, associated robots, manipulators, and/or human This application is a divisional of U.S. patent application 

Ser. No. 08/914,441, filed Aug. 19, 1997, now U.S. Pat. No. 
6,022,124 which application is incorporated by reference. 

5 workers. 

TECHNICAL FIELD OF THE INVENTION 

The present invention pertains generally to illumination 
optics, and more particularly systems and methods for 10 

illumination of objects in machine-vision systems. 

BACKGROUND OF THE INVENTION 

The optimal light-source-to-optical-a,-.,:is angle can vary 
depending on the object being inspected. One shortcoming 
of conventional ring light sources is the cost and difficulty in 
changing the angle between the light sources relative to the 
optical axis, and in changing the spread and/or focus of the 
light from ring-light source. 

During the manufacture of certain products, such as 
electrical components, it is necessary to be able to provide 
high-intensity illumination so that components can be thor­
oughly inspected with a machine-vision system. Often, the 
light source needed includes one or more light sources, for 
example a ring-shaped flashtube or a number of light­
emitting diodes arranged along a circle or a remote light 
source that drives light into a number of optical fibers 
arranged along a circle, surrounding the lens of a video 
camera such that the object being imaged by the video 
camera is illuminated with light angled in towards the 
optical axis of the camera from the light source surrounding 
the lens. It is desirable that the light source or sources are 
arranged such that no light shines directly from the light 
sources into the lens. 

Thus, what is needed is an ring-light illumination system 
and method which is compact, provides control over both 
the angle between the light source and the optical axis of the 

15 camera, as well as the spread and/or focus of the light from 
ring light source, so that even extremely small parts can be 
quickly and adequately inspected and accurately viewed or 
measured with a machine-vision system. Another need is to 
provide a compact illumination source, preferably 

20 monochromatic, which can be focused to provide uniform 
multi-directional light onto objects from all sides while 
avoiding light going directly from the light sources to the 
lens of the camera. Another need is to provide a compact 
monochromatic LED (light-emitting diode) illumination 

25 source, which can be changeably focused to provide uniform 
multi-directional light onto objects. Another need is to have 
such an LED illumination source be pulsed with a relatively 
high-power, low duty-cycle power source. 

Typically, a xenon flashtube or laser-based single-point 30 
source or other high-intensity light source is used for pro­
viding light into fiber-optic-based ring source. Such systems, 
however, are costly, very large and bulky, and can interfere 
with the placement of other components in the machine­
vision system. This is particularly troublesome when the 35 
components being measured or inspected are extremely 
small. Xenon flashtube light sources also tend to exhibit up 
to about a five per cent (5%) flash-to-flash variation in 
intensity which makes accurate measurements of certain 
characteristics difficult. Single-point source systems are also 40 
generally limited to emitting light radially from only one 
single point, which is of limited value when shadows are 
problematic, such as, when inspecting a grid of electrical 
connectors. Specifically, light from only one or just a few 
point sources only illuminates the first over-sized or over- 45 
height electrical connector and, due to shadows from the first 
object encountered, does not provide proper illumination 
which would determine if other objects behind this particu-

SUMMARY OF THE INVENTION 

The present invention takes advantage of the efficiency of 
high-brightness red, infra-red, blue, white, or other color 
LEDs arranged in one or more circular rows, and the 
properties inherent to a reflective focusing element such as 
a turned angled reflective ring to produce an illumination 
source for machine-vision systems. The illumination source 
exhibits multi-directional ring-illumination properties which 
are useful for illumination of small components (which are 
being inspected or measured) ,vithout unwanted shadows. 
One embodiment provides a darkfield illumination system. 
One embodiment of the present invention uses a strobed ( or 
pulsed) power supply to drive the LEDs. Yet another 
embodiment of the present invention uses a xenon strobe 
ring-light source and a backplane slit in place of the row of 
LEDs. In one such xenon strobe embodiment, a color filter 
is also placed in series with the light path in order to obtain 
a monochromatic light. \Vhile xenon flashtube light sources 
tend to exhibit a five per cent (5%) flash-to-flash variation in lar first object are missing, of the incorrect size or height, or 

perhaps in the wrong position. 50 intensity which makes accurate measurements of certain 
characteristics difficult, they are useful in certain cases 
where intense white, or especially ultraviolet, light is 
desired. 

Conventional illumination systems produce a light which 
can be too bright in certain areas and too dim in other areas. 
Often, the end-result is "bloom", especially when viewing 
white, lightly colored, or very reflective objects which are 
near other objects which need to be viewed by a machine- 55 

vision camera. In order to get enough light on the other 
objects which need to be viewed, the aperture on the camera 
cannot be "stopped down" in order to prevent overexposure 
of the bright objects. Specifically, the area is illuminated to 
such an extent that the entire image appears to be the same 60 
bright saturated white color ( or, if a monochromatic light 
source is used, saturated at whatever color is used) as viewed 

The present invention provides a compact ring-light gen­
erator which has little, if any, shadowing. The present 
invention also provides an inexpensive method for changing 
the light-source-to-optical-axis angle. The present invention 
also provides an inexpensive method for changing the 
spread and/or focus of the light from ring light source. 

The present invention provides a method and apparatus 
which provide an illumination source for illuminating an 
object in a machine-vision system having a machine-vision 
camera, the camera having an optical axis. One embodiment 
of the illumination source includes a ring-light source emit-

by the machine-vision camera and system. Such extreme 
brightness also poses a danger of blinding, at least 
temporarily, human workers nearby. 

Quite often, illumination sources either leave certain 
portions of the scene in shadows, or provide too much light 

65 ting light from a plurality of points, the points being along 
one or more circles, a focusing element, the focusing ele­
ment including an angled ring reflector to direct rays from 
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the ring light source at an angle generally towards the optical 
axis. One embodiment provides a replaceable ring reflector 
for changing the light-source-to-optical-axis and/or chang­
ing the spread and/or focus of the light from ring light 
source. One embodiment provides light from multiple direc- 5 

tions in order to reduce shadowing. One embodiment pro­
vides light to illuminate the inside of, for example, an 
aluminum beverage can before it is filled and sealed. 

One embodiment uses a ring-reflector focusing element 
which includes a first conical section reflective surface at a rn 
first conical angle to the optical axis. Another embodiment 
further includes a second conical section reflective surface at 
a second conical angle to the optical axis. 

4 
the optical axis and less than a second distance from the 
optical axis; and (b) reflecting the emitted light from the 
light source inwards and generally towards the object at the 
optical axis; or in an area around the optical axis. 

In one such embodiment, the object is an electrical 
connector, and the method further includes the step of 
acquiring a machine-vision image of the electrical connec­
tor. One application for such a method is inspecting ball-grid 
arrays. 

Another aspect of the present invention provides a 
machine-vision illumination system. The system includes an 
imaging device, an image processor coupled to the imaging 
device, and an illumination source coupled to the image 
processor. The illumination source includes a ring light 

15 source and a ring reflector. Other aspects of such a system 
are described above. 

One embodiment includes an illumination source for 
illuminating an object in a machine-vision system, the 
system having an optical axis. The illumination source 
includes a ring light source and a ring reflector. The ring 
light source emits light from a plurality of points or from a 
line, the points or line being substantially in a plane that 
intersects the optical axis, each of the points or the line 20 

disposed at least a first distance from the optical axis and less 
than a second distance from the optical axis. The ring 
reflector has an exit opening though which the optical axis 
passes, the emitted light from the ring light source being 
generally directed centered on lines that intersect a reflecting 25 

surface of the ring reflector, the ring reflector reflecting the 
emitted light from the light source though the exit opening 
inwards and generally towards the optical axis or an area 
around the optical axis. 

In one such embodiment, the ring light source includes a 30 

plurality of light-emitting diodes (LEDs) arranged substan­
tially along a circle disposed perpendicular to and centered 
on the optical axis. In another such embodiment, each LED 
has an focal centerline emission axis along which emission 
is centered, and each LED's emission axis is parallel to the 35 

optical axis. In yet another such embodiment, each LED has 
an focal centerline emission axis along which emission is 
centered, and each LED's emission axis is perpendicular to 
the optical axis. 

40 
In one embodiment, the light emitted from the LEDs is 

two or more selected from the following: infra-red, red, 
amber, yellow, green, blue, violet, ultraviolet, or white in 
color. In another such embodiment, the light emitted from 
the LEDs is primarily within an angle of about 5° from a 

45 
focal centerline of each individual LED. 

One embodiment further includes a focusing element that 
includes a cylindrical ring lens having at least one convex 
face. 

Another aspect of the present invention provides a ring 
reflector for use in reflecting light from a ring light source 
The ring reflector includes a substantially circular exit 
opening though which the optical a,-xis passes and a reflective 
surface surrounding the exit opening. The reflective surface 
extends from approximately a first circle having a first 
radius, to approximately a second circle and having a second 
radius, the second radius being larger than the first radius, 
the first radius being larger than the difference between the 
second radius and the first radius. 

In one such embodiment, the reflective surface includes a 
conical section. In another such embodiment, the reflective 
surface includes a plurality of adjoining conical sections. In 
vet another such embodiment, the reflective surface includes 
; circularly-rotated parabolic section. In still another such 
embodiment, the reflective surface includes a plurality of 
reflective facets. In one such embodiment, for a plurality of 
the facets, a line normal to the facet surface passes through 
the optical axis. Another aspect of the present invention 
provides a reflective surface that is configurable to change 
the angle at which it reflects light. 

These and other features, aspects, and advantages of the 
present invention will become better understood with regard 
to the following description, appended claims and accom­
panying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. lA is a side-view schematic diagram of one embodi­
ment of machine-vision illumination system 100. 

FIG. lB is a circuit schematic diagram of a portion of one 
embodiment of machine-vision illumination system 100. 

In one embodiment, the ring light source includes a 
ring-shaped flashtube located substantially along a circle 
disposed perpendicular to and centered on the optical axis, 
and further includes an enclosure having a slit located 
between the ring-shaped flashtube and the ring reflector, 
wherein the slit allows light from the flashtube to fall on a 
reflecting surface of the ring reflector. 

FIG. 2A is an exploded isometric view of ring-reflector 
50 illumination source 200 according to one embodiment of the 

present invention. 
FIG. 2B is a cut-away side view of ring-reflector illumi­

nation source 200 according to one embodiment of the 
present invention. 

55 
FIG. 2C is a cut-away side view of one ring-light source 

230 using LEDs according to one embodiment of the present 
invention. 

In one embodiment, the ring reflector has a surface that 
enhances its reflectivity at one or more selected wavelengths 
of the ring light source. 

In one embodiment, the ring reflector and ring light source 
are configured to produce a darkfield illumination. 

FIG. 2D is a cut-away side view of another ring-light 

60 source 230 using LEDs a=ording to one embodiment of the 

Another aspect of the present invention is a method for 
illuminating an object located along an optical axis. The 
method includes the steps of (a) emitting light from a 
plurality of points or from a line, the points or line being 65 

substantially in a plane that intersects the optical axis, each 
of the points or the line disposed at least a first distance from 

present invention. 
FIG. 2E is a cut-away side view of yet another ring-light 

source 230 using LEDs according to one embodiment of the 
present invention. 

FIG. 2F is a cut-away side view of ring-light source 236 
using a xenon flashtube according to one embodiment of the 
present invention. 
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FIG. 2G is an exploded isometric view of a flash-tube 
light source 2361 according to one embodiment of the 
present invention. 

6 
towards the optical axis of the camera. One embodiment 
provides a diffuse source circumferentially such that even 
extremely small objects can be adequately inspected and 

FIG. 2H is an exploded isometric view of a flash-tube 
light source 2362 according to one embodiment of the 5 

accurately measured by a machine-vision system 100. 
The unique ability of the method and apparatus of the 

present invention. 
FIG. 21 is a cut-away side view of two stacked ring­

reflector illumination sources 200A and 200B according to 
one embodiment of the present invention. 

FIG. 21 is a cut-away side view of an alternative ring­
reflector illumination source 200 according to one embodi­
ment of the present invention. 

FIG. 3A is a cut-away side view of one ring reflector 220 
according to one embodiment of the present invention. 

FIG. 3B is a cut-away side view of another ring reflector 
220 according to one embodiment of the present invention. 

FIG. 3C is a cut-away side view of yet another ring 
reflector 220 according to one embodiment of the present 
invention. 

FIG. 3D is; a cut-away side view of still another ring 
reflector 220 according to one embodiment of the present 
invention. 

LED illumination system of the present invention to provide 
an inexpensive and changeable light source within these 
constraints distinguishes this system from other illumination 
systems purporting to provide suitable high-intensity illu-

rn mination for machine-vision inspecting or measuring pur­
poses. 

An illumination system is described in MACHINE­
VISION ILLUMINATION SYSTEM AND METHOD, U.S. 
patent application Ser. No. 08/532,213, filed Oct. 12, 1995, 

15 by Gary A. Lebens and assigned to PPT Vision, Inc., the 
assignee of the present invention, and which is hereby 
incorporated by reference. 

A serial machine-vision interconnection system is 

20 
described in HIGH-SPEED DIGITAL VIDEO SERIAL 

FIG. 3E is a cut-away side view of a facetted ring reflector 
25 

226 according to one embodiment of the present invention. 

LINK, U.S. patent application Ser. No. 08/825,774, filed 
Apr. 2, 1997, which is a file-wrapper continuation of Ser. 
No. 08/410,119, filed Mar. 24, 1995 by Joseph C. Chris­
tianson and Larry G. Paulson and assigned to PPT Vision, 
Inc., the assignee of the present invention, and which is 
hereby incorporated by reference. 

FIG. 3F is a cut-away side view of a configurable ring 
reflector 227 according to one embodiment of the present 
invention. 

FIG. lA is a side-view schematic diagram of an embodi-

FIG. 3G is an enlarged cut-away side view of a config- 30 

urable ring reflector 2273 having overlapped facets 2271 
each pointing towards the optical axis 299. 

ment of machine-vision illumination system 100 according 
to the present invention. In FIG. 1, an object 160 (for 
example, a beverage can or other food or drink container, or 
an electronics assembly or other manufactured item) is 
illuminated for inspection by a machine-vision camera (or 
other imaging device) 140 which is coupled to computer/ 
image processor 150. In this embodiment, camera 140 is 

FIG. 3H is an enlarged cut-away side view of a config­
urable ring reflector 2283 having overlapped facets 2281 
each pointing off to the side of the optical axis 299. 

FIG. 31 is an enlarged cut-away side view of a config­
urable ring reflector 2283 having a stretchable reflective 
membrane 2281. 

35 disposed to view object 160 through an opening in ring­
reflector illumination source 200 which directs light down­
ward and inward. In the exemplary system shown, it is 
desired to illuminate the top edge, inside walls and inside 

FIG. 4A is a cut-away side schematic of the ring reflector 
40 

220 of FIG. 3A showing the light pattern generated. 

bottom surface of object 160 for viewing by camera 140 
with even, high intensity, short-duration illumination of a 
fixed intensity. In one embodiment camera 140 is a video 

FIG. 4B is a cut-away-side schematic of the ring reflector 
220 of FIG. 3B showing the light pattern generated. 

FIG. 5Ais an enlarged cut-away side schematic of the ring 
reflector 220 of FIG. 3A. 

FIG. SB is an enlarged cut-away side schematic of the ring 
reflector 220 of FIG. 3B. 

camera, such as a Panasonic model GPMF702, having a 
telecentric lens, such as an Invaritar-brand lens made by 
Melles-Griot. In one such embodiment, the telecentric lens, 

45 which has uniform magnification across the field of view, of 
camera 140 is made larger in diameter than the diameter of 
object 160 being viewed ( e.g., one embodiment uses a 
6-inch diameter lens for 3-inch diameter objects) in order to 
reduce lens distortion, such as pin-cushioning and barrel FIG. 6 is a schematic diagram of the LED drive electron­

ics for one exemplary system 100. 
SD 

FIG. 7 is a schematic diagram of one exemplary power 
distortion. Camera 140 is coupled to image processor 150 
with suitable cables, for example, a digital-serial link such as 
described in patent application Ser. No. 08/825,774 cited 
above, or other suitable electrical or fiber-optical signal 
cables. In one embodiment, camera 140 is positioned above 

supply 20. 

DETAILED DESCRIPTION OF THE 
INVENTION 

In the following detailed description of the preferred 
embodiments, reference is made to the a=ompanying draw­
ings which form a part hereof, and in which are shown, by 
way of illustration, specific embodiments in which the 
invention may be practiced. It is to be understood that other 
embodiments may be utilized and structural changes may be 
made without departing from the scope of the present 
invention. 

55 and facing objects 160 moving by action of conveyor 
mechanism 170 across the camera field of view, so that 
camera 140 can obtain and send a captured image of object 
160 to image-processing computer 150. In one embodiment, 
computer 150 analyzes the captured image and activates 

60 selection mechanism 175 to a=ept or reject each successive 
object (e.g., diverting rejected items into a reject bin) based 
on predetermined criteria, all using methods and apparatus 
well known to those skilled in the art of machine vision. 

The present invention provides a method and system for 
generating rays of light with suitable brightness and even- 65 

ness from a source surrounding, for example, the lens of a 
machine-vision camera The rays are directed generally 

Camera 140 is implemented as any one of a number of 
device technologies including vidicon, CCD ( charge­
coupled device) line- or array-imaging devices, metal-oxide 
semiconductor (MOS) video cameras, and so forth. In one 
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embodiment, camera 140 is a solid-state MOS camera 
having a peak wavelength sensitivity of about 550 nanom­
eters (nm), and range of approximately 500 to 600 nm at 
about 97% of peak. In one embodiment, the aperture on the 
lens of camera 140 is suitably small in order that a relatively 5 
large depth-of-field is obtained. The type and size of lens is 
chosen to match the field-of-view to the size/depth of object 
160. 

ring reflector 220 and/or ring-light source 230 easier and 
faster, such as by threading with matching complementary 
threads the outer circumference of ring-light source 230 and 
the inner circumference of opening 215, such that ring 
reflector 220 can be exchanged without otherwise disassem­
bling ring-reflector illumination source 200. 

FIG. 2B is a cut-away side view of ring-reflector illumi­
nation source 200 according to one embodiment of the 
present invention. In the embodiment shown, ring-reflector In one embodiment, shown in FIG. lB (FIG. lB is a 

circuit schematic diagram of a portion of one embodiment of 
machine-vision illumination system 100), each ring­
reflector illumination source 200 is connected to a capacitor 
box 19, which is connected to a power supply 20, which is 
connected to image processor 150. The charge on capacitor 
box 19 is discharged through LEDs 231 in ring-reflector 
illumination source 200 when computer 150 drives a pulse 
on signal cable 202 to amplifier 201 which in turn drives 
power MOSFET (metal-oxide-semiconductor field-effect 
transistor) 211 to substantially short to ground. In one 
embodiment, a short-duration pulse (approximately 10 
microseconds to 100 microseconds long) to provide a short, 
intense pulse of light. Further details of power supply 20 and 
capacitor box 19 are found on Ser. No. 08/532,213 cited 
above. In one such embodiment, a photodetector 21 is used 
to detect the light output and provides feedback to computer 
150 which is used to control the duration or frequency of the 
light pulses. 

In the embodiment shown in FIG. 1, ring-reflector illu­
mination source 200 is enclosed to light except for the lens 
opening 245 through back plate 240 and opening 225 in ring 
reflector 220. 

FIG. 2A is an exploded isometric view of ring-reflector 
illumination source 200 a=ording to one embodiment of the 
present invention. Ring-reflector illumination source 200 
includes bottom enclosure 210, replaceable/changeable ring 
reflector 220, ring illumination source 230 (in this 
embodiment, this is an LED light source 230 having a single 
row of LEDs arranged in a circle that is centered on optical 
axis 299 of camera 140, the focal centerlines 298 of each 
LED is directed along a line parallel to optical axis 299), and 
top cover 240 that is attached to bottom enclosure 210, for 
example by four screws 242. In the embodiment shown, 
bottom enclosure 210 has an opening 215 having a lip or 
collar into which reflector ring 220 fits. 

It is contemplated that a user will have more than one 
reflector ring 220, each having a different reflective angle or 
reflective configuration/focus, so that the ring reflector 220 
in ring reflector illumination source 200 may be changed 
a=ording to the needs of the object being inspected, the 
particular camera or lens being used, etc., without replacing 
other parts in ring-reflector illumination source 200. 
Alternatively, a configurable ring reflector 2205 can be used 
in place of multiple replaceable/changeable ring reflectors 
220, thus allowing the user to change the reflective angle or 
reflective configuration/focus by changing the configuration 
of reflector 2205 ( explained further below). It is further 
contemplated that a user may have more than one ring-light 
source 230, each having a different configuration of LEDs, 
dispersion angle, color or wavelength configuration, inten­
sity or pulse response, so that the ring-light source 230 in 
ring-reflector illumination source 200 may be changed 
a=ording to the needs of the object being inspected, the 
camera being used, etc., without replacing other parts in 
ring-reflector illumination source 200. FIG. 2A shows one 
configuration that makes possible the exchange of ring 
reflector 220 and/or ring-light source 230, however other 
configurations are contemplated that make changing of the 

10 illumination source 200 includes bottom enclosure 210, 
replaceable/changeable ring reflector 220 (designed to fit 
into a complementary opening 215 in bottom enclosure 
210), ring illumination source 230 (in this embodiment, this 
is an LED light source 230 having a single row of LEDs 231 

15 closely spaced in a circle that is centered on optical axis 299 
of camera 140, the focal centerlines 298 of each LED 
directed along a line parallel to optical axis 299), and top 
cover 240 that is attached to bottom enclosure 210, for 
example by four screws 242 that pass through spacers 241 

20 used to maintain the desired spacing and placement of the 
LED light source 230 within ring-reflector illumination 
source 200. In one embodiment (see FIG. 2C), LED light 
source 230 includes a printed circuit board 2300 onto which 
are soldered ( or otherwise mechanically and electrically 

25 connected) a plurality of individual LEDs 231 (e.g., in one 
embodiment, high-brightness red LEDs 1200 millicandles 
(med) at a peak wavelength of approximately 621 nm., for 
example, HLMA-KH00-type Tl-sized lights having a half­
angle of approximately 22.5° available from Hewlett-

30 Packard; In another embodiment, a Toshiba part number 
TLRH160 emitting red light (644 nm at 1800 typical med) 
with a 5-degree half angle is used), spaced as closely as 
possible in a single row, the row centered on a circle that is 
perpendicular to and has a center on the optical axis 299. (In 

35 other embodiments, other LEDs having different colors/ 
wavelengths, half-angles, intensity, or power capabilities are 
used. In one such embodiment, LED light source 230 is 
configures to be replaced/changed in order to let the user 
choose a suitable combination of colors/wavelengths, half-

40 angles, intensity, or power capabilities for a particular 
application.) 

In the following discussion, ring reflector 220 refers 
generally to any ring reflector (e.g., ring reflector 221 of 
FIG. 3A, ring reflector 222 of FIG. 3B, ring reflector 223 of 

45 FIG. 3C, or ring reflector 224 of FIG. 3D, or other similar 
ring reflector). Similarly, ring light source 230 refers gen­
erally to any ring light source (e.g., ring light source 230.0 
of FIG. 2C, ring light source 230.1 of FIG. 2D, ring light 
source 230.2 of FIG. 2E, ring light source 236 of FIG. 2F, 

5D or other similar ring light source). 
In the embodiments shown in FIGS. 2A-2F, printed 

circuit board (PCB) 2300 has a circular opening 235 also 
having a center on the optical axis 299. Signal wire 202 
passes through insulating strain relief 2021 which is 

55 mounted to bottom enclosure 210. Signal wire 202 is sol­
dered to PCB 2300, which then distributes the electrical 
power from signal wire 202 to each of the LEDs 231. 

FIG. 2C is a cut-away side view of one ring-light source 
230 using a single circular row of LEDs 231 according to 

60 one embodiment of the present invention. In one 
embodiment, all LEDs 231 are of the same color and type In 
another such embodiment, a mix of LED colors are used in 
order to get a polychromatic light. In yet another such 
embodiment, white phosphor/LED devices, such as a blue 

65 LED having a broad-spectrum phosphor that absorbs the 
blue light and re-emits a broad-spectrum centered at yellow 
to achieve a compact, very-long-life, efficient white light 
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source (e.g., white LEDs such as manufactured by Nichia 
Chemical Industries, Ltd. of Japan; for example Part No. 
NLPB 510; see internet address http:// 
wviwla.meshnet.or.jp/nichia/wled-e.htm) are used in order 
to get a polychromatic, white-appearing light. In one 5 
embodiment, a pulsed electrical drive current is used 
(described in further detail below) in order to increase light 
efficiency (particularly during the time that the camera 140 
is and/or to strobe the light pulse thereby reducing any 
blurring due to motion of the object being observed. In 

10 
another embodiment, a direct-current (DC) electrical drive is 
used. 

In the embodiments shown in FIGS. 2C-2E, each indi­
vidual LED 231 and 232 has a built in focussing 
arrangement, typically including a cone-shaped reflector 15 
holding an LED chip, and a convex plastic lens package, that 
together direct and "focus" the light emitted from the LED 
chip in a direction centered about a focal centerlines 298 
along an axis of the package. Such LED packages can be 
purchased at a number of dispersion angles (generally 20 
specified as the "half-angle" for the LED package), and at a 
variety of intensity capabilities (generally specified as mil­
licandles (med) or milliwatts (mw) of light output). 
Conventionally, this arrangement has required that the axis 
of each LED package be pointed in the direction that light 25 
is wanted, i.e., at one or another angle pointed obliquely 
towards the optical axis of camera 140. It has been expen­
sive to fabricate such a ring of LEDs, each pointed oblique! y 
towards the optical axis of camera 140. Further, it is cum­
bersome and expensive to change the angle at which the 30 
LEDs point towards the optical axis (i.e., to move the angle 
of all of the LEDs, or to replace the ring with another having 
the desired angle. 

The present invention provides an inexpensive and 
elegant solution to these problems. By providing an LED 35 
ring-light source having all the LEDs ,vith the axes of their 
packages (i.e., the LED's individual focal centerlines 298) 
aligned parallel to the optical axis 299 (i.e., perpendicular to 
PCB 238), the cost of manufacture is minimized. In order to 
direct the light obliquely towards the optical axis 299, one 40 
or more inexpensive and easily changeable reflective rings 
220 are provided. In order to change the intensity of light 
provided, a variable pulse-width and/or variable pulse­
frequency LED power supply is provided. 

FIG. 2D is a cut-away side view of another ring-light 45 

source 230 using a circular double row of LEDs 231 and 232 
according to another embodiment of the present invention. 
In this embodiment, PCB 2301 is configured to mechani­
cally and electrically connect to two rows of LEDs (outer 
circular row 231 and inner circular row 232). In one such 50 

embodiment, a two-angle reflector (e.g., 222 or 224 of FIG. 
3B or FIG. 3D) is used, and the outer row 231 of LEDs is 
reflected at a shallow angle ( e.g., by a face 2222 that is at an 
angle of approximately 53 degrees from the plane of exit 
opening 225) in order to achieve a deep area of illumination 55 

(i.e., further from exit opening 225), and the inner row 232 
of LEDs is reflected at a less-shallow angle ( e.g., by a face 
2221 that is at an angle of approximately 47 degrees from 

10 
232, wherein row of LEDs 232 is mounted at a small 
distance from PCB 2301, for example, by inserting spacers 
233 between each LED and the PCB 2301, according to 
another embodiment of the present invention. In this 
embodiment, PCB 2301 is configured the same as for FIG. 
2D, however, spacers 233 or other means, are used to drop 
the position of LEDs 232 relative to the PCB 2301, thus 
moving the plane of the circle for those LEDs closer to ring 
reflector 220 (e.g., ring reflector 222, 223 or 224). 

FIG. 2F is a cut-away side view of ring-light source 236 
using a xenon flashtube according to one embodiment of the 
present invention. In one embodiment, a xenon strobe light 
source 237, e.g., any suitable circular short-arc flashlamp 
bulb, and a diaphragm 238 having backplane slit 239, are 
used in place of the row of LEDs. In one such embodiment, 
raised collar 2351 is fabricated to be bolted to top cover 240 
through screw holes 2352, then inner slit ring 2353 (having 
opening 235) is fastened to the lower edge of collar 2351, in 
order that only light passing through slit 239 is; used (i.e., 
reflected and directed by ring reflector 220). The gap 
between the outer circumference of slit ring 2353 and the 
inner edge of the hole 2381 in diaphragm 238 defines a 
continuous ( e.g., circular) slit 239 having no breaks. In 
another embodiment (see FIG. 2G which shows four struts 
holding the inner ring to the diaphragm 238), such breaks are 
due to, for example, support struts that are needed to hold 
inner slit ring 2382 to diaphragm 238. In one such xenon 
strobe embodiment, an optional color filter 2371 is also 
placed in series with the light path in order to obtain a 
monochromatic light, which can be more sharply focused by 
the lens of camera 140 than white light. 

In one such xenon strobe embodiment, an optional circu­
lar cylindrical ring lens 2391 (i.e., equivalent or similar to 
the cross-section of a convex-convex cylindrical lens as 
shown, that is rotated in a circle centered on optical axis 299; 
another embodiment uses a piano-convex) is also placed in 
series with the light path in order to focus light from the 
circular xenon source (i.e., focusing the emitted light to a 
circular line). In another embodiment, such a cylindrical ring 
lens 2391 is placed in series with light emitted from a 
ring-LED source such as ring light source 230.0 of FIG. 2C. 

Ring-light source 236 refers generally to a flashtube-slit 
assembly such as flash-tube light source 2361 of FIG. 2G or 
flash-tube light source 2362 of FIG. 2H. In some 
embodiments, flashtube 237 is replaced by a similarly 
shaped enclosed incandescent filament circular tube, or a 
fluorescent circular tube, or linear LED chips arranged in a 
polyhedron, or other continuous circular light source. 

FIG. 2G is an exploded isometric view of a flash-tube 
light source 2361 according to one embodiment of the 
present invention. Struts; 2384 hold inner slit ring 2382 to 
diaphragm 238. Raised collar 2351 is fabricated to be bolted 
to top cover 240 through screw holes 2352, and for its lower 
edge to be light-tight against inner slit ring 2382 when 
assembled in ring-reflector illumination source 200. 

FIG. 2H is an exploded isometric view of a flash-tube 
light source 2362 according to another embodiment of the 
present invention. In this embodiment, as described above, 
raised collar 2351 is fabricated to be bolted to top cover 240 
through screw holes 2352, then inner slit ring 2353 (having 
opening 235) is fastened to the lower edge of collar 2351, in 
order that only light passing through slit 239 is used (i.e., 
reflected and directed by ring reflector 220). The gap 

the plane of exit opening 225) in order to achieve a shal­
lower area of illumination (i.e., closer to exit opening 225). 60 

In one embodiment, both rows of LEDs (231 and 232) are 
simultaneously illuminated, in order to simultaneously get 
both deep and shallow illumination. In another embodiment, 
each row is flashed at different times, in order to get either 
deep or shallow illumination. 65 between the outer circumference of slit ring 2353 and the 

inner edge of the hole 2381 in diaphragm 238 defines a 
continuous (e.g., circular) slit 239 having no breaks. 

FIG. 2E is a cut-away side view of yet another ring-light 
source 230 using a circular double row of LEDs 231 and 
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In contrast, other applications benefit from a deep illumi­
nation pattern which also illuminates the bottom of the can 
or food container. In one such embodiment, a pattern 2218 
is designed so as to illuminate as deep as possible within a 
can 160 including illumination of the bottom of the can 160. 
The embodiments 229 (FIG. 21) of ring reflector 220 is 
particularly useful for generating such darkfield illumination 
patterns, since these ring reflectors 220 block the light from 
LEDs 231 that otherwise could illuminate below the object 

FIG. 21 is a cut-away side view of two stacked ring­
reflector illumination sources 200A and 200B according to 
one embodiment of the present invention. In this 
embodiment, ring-reflector illumination source 200Ais con­
figured to have the light from its LEDs 231 reflected at a 5 
shallow angle ( e.g., by a face 2211A that is at an angle of 
approximately 53 degrees from the plane of exit opening 
225) in order to achieve a deep area of illumination (i.e., 
further from its exit opening 225). Ring-reflector illumina­
tion source 200A is configured to have the light from its 
LEDs 231 reflected at a less-shallow angle (e.g., by a face 
2211B that is at an angle of approximately 47 degrees from 

10 
of interest. 

All of the embodiments shown are useful for inspecting 
electrical components, and in particular, components or 
substrates having ball-grid arrays of connector pads. Ball­
grid arrays, such as IBM Corporation's C4 controlled-

the plane of its exit opening 225) in order to achieve a 
shallower area of illumination (i.e., closer to exit opening 
225). 15 collapse connectors, generally include rectangular grids of 

spherical connector balls (i.e., tiny solder balls), that are 
used to simultaneously connect multiple signals from chips 
to modules, or modules to boards. 

In one embodiment, ring reflector 220 is fabricated by 
turning on a lathe a blank of aluminum, stainless steel, 
plastic, glass or other suitable material to generate a circu­
larly symmetric reflective face (e.g., conical-section face 
2211) (i.e., the surface of the cross section shown is a 20 
straight line at an angle of 52 degrees from the plane of exit 
opening, i.e., 38 degrees from the optical axis 299), which 
is then polished and/or chrome plated to enhance its reflec­
tivity at a wavelength of ring-light source 230. In another 
embodiment, ring reflector 221 is cast, e.g., by injection 25 
molding, from a suitable plastic, and then coated by well 
known methods with a reflective coating of chrome, gold or 
other metal, alloy, or multiple optical coating layers to 
enhance its reflectivity at one or more selected wavelengths 
of ring-light source 230. (These manufacturing methods can 30 
apply to any of the ring reflectors described below.) 

FIG. 21 is a cut-away side view of an alternative ring­
reflector illumination source 200 according to one embodi­
ment of the present invention. In this embodiment, each 
LED 234 is mounted on PCB 2300 in a circle around PCB 35 

opening 235 such that its light-emission focal centerline 298 
is directed along a line radially perpendicular to optical axis 
299 (i.e., the light is directed radially outward, centered on 

In the embodiment shown in FIG. 21, the reflective 
surface 2291 is a single conical section; in other 
embodiments, this reflective surface is replaced by two 
conical sections (in a manner similar to that shown in FIG. 
3B below); a circularly symmetric parabolic or other curved 
section (in a manner similar to that shown in FIG. 3C 
below); a series of facets (in a manner similar to that shown 
in FIG. 3E below), or a configurable reflective surface (in a 
manner similar to that shown in FIGS. 3F, 3G, or 3H below). 

FIG. 3A is a cut-away side view of one ring reflector 220 
a=ording to one embodiment of the present invention. In 
this embodiment, ring reflector 221 is a circularly symmetric 
conical-section reflective face 2211 (i.e., the surface of the 
cross section shown is a single straight line at an angle of 
approximately 52 degrees from the plane of exit opening, 
i.e., approximately 38 degrees from the optical axis 299). In 
this embodiment, the spread half-angle of light emission 
from the LEDs 231 is not significantly changed by reflecting 
off of surface 2211, and continues to diverge at approxi­
mately the same half-angle as before reflection (although 
now directed along a cone converging towards optical axis an emission plane that is perpendicular to optical axis 299). 

Ring reflector 229 is configured so that the emission plane 
intersects its operative reflective surface 2291, which redi­
rects the light to a darkfield pattern (such as pattern 2218 as 
shown in FIG. 4A). 

Darkfield illumination patterns, often used in microscopy 
applications, involve illumination in which light approaches 
the object (i.e., object 160) at an angle oblique or perpen­
dicular to the optical axis, in order to minimize or eliminate 
light from the illumination source entering the camera ( or 
microscope) lens either directly, or by reflection off some 
background object behind the object of interest. Thus, one 
application of the present invention is to provide darkfield 
illumination within, for example, a food container or bev­
erage can 160, without illuminating the bottom of the can, 
e.g., in order to check for foreign objects within a clear 
beverage. One embodiment of darkfield illumination of the 
present invention is thus particularly useful for spotting 
foreign objects within open opaque aluminum cans, while 
minimizing light reflecting off the bottom of the can towards 

40 299) thus providing a relatively broad spread of light below 
exit opening 225, as shown in FIG. SA. Since the angle of 
incidence (approximately 38 degrees) is equal to the angle of 
reflection (also approximately 38 degrees), the cone of the 
centerlines of the LEDs approached the optical axis 299 at 

45 an angle of approximately 76 degrees. In other 
embodiments, the angle of face 2211 is set to other values to 
achieve the lighting pattern desired. In one embodiment, the 
lower edge of face 2211 is given a small chamfer ( e.g., 0.02 
inches) to reduced the danger to a user of otherwise sharp 

50 edges. In one embodiment, the length of face 2211, the 
distance from face 2211 to LEDs 231 (e.g., in one 
embodiment, this is made as close as possible), and the 
half-angle of light emission of the LEDs 231 ( e.g., in one 
embodiment, LEDs are specified to have a small half-angle), 

55 are together configured such that most or all of the light 
emitted from LEDs 231 is reflected by face 2211 (rather than 
passing directly through exit opening 225). FIG. SA is an 
enlarged cut-away side schematic of the ring reflector 220 of 
FIG. 3A. the camera. In one such embodiment, a pattern 2218 is 

designed so as to illuminate as deep as possible within a can 60 

160 while minimizing illumination of the bottom of the can 
160. The embodiments 221, 222, 223 of ring reflector 220 
are particularly useful for generating such darkfield illumi­
nation patterns, since these ring reflectors 220 block the light 
from LEDs 231 that travels generally in the direction of the 65 

optical a,-,,:is and that otherwise could illuminate background 
below the object of interest. 

In one such embodiment, particularly useful for darkfield 
microscopy, ring reflector 221 is a circularly symmetric 
conical-section reflective face 2211 having an angle of 
approximately 45 degrees from the plane of exit opening, 
i.e., approximately 45 degrees from the optical axis 299). In 
this embodiment, the spread half-angle of light emission 
from the LEDs 231 is not significantly changed by reflecting 
off of surface 2211, and continues to diverge at approxi-
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mately the same half-angle as before reflection (although 
now directed along a cone diverging towards optical axis 
299) thus providing a relatively broad spread of light within 
ring reflector 221 within exit opening 225. Since the angle 

14 
opening 225, similar to as shown in Figure SB. By choosing 
an appropriate curved concave section, the focus provided 
by reflector ring 223 can be determined to the degree 

of incidence ( approximately 45 degrees) is equal to the angle 5 
of reflection ( also approximately 45 degrees), the cone of the 
centerlines of the LEDs approached the optical axis 299 at 

desired. By extension, by choosing an appropriate curved 
convex section, the additional divergence provided by 
reflector ring 223 can alternatively be determined to the 
degree desired. 

an angle of approximately 90 degrees (perpendicular). For 
example, a glass slide could be placed flush against exit 
opening 225, with the specimen suspended in water above 
the slide and within such a ring reflector 221, whereby only 
light impinging on the specimen is; visible through the lens 
of the camera or microscope. 

In another such embodiment, the arrangement of FIG. 2B 
is inverted (i.e., with cover 240 further from the lens of 
camera 140 (or the microscope) and exit opening 225 closer 
to camera 140 (or the microscope)), such that the lens of the 
camera 140 (or microscope) is above, and on the same side 
of ring-reflector illumination source 200 as, exit opening 
225. In this case, the glass slide is placed on top of exit 
opening 225 (towards the lens) with the specimen in a liquid 
above the slide, an opening 245 (now at the bottom) is 
covered with a non-reflective black surface such as black 
felt. In this way, the specimen is illuminated at oblique 
angles from below, with a darkfield illumination. 

FIG. 3B is a cut-away side view of another ring reflector 
220 according to one embodiment of the present invention. 
In this embodiment, ring reflector 222 is a circularly sym­
metric reflective face having two adjacent conical-sections 
2221 and 2222 (i.e., the surface of the cross section shown 
is two straight-line chords at angles of approximately 47 and 
53 degrees respectively from the plane of exit opening, i.e., 
approximately 37 and 43 degrees from the optical axis 299, 
the chords meeting at a concave intersection). In this 
embodiment, the spread half-angle of light emission from 
the LEDs 231 is narrowed by reflecting off of surfaces 2221 
and 2222, and continues to diverge at a smaller half-angle 
than before reflection ( although now redirected along a cone 
converging towards optical axis 299) thus providing a rela­
tively smaller spread of light below exit opening 225, as 
shown in FIG. SB. Since the two conical-section surfaces 
2221 and 2222 form a somewhat concave surface having an 
average angle of incidence and reflection of 40 degrees, the 
cone of the centerlines of the LEDs approached the optical 
axis 299 at an angle of approximately 80 degrees. In other 
embodiments, the angles of faces 2221 and 2222 are set to 
other values to achieve the lighting pattern desired. In one 
embodiment, the angles of faces 2221 and 2222 are approxi­
mately 53 and 47 degrees respectively from the plane of exit 
opening (i.e., the reverse of the above case), thus forming a 
convex reflecting cross-section, and thus increasing the 
half-angle of dispersion of the emitted light. 

FIG. SB is an enlarged cut-away side schematic of the ring 
reflector 220 of FIG. 3B. 

FIG. 3C is a cut-away side view of yet another ring 
reflector 220 according to one embodiment of the present 
invention. In this embodiment, ring reflector 223 is a circu­
larly symmetric reflective face having a cross section that is 
concave circular or concave parabolic 2231 (i.e., the surface 
of the cross section shown is a curved concave section of a 
circle or parabola at continuously varying angles from the 
plane of exit opening). In this embodiment, the spread 
half-angle of light emission from the LEDs 231 is narrowed 
by reflecting off of surface 2231, and continues to converge 
at a smaller half-angle than before reflection (although now 
redirected along a cone converging towards optical axis 299) 
thus providing a relatively smaller spread of light below exit 

FIG. 3D is a cut-away side view of still another ring 
reflector 220 according to one embodiment of the present 

10 invention. In this embodiment, ring reflector 224 is a circu­
larly symmetric reflective face having two adjacent conical­
sections 2241 and 2242, and is otherwise identical to ring 
reflector 222 of FIG. 3B. Ring reflector 224 is configured to 
have the light from an outer row of LEDs 231 reflected by 

15 surface 2242, and to have the light from an inner row of 
LEDs 232 reflected by surface 2241. In one such 
embodiment, outer row of LEDs 231 emits light of a first 
color, and inner row of LEDs 232 of a second color, and are 
lit alternatively or simultaneously to achieve lighting effects 

20 as desired. In another such embodiment, outer row of LEDs 
231 and inner row of LEDs 232 both emit light of the same 
color, and are lit alternatively or simultaneously to achieve 
lighting effects as desired (i.e., shallow lighting, deep 
lighting, or both. 

25 FIG. 3E is a cut-away side view of a facetted ring reflector 
226 according to one embodiment of the present invention. 
In one such embodiment, for every facet 2261, a line 2269 
drawn from the center of the facet perpendicular to the plane 
of the facet will intersect the optical axis 299 on order that 

30 the most amount of light will be centered on the optical axis. 
In another such embodiment, for every facet 2261, a line 
2269 drawn from the center of the facet perpendicular to the 
plane of the facet will pass to the side of the optical axis 299 
(e.g., approximately 1 or 2 centimeters (cm) to the side) in 

35 order that the light is spread onto a wider volume (still 
centered around the optical axis) than in the just-before 
described example. In a third such embodiment, for every 
facet 2261, a line 2269 drawn from the center of the facet 
perpendicular to the plane of the facet will pass through or 

40 pass to the side of the optical axis 299 by successively 
different amounts (e.g., a first facet perpendicular passes 
through the optical axis 299, the next adjacent facet perpen­
dicular passes approximately 1 cm to the clockwise side, the 
next adjacent facet perpendicular passes approximately 2 cm 

45 to the clock"Wise side, and then the pattern repeats for each 
successive three facets) in order that the light is spread onto 
a wide volume, but now slightly more centered around the 
optical axis, than in the just-before described example. 

FIG. 3F is a cut-away side view of a configurable ring 
50 reflector 227 according to one embodiment of the present 

invention. In this embodiment, each facet 2271 is made of a 
thin reflective material such as a small trapezoid of 
aluminum, aluminized silicon, aluminized mylar, or other 
reflective chip, and is fastened to pliable focusing gasket 

55 2272 preferably made of rubber or pliable plastic. Outside 
ring 2273, preferably made of metal such as aluminum, is 
permanently attached to pliable focusing gasket 2272 at their 
junction (e.g., by adhesive), and is threaded at the bottom of 
its inside circumference to accept threaded, tapered com-

60 pression ring 2274. As compression ring 2274 is rotated into 
the threads of the inner bottom of outside ring 2272, it first 
contacts the inner diameter edge of pliable focusing gasket 
2272, thus deflecting each facet 2271 upward at their bottom 
edges, while the top edges of each facet 2271 remains at the 

65 junction of pliable focusing gasket 2272 and outside ring 
2273. This changes the angle of each facet 2271 (e.g., from 
a nominal undeflected angle of approximately 38 degrees to 
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a larger angle). In one such embodiment, for every facet 
2271, a line 2269 drawn from the center of th~ facet 
perpendicular to the plane of the facet will intersect the 
optical axis 299 on order that the most amount of light will 
be centered on the optical axis. In one such embodiment, 5 

every other facet has edges that overlay above the edges of 
each of its closest neighbors, as shown in FIG. 3G. In 
another such embodiment, every facet 2271 has its, e.g., left 
edge overlaying above the right edge of each of its closest 
left-hand neighbor, as shown in FIG. 3H, in order that, for rn 
every facet 2271, a line 2279 drawn from the center of the 
facet perpendicular to the plane of the facet will pass to the 
side of the optical axis 299 (e.g., approximately 1 or 2 
centimeters (cm) to the right side in the example FIG. 3H) 
in order that the light is spread onto a wider volume (still 15 

centered around the optical axis) than in the just-before 
described example. 

16 
The 12-volt signal from power supply 20 is filtered by the 
low-pass filter comprising Cl, Ll, Dl, and Rl0, and charges 
capacitors C2 through CN (in one embodiment, N is 12). In 
one such embodiment, Cl through Cl2 are each 2200 µF, Ll 
is 40 µH iron-core, Dl as a 1N4001 diode, and Rl0 is a 0 
ohm conductor (i.e., a short). C2 through CN are discharged 
through, e.g., fifteen LEDs 231 as shown in the circuit 
diagram, which in this embodiment are wired in a parallel­
series manner as shown, (in another embodiment, sixty 
LEDs arranged in a single row are used; in another 
embodiment, 150 LEDs are used, each in a similar serial-
parallel-wired connection circuit), and R30 and Ql, as 
activated by the above-described control pulse. In one such 
embodiment, R30 is replaced by a zero-ohm conductor, and 
the voltage drop across the LEDs 231 and Ql is used to 
self-limit the current through the LEDs 231. The control 
pulse is fed across resistor R20, which in one embodiment 
is l00KQ, to develop the necessary voltage for driving 
transistor Ql, which in this embodiment is a MTP75N05HD 

FIG. 31 is a cut-away side view of a configurable ring 
reflector 228 according to one embodiment of the present 
invention. In this embodiment, thin reflective surface 2281 20 MOSFET. 

is fastened to ( or deposited on the surface of) stretchable 
focusing membrane 2282 preferably made of rubber or 
pliable plastic. Outside ring 2283, preferably made of metal 
such as aluminum, is permanently attached to stretchable 
focusing membrane 2282 at their junction (e.g., by adhesive 25 

or a dovetail joint), and is threaded at the bottom of its inside 
circumference to accept threaded, tapered stretching ring 
2284. As stretching ring 2284 is rotated into the threads of 
the inner bottom of outside ring 2282, it releases some of the 
stretch of stretchable focusing membrane 2282, thus deflect- 30 

ing reflective surface 2281 upward at its bottom edge, while 
the top edge of reflective surface 2281 remains at the 
junction of stretchable focusing membrane 2282 and outside 
ring 2283. This changes the angle of reflective surface 2281 
( e.g., from a nominal undeflected angle of approximately 38 35 

degrees to a larger angle). 

FIG. 7 is a more-detailed schematic diagram of power 
supply 20. The input trigger is fed through resistor R21 to 
drive the input of opto-isolator Oil. The output of opto­
isolator Oil is coupled through capacitor Cl2 (and the 
associated circuit R4, R6 and D2) to the TRG input of timer 
circuit lClA- (IN one embodiment, timers lClA. and lCls 
are each ½ of a 556-type dual timer.) The timing constant of 
timer lClA. is set by Cl4 and Rl-x, (where xis selected from 
1 through N), and determines the pulse width of the control 
pulse driving Ql, and thus the LEDs 231. In one 
embodiment, five selectable pulse widths are predetermined 
and selected by SWl, which is a five-way exclusive dual­
pole-single-throw switch, wherein one resistor of the set 
Rl-1 through Rl-N is selected for connection to the DIS 
input pin of lClA, and a corresponding one resistor of the 
set R2-1 through R2-N is selected for connection to the DIS 
input pin of lCls. The timing constant of timer lCls is set 
by Cl7 and R2-x, (where x is selected from 1 through N), 
and determines the minimum time between control pulses 
driving Ql, and thus the LEDs 231. In one embodiment, the 
five selectable predetermined pulse widths are 25 microsec­
onds (µs ), 50 µs, 100 µs, 200 µµs and 500 µs; the corre­
sponding maximum pulse rates controlled by maximum rate 
limit circuit 20.2 are 200 Hz, 120 Hz, 60 Hz, 30 Hz, and 10 

FIG. 4A is a cut-away side schematic of the single­
conical-section ring reflector 221 of FIG. 3A showing the 
light pattern generated (having highest intensity within the 
dotted line volume 2218), which is sometimes called a 40 

darkfield-illumination pattern. In such a darkfield­
illumination pattern, an object 160 located within A deeper 
pattern is generated by a shallower angle in reflector 221, 
and/or a wider half-angle of LEDs 231. 

45 Hz, respectively, and are predetermined and selected by 
SWl. Thus, in the embodiment which uses a 60 Hz camera 
image rate, 100 ,us-long control pulses are used to activate 
LEDs 231. In one embodiment, it is desired to have an 
average LED illumination intensity of at least ten times the 

FIG. 4B is a cut-away side schematic of the concave 
dual-conical-section ring reflector 222 of FIG. 3B showing 
the light pattern generated (having highest intensity within 
the dotted line volume 2228). A deeper pattern is generated 
by a shallower angles in reflector 222, and/or a wider 
half-angle of LEDs 231. 

50 ambient light; thus, when camera· 140 is taking one frame 
every 16.7 milliseconds, a 100 microsecond pulse should be 
at least 1670 times as intense as the ambient light. In one 
such an embodiment, a shroud is used to reduce the ambient 
light, and a red filter (substantially transparent to the peak 

FIG. 5Ais an enlarged cut-away side schematic of the ring 
reflector 220 of FIG. 3A. 

FIG. SB is an enlarged cut-away side schematic of the ring 
reflector 220 of FIG. 3B. 55 wavelength of ring-reflector illumination source 200) is 

placed over the lens of camera 140 in order to reduce 
ambient light and pass the light of ring-reflector illumination 
source 200. The control pulse output signal is driven through 
resistor R31. 

FIG. 6 is a block diagram of the electrical connections for 
one embodiment of machine-vision illumination system 
100. Image processor 150 sends a reset signal to camera 140, 
then shortly thereafter (or simultaneously) sends a trigger 
signal to power supply 20. Within power supply 20, the 60 

trigger signal activates pulse generator 20.1 to generate a 
control pulse of a predetermined length. The control pulse is 
used to turn on transistor Ql to generate a flash on LEDs 
231, which is current-limited (if desired) by resistor R30. 
The control pulse also activates the maximum-rate-limit 65 

circuit 20.2, which inhibits any further control pulses from 
pulse generator 20.1 for a predetermined amount of time. 

In one embodiment, opto-isolator Oil is a 4N37-type part, 
resistor R2 is 100 Q, resistor R3 is 1000 Q, resistor R7 is 1 
MQ, resistor RS is lKQ and visible-color LED D3 indicates 
when the circuit is active, resistor R4 is 4700 Q, resistor RS 
is 10 Q, resistor R6 is l0KQ, diode D2 is a 1N914, resistor 
Rl-1 is 2.26KQ, resistor Rl-2 is 4.53KQ, resistor Rl-3 is 
9.0KQ, resistor Rl-4 is 18.2KQ, resistor Rl-5 is 45.3KQ, 
resistor R2-1 is 37.4KQ, resistor R2-2 is 75KQ, resistor 
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R2-3 is 150KQ, resistor R2-4 is 301KQ, resistor R2-5 is 
909KQ, Cl4 is 0.01 µF, Cl7 is 0.1 µF, Cl2 is 0.001 µF, ClO 
is 100 ,u.F, Cll is 0.1 ,uF, Cl3, Cl5, and Cl6 are each 0.01 
µF, Q2 and Q3 are each 2N3904 NPN transistors, and RPl 
is a lOKQ resistor pack. 5 

18 
emitted light from the ring light source being generally 
directed centered on lines that intersect a reflecting 
surface of the ring reflector, the ring reflector reflecting 
the emitted light from the light source though the exit 
opening inwards and generally towards the optical axis; 
and 

an enclosure generally surrounding the flashtube but 
having a elongated aperture disposed between the ring­
shaped flashtube and the ring reflector, wherein the 
elongated aperture allows light from the flashtube to 
fall on a reflecting surface of the ring reflector. 

"Chromatic aberration" is where a lens focuses different 
wavelengths of light at different focal points. "Spherical 
aberration" occurs when light from the edges of a circularly­
curved lens are focused at different distances that light 
through the center of the lens. Circularly curved lenses are rn 
used since they are cheaper to produce a lens with a 
spherical curved surface than one in which the curvature 
changes. The problem, however, is that spherical aberration 

2. The illumination system as recited in claim 1, further 
comprising a focusing element, disposed in a path of the 
emitted light from the ring light source, and that includes a 

15 cylindrical ring lens having at least one convex face. 
can occur, where the edges of the lens focus the light waves 
at a different point from the center of the lens, causing lack 
of sharpness. Regarding the oblique rays passing through the 
lens, these fall on different parts of the ''image plane," in a 
blur rather than being superimposed. This slightly different 
aspect of spherical aberration is called coma. To overcome 
this can be costly, but mirror-type ring-reflector focusing 
elements 220 do not suffer from these aberrations. 

3. The illumination system as recited in claim 1, wherein 
the ring reflector has a surface that enhances its reflectivity 
at one or more selected wavelengths of the ring light source. 

4. The illumination system as recited in claim 3, wherein 
20 the first ring reflector and ring light source are configured to 

produce a darkfield illumination. 

The process of the present invention is unlike conven­
tional illumination sources since it is compact, generates a 
light source from more than one point source with suitable 
brightness in order to reduce shadows, focuses the light 25 

source into a broad, deep, multidirectional source illuminat-

5. The illumination system as recited in claim 1, wherein 
the first ring reflector includes a reflective surface that 
comprises a first conical section. 

6. The illumination system as recited in claim 5, wherein 
the first conical section includes a reflective surface at a first 
conical angle to the optical axis. 

ing a volume with light rays that approach generally the 
optical axis of the machine-vision system at oblique angles 
from a ring that surrounds the optical axis, so that even 
extremely small parts can be adequately inspected and 
accurately viewed or measured with machine-vision system 
100. Another aspect of the present invention is to provide a 
compact illumination source, preferably monochromatic, 
which can be focused to provide uniform multi-directional 
light onto all surfaces that are viewable by the machine 
vision camera. Yet another aspect of the present invention is 
to have such an LED illumination source be pulsed with a 
relatively high-power, low duty-cycle power source. 

In one embodiment, most or all interior surfaces of 
ring-reflector illumination source 200 except the operative 
reflecting surface (e.g., surfaces 2211, 2221, 2222, or 2231) 
have an anti-reflective (e.g., flat black) surface to prevent 
stray reflections. In one embodiment, the flat black surface 

7. The illumination system as recited in claim 1, wherein 
the first ring reflector includes a reflective surface that 

30 comprises a plurality of adjoining conical sections. 
8. The illumination system as recited in claim 7, wherein 

the plurality of adjoining conical sections includes a first 
conical section having a reflective surface at a first conical 
angle to the optical axis, and a second conical section having 

35 reflective surface at a second conical angle to the optical 
axis, the second conical angle being different than the first 
conical angle. 

9. The illumination system as recited in claim 1, wherein 
the first ring reflector includes a reflective surface that 

40 comprises a circularly-rotated parabolic section. 

is obtained by applying flat black paint. In another 
45 embodiment, the flat black surface is obtained through use 

10. The illumination system as recited in claim 1, wherein 
the first ring reflector includes a reflective surface that is 
configurable to change at least one angle at which the 
reflective surface reflects light. 

11. The illumination system as recited in claim 1, wherein 
the first ring reflector includes a reflective surface that 
comprises a plurality of reflective facets. of a standard black anodization process. 

It is to be understood that the above description is 
intended to be illustrative, and not restrictive. Many other 
embodiments will be apparent to those of skill in the art 
upon reviewing the above description. The scope of the 
invention should, therefore, be determined with reference to 

12. The illumination system as recited in claim 11, 
wherein, for a plurality of the facets, a line normal to a facet 

so surface passes through the optical a,.,_is. 

the appended claims, along with the full scope of equivalents 
to which such claims are entitled. 

What is claimed is: 
55 

1. An illumination system for illuminating an object for 
machine-vision, the system having an optical axis, compris­
ing: 

a ring light source that comprises: 
a substantially ring-shaped flashtube emitting light from a 60 

light-emitting region disposed substantially in a plane 
that intersects the optical-axis, the light-emitting region 
disposed at least a first distance from the optical axis 
and less than a second distance from the optical axis; 
and 

a first ring reflector, the ring reflector having an exit 
opening though which the optical axis passes, the 

65 

13. A method for illuminating an object located along an 
optical axis, comprising the steps 

(a) emitting light from a light source that includes a 
ring-shaped flashtube disposed substantially along a 
circle disposed perpendicular to and centered on the 
optical axis, the light-emitting portion of the flashtube 
disposed at least a first distance from the optical axis 
and less than a second distance from the optical axis; 
and 

(b) reflecting the emitted light from the light source 
inwards and generally towards the object at the optical 
axis or in an area around the optical axis, wherein the 
object is an electrical connector, and further comprising 
the step of acquiring a machine-vision image of the 
electrical connector. 

14. A method for illuminating an object located along an 
optical axis, comprising the steps 
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(a) em1ttmg light from a light source that includes a 
ring-shaped flashtube disposed substantially along a 
circle disposed perpendicular to and centered on the 
optical axis, the light-emitting portion of the flashtube 
disposed at least a first distance from the optical axis 5 

and less than a second distance from the optical axis; 
and 

20 
an enclosure having a slit disposed between the ring­

shaped flashtube and the ring reflector, wherein the 
slit allows light from the flashtube to fall on a 
reflecting surface of the ring reflector. 

17. The illumination system as recited in claim 16, further 
comprising a focusing element that includes a cylindrical 
ring lens having at least one convex face. 

(b) reflecting the emitted light from the light source 
inwards and generally towards the object at the optical 
axis or in an area around the optical axis, 

further comprising the step of focusing the emitted light to 
a circular line. 

18. The machine-vision illumination system as recited in 
claim 16, wherein the ring reflector has a surface that 

1D enhances its reflectivity at one or more selected wavelengths 
of the ring light source. 

15. A method for illuminating an object located along an 
optical axis, comprising the steps of: 

(a) emitting light from a light source that includes a 15 

ring-shaped flashtube disposed substantially along a 
circle disposed perpendicular to and centered on the 
optical axis, the light-emitting portion of the flashtube 
disposed at least a first distance from the optical axis 
and less than a second distance from the optical axis; 20 

(b) focussing the emitted light through a circular cylin­
drical ring lens; and 

( c) reflecting the emitted light from the light source 
inwards and generally towards the object at the optical 25 
axis or in an area around the optical axis. 

16. A machine-vision illumination system, comprising: 
an imaging device disposed along an optical axis to 

receive an image of an object; 

an image processor coupled to the imaging device that 30 

processes the image and produces machine-vision 
information; and 

19. The machine-vision illumination system as recited in 
claim 16, wherein the ring reflector and ring light source are 
configured to produce a darkfield illumination. 

20. A method for illuminating an object located along an 
optical axis, comprising the steps 

(a) emitting light from a light source that includes a 
ring-shaped flashtube disposed substantially along a 
circle disposed perpendicular to and centered on the 
optical axis, the light-emitting portion of the flashtube 
disposed at least a first distance from the optical axis 
and less than a second distance from the optical axis; 
and 

(b) reflecting the emitted light from the light source 
inwards and generally towards the object at the optical 
axis or in an area around the optical axis, 

wherein the step of emitting light further comprises passing 
the emitted light through a circular slit. 

21. The method for illuminating an object as recited in 
claim 15, wherein the step of reflecting light further com­
prises reflecting light at a plurality of discrete conical angles 
each defined by a conical section reflecting surface having a 
straight line cross section. 

22. The method for illuminating an object as recited in 
a ring-light source to illuminate the object, wherein the 

ring light source comprises: 
a ring-shaped flashtube disposed substantially along a 

circle disposed perpendicular to and centered on the 
optical axis; 

a ring reflector configures to reflect light along at least 
one conical angle; and 

35 claim 21, wherein the plurality of conical angles include a 
first conical angle to the optical axis, and a second conical 
angle to the optical axis, the second conical angle being 
different than the first conical angle. 

* * * * * 
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(57) ABSTRACT 

An illuminator device for illuminating one or more users in 
front web camera and a communication terminal having a 
bulb for emitting light; a reflector operatively associated with 
the bulb for projecting the emitted light; and an arm disposed 
between the bulb and the terminal for connection to the ter­
minal are provided. The bulb is positionable relative to the 
web camera to provide optimal viewing of the user through 
the web camera. An illuminator device for illuminating one or 
more users in front of a webcamera and a communications 
terminal having a frame and a screen having a plurality of 
bulbs, wherein the plurality of bulbs are disposed in the frame 
of the terminal to provide illumination to the face or faces of 
the users. 

13 Claims, 6 Drawing Sheets 
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WEBCAM ILLUMINATOR DEVICE 

This application claims the benefit to U.S. Provisional 
Application Ser. No. 60/897,600 filed on Jan. 26, 2007, the 
contents of which are incorporated herein by reference. 

2 
bulb for emitting light; a reflector operatively associated with 
the bulb for projecting the emitted light; and an arm disposed 
between the bulb and the terminal for connection to the ter­
minal are provided. The bulb is positionable relative to the 
web camera to provide optimal viewing of the user through 
the web camera. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
This invention relates to an illuminator device. More par­

ticularly, this invention relates to an illuminator device for a 
web camera (hereinafter "webcam") that illuminates the face 

An illuminator device for illuminating one or more users in 
front of a webcamera and a communications terminal having 
a frame and a screen having a plurality of bulbs, wherein the 

10 plurality ofbulbs are disposed in the frame of the terminal to 
provide illumination to the face or faces of the users. 

of the person who is viewed using a webcam. 
2. Description of Related Art 
Video conference calls are a common method for people to 15 

communicate when the parties are remote and wish to be 
simultaneously viewed. Generally, during video conferenc­
ing, the parties are not concerned about the appearance of the 
individuals, because the purpose of the call is of greater 
importance than the individuals' appearance. 20 

However, as online viewing using the Internet has become 
more popular, users are now able to have their image files 
uploaded to a website for online viewing. While these 
uploaded images can be for business purposes, they are 
increasingly used for social purposes. For example, in online 25 

chatting or dating sites, a user desires to appear as attractive as 
possible during communications using personal computers 
equipped with a webcam. 

Poor lighting is one of the primary reasons for the poor 
appearance of facial images that are viewed online from web- 30 

cams. The individual does not appear as attractive as they 
otherwise would in person. The proper lighting ensures an 
aesthetically pleasing appearance of an individual's face. 

Accordingly, there is a need to provide proper lighting for 
users that are viewed through a webcam to ensure that they 35 

appear aesthetically pleasing. 

SUMMARY OF THE INVENTION 

The present disclosure provides for an illuminator device 40 
for the face of the user viewed through a webcam, wherein the 
illuminator provides diffuse illumination to the face of the 
user. 

The present disclosure also provides for an illuminator 
device for the face of the user viewed through a webcam, in 45 
which the illuminator device has a bulb that is shaped as one 
of a toroid, a sphere and a semi-sphere. 

The present disclosure further provides for an illuminator 
device for the face of the user viewed through a webcam in 
which the illuminator device is embedded in the periphery of 50 
a screen of a monitor to provide illumination to the face of a 
user. 

The present disclosure yet further provides for an illumi­
nator device for the face of the user viewed through a web­
cam, in which the illuminator device has a bulb that is sur- 55 

rounded by a reflector to reflect the light of the bulb towards 
the face of the user. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Other and further benefits, advantages and features of the 
present invention will be understood by reference to the fol­
lowing specification in conjunction with the accompanying 
drawings, in which like reference characters denote like ele­
ments of structure and: 

FIG.1 illustrates a front view of the first embodiment of the 
webcam illuminator of the present invention; 

FIG. 2 illustrates a front view of the webcam illuminator of 
FIG. 1 of the present invention proximate the webcam; 

FIG. 3 illustrates a front view of the webcam illuminator 
according to a second embodiment of the present invention; 

FIGS. 4 and 5 illustrate a perspective view of a third 
embodiment of the present invention in which the illuminator 
is integrated into the frame of the screen and surrounds the 
webcam; 

FIG. 6 illustrates a perspective view of a fourth embodi­
ment of the present invention; and 

FIG. 7 illustrates a perspective view of a fifth embodiment 
of the present invention in which the illuminator has a diffu­
sion fabric. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Referring to FIG. 1, a webcam illuminator of the present 
invention is shown and is generally represented by reference 
numeral 10. Illuminator 10 of the present invention is a con­
nected frame 15 of screen 12 of a computer proximate a 
webcam 20. A webcam 20 is a video camera that is used to 
send periodic images or continuous frames to a Web site for 
display. Webcam software typically captures the images as 
JPEG or MPEG files and uploads them to the Web server. 
Illuminator 10 has a bulb 25 for illumination of the user, and 
particularly of the face of the user of the webcam 20. Illumi­
nator 10 preferably has a flexible arm 30 and a clamp 55 that 
permit adjustment of the location of bulb 25 relative to web­
cam 20. While illuminator 10 is shown as having an alternat-
ing current power cord 35, illuminator 10 could also be bat­
tery powered to enable portable use of webcam 20 and 
illuminator 10. 

Illuminator 10 further has a reflector 40 that surrounds or 
encases bulb 25. Bulb 25 has a toroidal or ring configuration 
that is capable of diffusing and shaping light through its 
surface. Such a configuration permits light illuminating the 
face of the user to be as diffuse as possible. Further, reflector 

The present disclosure yet still further provides for an 
illuminator device for the face of the user viewed through a 
webcam, in which the illuminator is movable on a surface 
relative to the user and the webcam for optimal adjustability. 

60 40 reflects the light of bulb 25 back onto the face of the user. 

The present disclosure still yet further provides for an 
illuminator device that is covered by a diffusion cover to 
provide diffuse light to the face of the user when the face is 
viewed through a webcam. 

An illuminator device for illuminating one or more users in 
front web camera and a communication terminal having a 

Illuminator 10 has a base 45 that is capable of receiving 
different sized or shaped bulbs and reflectors. Illuminator 10 
has a switch 50 for easy activation of the bulb during use. 

Referring to FIG. 2, the illuminator 10 is shown in use in a 
65 position surrounding and in front of webcam 20. By sur­

rounding webcam 20, the direct light from bulb 25 and the 
reflected light from bulb 25 illuminate the face with diffuse 
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light. The diffuse light is the most flattering light to view a 
person's face because it prevents any shadows from being 
cast on a user's face. Diffuse light also prevents any facial 
imperfections from being highlighted on the face of the user. 
Illuminator 10 can be affixed to screen 15 of computer at any 5 

point along the edge to maximize direct and diffuse light from 
bulb 25. Because illuminator 10 is movable along the length 
of screen 15, a recipient of the image over the internet may 
request that the user adjust the location of the illuminator 10 
for enhanced viewing of the user. The ability to move the 10 

device allows for the user to adjust how they want to be seen, 
as well. The different positions that the device can be posi­
tioned will create different looks and effects allowing for 
more choice and control. 

Referring to FIG. 3, second embodiment of the illuminator 15 

present invention is shown and generally reference with ref­
erence numeral 60. Similar features of the first embodiment 
will be referred to using the same reference numerals in the 
second embodiment. In FIG. 3, illuminator 60 has similar 
elements as the first embodiment except that bulb 65 has a 20 

semi-spherical or spherical shape. The reflector 70 of this 
embodiment has an umbrella shape that is capable of reflect-
ing light onto the users face from bulb 65. Bulb 65 is substan­
tially a point source and its light is reflected by the relatively 
large umbrella reflector. Similar to the first embodiment, the 25 

purpose of the second embodiment is to move light forward 
onto the user's face and to create as much diffuse light as 
possible so that the user's face will be illuminated in the most 
flattering manner during webcam use. In the absence of a 
mechanism to diffuse light, the user's face would appear 30 

harsh with many shadows. In the absence of diffuse light, 
wrinkles or crevices would be deepened and highlighted on 
the surface of the skin making the user appear not as attractive 
when viewed by a recipient via webcam 20. Further the dif­
fuse light makes the whites and the color of the eyes appear 35 

clearer. By casting the light on to the user's face the overall 
illumination of the face is achieved. 

Reflectors 40 and 70 of the first and second embodiment, 
respectively, have an inside surface that is preferably coated 
with a thin film of silver or a white film to maximize reflective 40 

capability. Additionally, reflectors 40 and 70 are able to direct 
the light to the user's face and away from screen 15. By 
highlighting the user's face and projecting the maximum 
amount oflight on to the user's face, the resolution of webcam 

4 
shadows that would not be as flattering to the user. Lights 90 
are set back from the screen 15 of computer to enhance the 
contrast of the screen with the background for easier viewing 
by the user. By highlighting the face of the user, the function 
of the webcam 20 is maximized. By providing a greater 
degree oflight to the user's face, the resolution of the webcam 
is increased. 

FIG. 5 shows a more decorative arrangement of lights or 
electrodes 100 much like a make-up mirror. The illuminators 
shown in FIGS. 4 and 5 can be automatically activated when 
webcam is brought into service. Lights 90 are mounted in the 
frame are compact and thus very convenient. Lights 90 
occupy less space and are more discreet, than a frame 
mounted illuminator of embodiment one or two. Further­
more, the third embodiment is useful for people who travel 
and work exclusively with laptops, thus eliminating the need 
of carrying around an additional device. 

A benefit of the illuminator of the present invention is to 
provide the most flattering lighting and viewing of a user of a 
webcam during conference calls or any on-line scenario using 
a webcam such as an on-line dating scenario. 

In the embodiments described above, the illuminator is 
shown as being connected to or integral with the computer 
screen. Referring to FIG. 6, it is also within the scope of the 
instant invention to have a fourth embodiment in which an 
illuminator 115 is placed on a table surface proximate user 
and webcam 20 to illuminate the face of user. In this embodi­
ment, a user is able to position illuminator as desired on a flat 
surface flat surface relative to webcam 20. 

Referring to FIG. 7, a fifth embodiment of the present 
invention is shown, and generally referenced using reference 
numeral 130. The fifth embodiment shows illuminator 130 on 
a surface adjacent to computer screen 135 with web camera 
140. Illuminator 130 has a base 145 having a dimmer switch 
150 to adjust the brightness of bulb 155. Base 145 has a power 
cord 158 and a switch 160 to enable operation. Bulb 155 is 
connected to base by an adjustable arm 165 to adjust the 
position of bulb 155 relative to user and webcamera. In this 
embodiment, bulb 155 is surrounded by and attachable box 
170 that is covered with a diffusion fabric 175. Inside surface 
of attachable box 170 is lined with a white reflective film to 
reflect light from bulb 155. The shape ofbox 170 ensures that 
light from bulb 155 will project forward from bulb 155 
towards diffusion fabric 175. Diffusion fabric 175 provides a 
diffuse light to the face of the viewer positioned proximate 
webcamera and computer screen. The diffusion fabric mini­
mizes the harshness that direct light being projected from box 
170 would cast on the face of the user. Diffusion fabric 175 is 
able to scatter directional light rays that pass therethrough to 

20 is optimized. A brighter subject enhances the resolution of 45 

webcams 10 and 60. Further, the readability of screen 15 is 
increased because the light that would otherwise be directed 
toward the screen is minimized and redirected to the face to 
enhance the contrast of colors on the screen. Illuminators 10 
and 60 simulate the lights are used in photographic studios 
that use professional lighting to enhance a user's appearance. 

50 enable scattering. The resulting light on the user's face 
appears softer and more general, to minimize or even elimi­
nate shadows. The resultant softer light that is achieved by 
passing through diffusion fabric 175 has several advantages. 
The resultant light is natural and more like daylight or uni-

A further benefit of the webcam illuminator 10, 60 and 
reflectors 40 and 70, respectively, is that they together simu­
late natural light. Natural light or average noon daylight has a 
temperature of 5500 degrees Kelvin. Light at 5500 degrees 
Kelvin is has the quality of white light that is identical to the 
color of the sun at midday. The temperature that reflectors 40, 
70 of the present invention reflect on the face of the user is 
approximately 5500 Kelvin, a value that is neither too hot like 
blue light or too cold like orange light. A user seen using the 
webcam will have a flattering appearance. 

55 form overhead office lighting. This light flatters subjects by 
diplomatically suppressing wrinkles and other facial blem­
ishes. Further, the light that passes through diffusion fabric 
175 reduces uncomfortable glare in a subject's eyes. The 
diffusion fabric is preferably made from a material such as 

60 silk or white muslin. 

In the third embodiment shown in FIGS. 4 and 5, illumi­
nator 80 is built into a frame 85 of screen 15 of computer. 
Illuminator 80 is in the form of a plurality of lights 90 con­
figured to achieve a similar effect to the bulbs of earlier 65 

embodiments. Plurality oflights 90 surround the webcam 20 
and cast diffuse light on the face of the user to minimize any 

While the instant disclosure has been described with ref-
erence to one or more exemplary embodiments, it will be 
understood by those skilled in the art that various changes 
may be made and equivalents may be substituted for elements 
thereof without departing from the scope thereof. In addition, 
many modifications may be made to adapt a particular situa­
tion or material to the teachings of the disclosure without 
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departing from the scope thereof. Therefore, it is intended that 
the disclosure not be limited to the particular embodiment(s) 
disclosed as the best mode contemplated for carrying out this 
invention, but that the invention will include all embodiments 
falling within the scope of the appended claims. 

I claim: 
1. An illuminator device for illuminating one or more users 

in front of a web camera and a communication terminal 10 

comprising: a bulb having a toroidal shape for emitting light; 
a reflector having a circular configuration to conform to the 
toroidal shape of said bulb for projecting the emitted light; 
and an arm disposed between said bulb and the terminal for 
connection to the terminal, wherein said bulb is positionable 15 

relative to the web camera to provide optimal viewing of the 
user through the web camera. 

6 
6. The illuminator device of claim 5, wherein the clamp is 

movable along an edge of the terminal to adjust the location of 
said bulb. 

7. The illuminator device of claim 1, wherein the arm has a 
base that supports the illuminator device on a flat surface 
adjacent to the terminal. 

8. The illuminator device of claim 1, wherein said reflector 
has a piece of fabric thereon disposed between said bulb and 
a user's face for diffusing the light emitted from said bulb. 

9. The illuminator device of claim 8, wherein said fabric is 
silk or muslin. 

10. An illuminator device for illuminating one or more 
users in front of a web camera and a communications terminal 
having a frame and a screen comprising: a plurality of bulbs, 
wherein said plurality of.bulbs are disposed in the frame of the 
terminal and one of said plurality of bulbs surrounds the web 
camera. 

2. The illuminator device of claim 1, wherein said reflector 
is positioned proximate said bulb to project light towards a 
face of said user or said users. 

3. The illuminator device of claim 1, wherein said reflector 
is lined with a reflective material or film. 

11. The illuminator device of claim 10, wherein one of said 
plurality of bulbs is on one side of the web camera and another 

20 of said plurality of bulbs is on the other side of the web 
camera. 

4. The illuminator device of claim 1, wherein said arm is a 
flexible arm that permits said bulb to be positioned relative to 
the web camera. 

5. The illuminator device of claim 1, wherein said arm is 
connected to the terminal by a clamp. 

12. The illuminator device of claim 10, wherein in each of 
said plurality of bulbs are rectangularly shaped. 

13. The illuminator device of claim 10, wherein said plu-
25 rality of bulbs are a plurality of electrodes spaced in the frame 

of the screen. 

* * * * * 
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(57) ABSTRACT 

A light modifier for creating an enhanced depth of lighting 
on a subject. The light modifier has a housing with a sidewall 
that defines a first and second end. The first and second ends 
are in opposed relationship. The first end is adapted to mount 
a light source in the housing. A panel is positioned on the 
second end of the housing. The panel has at least one layer 
of netting having an aperture. Light that passes through the 
netting has different characteristics than the light passing 
through the aperture whereby the light modifier creates 
enhanced depth of lighting on a subject. 
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LIGHT MODIFIER 

[0001] This invention relates to improvements to a light 
modifier that is used to modify light from a light source. The 
light modifier is used by photographers and image makers to 
modify the light that is presented to a subject or an image to 
create the desired depth of field and shadowing. 

BACKGROUND OF THE INVENTION 

[0002] Light modifiers have been used in the photography 
industry for quite some time. A well-known example is light 
diffusion boxes, which have been used by photographers and 
others to defuse or soften the lighting on a subject. These 
diffusion boxes have an outer housing with a light source at 
one end and a diffusion panel at the other end through which 
the light from the light source must pass before striking the 
subject. This type of light modifier has been focused on 
obtaining a uniform quality to the light that is presented on 
the subject that is to be photographed. These light boxes can 
be collapsible in nature or have a fixed outer structure. 
However, all of these prior light boxes are trying to achieve 
a uniform distribution of light on the subject that is to be 
photographed or otherwise captured. 

SUMMARY OF THE INVENTION 

[0003] The present invention is directed to a light modifier 
having a collapsible outer housing with a light source 
mounted on one end with a panel positioned on the other end 
of the outer housing in an opposed relationship to the light 
source. However, the light modifier of the present invention 
is not directed to achieving a uniform quality for the light 
produced from the light source. The panel that is placed 
across the end of the outer housing has a hole or aperture in 
the center that allows at least some of the light from the light 
source to pass through the panel without being modified or 
diffused by the panel. The panel can have several layers and 
the aperture or hole in the center of the layers can vary in 
size whereby the light from the light source is modified or 
diffused at different levels across the face of the panel. It is 
the intent of the present invention to produce a lighting and 
shadowing effect on the subject that is similar to the lighting 
patterns utilized by the old masters in their oil paintings. The 
lighting patterns that make these paintings unique and 
desirable vary across the subject that is being painted and 
produce dramatic characteristics for these paintings. 

[0004] It is an object of the present light modifier to 
replicate the lighting patterns and characteristics utilized by 
the old masters in their master piece oil paintings. 

[0005] These and other objects and advantages of the 
invention will be more fully understood by reference to the 
following written description and the accompanying draw­
ings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0006] FIG. 1 is a perspective view of the light modifier 
of the present invention; 

[0007] FIG. 2 is a perspective view of the light modifier; 

[0008] FIG. 3 is a front elevation view of the housing of 
the light modifier; 

[0009] FIG. 4 is a perspective view of the housing of the 
light modifier; 
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[0010] FIG. 5 is a perspective view of a portion of the 
housing; and 

[0011] FIG. 6 is a cross sectional view taken along line 
6-6 in FIG. 3. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

[0012] The invention is directed to a light modifier that is 
used to provide lighting for a subject. More particularly, the 
light modifier modifies the characteristics of light from a 
light source to create enhanced depth of lighting on a subject 
or image that is being photographed, video taped or captured 
on film. The features of the invention will be more readily 
understood by referring to the attached drawings in combi­
nation with the following description. 

[0013] The light modifier 10 has a collapsible housing 13 
that defines a sidewall 17. The sidewall 17 is usually formed 
of a four separate panels 19, 21, 23 and 25 respectively that 
are joined together to form the sidewall 17 of the collapsible 
housing 13. The panels of the sidewall 17 are generally 
trapezoidal in shape and are made of a fabric material. The 
fabric panels 19, 21, 23, and 25 are assembled to form the 
sidewall 17 of the housing so that the housing 13 defines a 
first end 29 and a second end 31. The panels 19, 21, 23 and 
25 are usually formed of a fabric material having an outer 
layer 37 and an inner layer 41. The outer layer 37 of fabric 
is typically black and is opaque to light that is contained 
within the housing 13. The inner layer of fabric is typically 
reflective in nature and the inner layer 41 of fabric forms the 
interior of the collapsible housing 13. A loop or passageway 
45 is formed in the inner layer 41 of fabric along at least a 
portion of the edges where the panels 19, 21, 23 and 25 are 
joined together to form the sidewall 17. Normally the 
passageways 45 are created by sewing in an additional layer 
of fabric that forms the inner layer 41 to create the passage­
way. However, other methods can be utilized to form the 
passageways in the interior of the collapsible housing 13. 

[0014] The first end 29 of the housing 13 is adapted to 
receive a light source 49 and a cylindrical fixture 51 is 
positioned in the first end 29 for removably receiving the 
light source 49. The cylindrical fixture 51 has 4 holes 55 
positioned in the outer perimeter of the cylindrical fixture. 
The holes 55 are spaced equidistantly from each other 
around the outer periphery of the cylindrical fixture 51 so 
that the holes 55 are in alignment with the four seams where 
the panels 19, 21, 23 and 25 are joined together to form the 
collapsible housing 13. A flexible rod 59 can be positioned 
in each of the holes 55 so that the rods extend from the 
cylindrical fixture 51. The flexible rod 59 can be positioned 
in the passageways 45 formed in the sidewall 17 of the 
housing 13. The flexible rods 59 provide a support structure 
that is suitable to support the panels 19, 21, 23 and 25 in a 
manner to form the collapsible housing 13 of the light 
modifier 10. In some applications, it is desirable to have a 
pocket 63 formed in the panels 19, 21, 23 and 25 to receive 
the ends of the flexible rods 59. The pocket 63 can be formed 
as part of the passageways 45 or they can be formed as a 
separate element. The pocket 63 are normally positioned 
adjacent the second end 31 of the housing 13. Suitable 
adaptors 67 can be utilized with the cylindrical fixture 51 to 
secure a light source 49 to the light modifier 10. The adaptor 
67 allow the light source to be mounted so that the light 
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source is positioned in the interior of the collapsible housing 
13 or at least directs the light produced by the light source 
into the interior of the collapsible housing 13. 

[0015] A panel 71 is removablly secured to the second end 
31 of the collapsible housing 13. The panel 71 can be held 
in place by hook and loop type fasteners or other suitable 
securing means. The panel 71 is formed of at least one layer 
of netting 73 having an aperture 77 located essentially in the 
center of the panel 71. The layer of netting 73 acts to diffuse 
or modify the light that it receives from the light source 49 
and the aperture 77 does not modify or diffuse the light that 
it receives from the light source 49. Accordingly, the light 
modifier 10 can create an enhanced depth of field for the 
lighting that is used to illuminate a subject. The panel 71 can 
have several layers of netting 73 to create a larger variation 
between the light passing through the netting and the light 
passing through the apertures 77 in the center of the layers 
of netting. In practice it has been found that between 1 and 
20 layers of netting can be used to form the panel 71. 
Examples of netting that are particularly useful are cotton, 
nylon, polyester or similar fabric netting having the ability 
to withstand high heat applications. In particular, a cotton 
bobbin net with round holes has been found to work effec­
tively as the netting 73 that forms the panel 71. Netting is 
used to form the panel 71 as the netting has a plurality of 
openings that alter the density of the light from the light 
source 49 but does not change the quality of the light from 
the light source. The quality of the light refers to the specular 
nature of the light and is directly related to the clarity or 
sharpness of the light. Woven or knit textile diffusion type of 
fabrics are not preferable for the panel 71 as such fabrics 
change the quality of the light in addition to altering the 
density of the light. The netting is also usually black in color 
as the black fabric portion of the netting absorbs or blocks 
a portion of the light from the light source 49 and reduces the 
density of the light from the light source. Other colors can 
be used for the netting but other colors are not as effective 
as black in reducing the density of the light from the light 
source 49. As more layers of netting are used to form the 
panel 71, there will be a layer reduction in the density of the 
light from the light source that passes through the panel 71, 
as there will be more fabric present to absorb the light. The 
aperture 77 formed in the layers of netting 73 can have the 
same diameter and location in the layers of netting or the 
diameters of the apertures can vary between the individual 
layers of netting 78 to form the panel 71. However, it is 
usually desirable to have the apertures 77 have a common 
center point and be concentrically positioned in the panel 71. 
Although the apertures 77 have been shown as being circular 
in shape it should be understood that other geometric shapes 
could be used to form the apertures and as such other 
geometric would change the pattern of the lighting that is 
presented to the subject. It is also possible to utilize aper­
tures in the panel 77 that have different geometric shapes in 
some or all of the layers of netting that form the panel. 

[0016] In applications where multiple layers of netting 73 
are used to form the panel 71 it is possible to create different 
levels of diffusion or modification for the light by increasing 
the size of the apertures 77 in the various layers of netting. 
If different sized aperture 77 are utilized the light from the 
light source will pass through more layers of netting as the 
light moves away from the center of the panel 71 to the outer 
periphery of the panel 71. The light closer to the center of the 
panel 71 will pass through fewer layers of netting and 
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therefore receive less diffusion or modification than the light 
around the outer periphery of the panel 71. The light passing 
through the open aperture 77 formed in the center of the 
panel 71 will not be diffused or modified by the panel and 
will have a different impact on the subject. The number of 
layers of netting 73 and the size and shape of the aperture 77 
can be selected to produce the desired lighting effect on the 
subject. In FIG. 6 the aperture 77 in the layers of netting 73 
are shown as being randomly spaced. However, in practice 
it has been found to be desirable to have the layers of netting 
73 that form the panel 71 be positioned so that the aperture 
77 are progressively larger or smaller as light from the light 
source 49 moves through the panel 71. 

[0017] To further modify the light from the light source 49 
is possible to position a removable baffle 85 in the interior 
of the collapsible housing 13. The removable baffle 85 is 
positioned in the interior of the housing so that the light from 
the light source 49 must pass through the baffle before 
engaging the panel 71 on the second end 31 of the housing 
13. As shown in the drawings the removable baffle is a 
circular piece of fabric that is connected to the sidewall 17 
of the housing 13 by resilient straps 87. The resilient straps 
can be removably secured to the sidewall 17 by loop and 
hook type fastening means or other suitable releasable 
securing means. The fabric for the removable baffle can be 
white nylon or other suitable fabric that can be used to 
diffuse the light from the light source 49. Although the 
removable baffle 85 has been shown as being circular in 
shape it should be appreciated that other geometric shapes 
can be used for the baffle. The baffle can also be positioned 
at different locations within the housing 13 with respect to 
the light source 49 to alter the diffusion that is created by the 
baffle 85. In most applications, the baffle 85 is configured 
and positioned to diffuse the light that passes through the 
aperture 77 in the panel 71. However, if different light 
patterns are desired the baffle 85 can be of a shape or size to 
impact or diffuse more or less than the light that passes 
through the aperture 77. 

[0018] Spill light panels 93 can be removably secured to 
the second end 31 of the housing 13. The spill light panels 
are formed of a fabric material that is usually similar to the 
fabric utilized for the outer layer 37 of the panels 19, 21, 23 
and 25 that form the sidewall 17 of the housing 13. The spill 
light panels 93 can be positioned at the end of each panel 19, 
21, 23 and 25 that form the second end 31 of the housing 13. 
Alternatively, the spill light panels can only be secured to a 
portion of the panels that form the sidewall 17. The spill 
light panels are movably positioned on the housing 13 so 
that the spill light panels can be moved to cover a portion of 
the panel 71 located on the second end 31 of the housing 13. 
The spill light panels 93 cover the portion of the panel 71 
that forms the outer periphery of the light modifier 10. The 
spill light panels 93 are held in the desired position with 
respect to the panel 71 by straps 95 that secure to the panels 
19, 21, 23 and 25. The straps 95 can be secured to the panels 
by hook and loop type fasteners or other suitable fastening 
means. 

I claim: 
1. A light modifier for lighting a subject comprising: 

a housing having a sidewall; the housing having a first end 
and a second end, the first and second ends being in 
opposed relationship, the first end adapted to mount a 
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light source in the housing, a panel positioned on the 
second end of the housing, the panel having at least one 
layer of netting having an aperture whereas light from 
the light source passing through at least one layer of 
netting has different characteristics than the light pass­
ing through the aperture whereas the light modifier 
creates enhanced depth of lighting on a subject. 

2. The light modifier of claim 1 wherein the panel has a 
plurability of layers of netting. 

3. The light modifier of claim 2 wherein the aperture is in 
the center of each of the panels. 

4. The light modifier of claim 3 wherein the layers of 
netting have different size apertures whereby there are more 
layers of netting that impact the light generated by the light 
source at the perimeter of the panel than in the center of the 
panel. 

5. The light modifier of claim 4 wherein the layers of 
netting increase in a uniform manner from the center aper­
ture to the perimeter of the panel. 

6. The light modifier of claim 1 wherein an interior baffle 
is positioned between the first and second ends of the 
housing, the baffle acting to diffuse light from a light source 
before the light reaches the second end of the housing. 

7. The light modifier of claim 6 wherein the baffle is white 
nylon fabric that diffuses the light from a light source. 

8. The light modifier of claim 7 wherein the baffle is 
removable positioned in the housing. 
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9. The light modifier of claim 7 wherein the baffle is 
circular in shape and is sized to diffuse all of the light 
projected from a light source that passes through the aper­
ture in the panel. 

10. The light modifier of claim 5 wherein the apertures in 
the layers of netting are positioned concentrically in the 
layers of netting. 

11. The light modifier of claim 1 wherein at least one layer 
of netting is made of a fabric selected from the group of 
nylon, polyester or cotton. 

12. The light modifier of claim 1 wherein the at least one 
layer of netting is a cotton bobbin net material having the 
characteristics that allow the material to be used in high heat 
applications. 

13. The light modifier of claim 12 wherein the cotton 
bobbin net material has round holes. 

14. The light modifier of claim 1 wherein at least one spill 
light panel is moveably positioned on the second end of the 
housing and can be positioned to cover a portion of the panel 
to create different light patterns. 

15. The light modifier of claim 14 wherein the spill light 
panel is made of a dark fabric. 

16. The light modifier of claim 1 wherein the at least one 
layer of netting is made from a black fabric. 

* * * * * 
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I. List of Exhibits 

Exhibit No. Descriution 
Exhibit 1 U.S. Patent 7,841,729 (patent to be reexamined) 

Exhibit 2 KR 200316985 ("Kwak") and its translation ("Kwak Translation") 

Exhibit 3 U.S. Patent 6,238,060 ("Bourn") 

Exhibit 4 U.S. Pub. No. 2005/0151042 ("Watson") 

Exhibit 5 U.S. Pub. No. 2006/0007666 ("Cook") 

Exhibit 6 Claim chart of claims 1-9 compared to disclosures of Kwak, Bourn, 

Watson, and Cook 
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II. Identification of Claims for Which Reexamination is Requested 

Ex parte reexamination of claims 1-9 of U.S. Patent 7,841,729 is requested pursuant to 37 

CFR 1.510. 
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III. Summary of Substantial New Questions of Patentability and Proposed 

Reiections 

In this request, a substantial new question of patentability is set forth, as summarized 

below in Table I. The substantial new questions of patentability listed in Table I are based on the 

references cited herein. The proposed rejections for each substantial new question of 

patentability are summarized in Table III below. 

A. Table I- Summary of Substantial New Questions of 
Patentability 

Substantial New Question (SNQ) of Patentability 

SNQI. Claims 1-9 of the '729 patent are unpatentable under pre-AIA 35 

U.S.C. §103 or obvious under pre-AIA 35 U.S.C. §103 over Kwak, 

Bourn, Watson, and Cook 

Reference 

B. Table II - Summary of References that Raise 
Substantial New Questions of Patentability 

Short Name Previously Discussed 

Page Number 

9 

Previously 
in Office Actions? Considered On The 

Record? 
KR 200316985 Kwak No No 

U.S. Pat. No. Bourn No No 

6,238,060 

U.S. Pat. Pub. Watson No No 

2005/0151042 

U.S. Pat. Pub. Cook Yes Yes 

2006/0007666 
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IV. Table III - Summary of Proposed Reiections 

Proposed Rejection Detailed Discussion 
Page 

Claims 1-9 of the '729 patent are obvious under pre-AIA 35 U.S.C. §103 23 

or are obvious under pre-AIA 35 U.S.C. §103 over Kwak, Bourn, 

Watson, and Cook 
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V. Summary of the Prosecution History of the '729 patent 

The '729 patent was issued November 30, 2010 from U.S. App. No. 12/011,090, filed 

January 24, 2008 (the '090 application). The '090 application on its face claims benefit from 

U.S. Provisional App. No. 60/897,600 filed January 26, 2007. Thus, the earliest possible priority 

date of the '729 patent is January 26, 2007. 

At the time of filing, the '090 application included 16 claims including independent 

claims 1 and 13. 

The Examiner issued the first Office Action dated November 27, 2009 in which claims 1-

10 were rejected as being anticipated by U.S. Pat. 3,604,913 ("Crete"); claims 11 and 12 were 

rejected as unpatentable over Crete in view of U.S. Pat. Pub. 2006/0007666 ("Cook"); claims 13-

16 were rejected as being anticipated by U.S. Pat. Pub. 2007/0139515 ("Du Breuil"). 

Applicant of the '090 application submitted a response dated March 1, 2010 to the first 

Office Action. The response canceled claims 3 and 5 and amended claims 1, 4, and 13. 

The Office issued a Notice of Allowance May 12, 2010. 

Applicant of the '090 application subsequently R312 amendment including cancellation 

of claim 2 and amendments to claims 7 and 10-13. The R312 amendment was entered August 23, 

2010. 

The applicant submitted the Issue Fee August 12, 2010. The '729 patent was issued 

February 17, 2023. 
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VI. Detailed Explanation of Substantial New Questions of Patentability 

Kwak, Bourn, and Watson were not considered or listed as considered by the Examiner 

during the prosecution of the '729 patent. As explained herein below, various combinations of 

the cited references raise substantial new questions (SNQ) of patentability with respect to claims 

1-9 of the '729 patent. 

As a preliminary matter, the filing date of the '729 patent ( or the '090 application) as 

listed on its face was January 24, 2008 which was prior to the adaptation of the America Invents 

Act (AIA). Therefore, the reexamination of claims 1-9 of the '729 patent is governed by the pre­

AIA 35 U.S.C. The '729 patent claims benefit to U.S. Provisional App. 60/897,600 filed January 

26, 2007. Thus, the earliest possible priority date of the '729 patent was January 26, 2007. 

Kwak was filed as a Korean utility model patent application April 3, 2003 and was 

granted and published June 19, 2003 which was more than one year earlier than the January 26, 

2007 effective filing date of the '729 patent. Therefore, Kwak is a pre-AIA 35 U.S.C. 102(b) 

prior reference to the '729 patent. A certified translation of Kwak (Kwak Translation) is 

provided as Exhibit 2. 

Bourn is a U.S. patent granted May 29, 2001 which was more than one year earlier than 

the January 26, 2007 effective filing date of the '729 patent. Therefore, Bourn is a pre-AIA 35 

U.S.C. 102(b) prior reference to the '729 patent. Bourn is provided as Exhibit 3. 

Watson is a U.S. patent publication published July 14, 2005 which was more than one 

year earlier than the January 26, 2007 effective filing date of the '729 patent. Therefore, Watson 

is a pre-AIA 35 U.S.C. 102(b) prior reference to the '729 patent. 

Cook is a U.S. patent publication published January 12, 2006 which was more than one 

year earlier than the January 26, 2007 effective filing date of the '729 patent. Therefore, Cook is 

a pre-AIA 35 U.S.C. 102(b) prior reference to the '729 patent. Cook was considered in the Office 

action dated November 27, 2009 against dependent claims 11 and 12 (which corresponds to 

dependent claims 8 and 9 of the '729 patent). 
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A. (SNOl) Claims 1-9 of the '729 patent are obvious under 
pre-AIA 35 U.S.C. §103(a) over Kwak, Bourn, Watson, 
and Cook 

The combination of Kwak, Bourn, Watson, and Cook raises a substantial new question of 

patentability with respect to claims 1-9 of the '729 patent because the combination, while 

pertaining to the same technical field, discloses or teaches all of the elements of each of claims 1-

9. 

Kwak is concerned with "a PC webcam stand with a lighting function." See Kwak 

Translation at abstract. The applicant of Kwak recognizes that "in most PC cafes, the PC 

webcam is arranged on a display, so that a video chat with an opposite side can be performed" 

and the associated issue that "because most users in the PC cafes use computers, the overall 

lighting is darker. Therefore, the image photographed by the camera is not clear during video 

chats, limiting the enjoyment of the video chats." The invention of Kwak was made "to provide a 

PC webcam stand with a lighting function, thereby enabling a photographed object to be lighted 

during a video chat." See Kwak Translation at page 2, lines 14-30 (emphasis added). 

In the same and related field of illumination technology, Bourn is concerned with an 

"illumination method and apparatus for machine-vision systems, including a ring-light source 

(e.g., LEDs arranged in one or more circular rows), and a reflective-ring focusing element." See 

Bourn at abstract. Therefore, Bourn is in the same and related technical field of illumination 

technology as Kwak. 

In the same and related field ofwebcam and lighting, Watson is concerned with a camera 

mount that "supports a web camera thereon. The mount includes a bracket for supporting a light 

source thereon and a platform supported on the bracket for receiving the base of the web camera 

thereon. The light source may be operable in either flash or steady-on modes to provide optimum 

lighting for the web camera." See Watson at abstract. 

In the same and related field of lighting, Cook is concerned with a light modifier for 

creating an enhance depth of lighting on a subject. See Cook at abstract. 

Therefore, it is obvious for a person of ordinary skill in the art, if needed, to combine 

Kwak, Bourn, Watson, and Cook because the combination is a "predictable variation" or a 

"combination of familiar elements according to known methods .... [that] does no more than 

yield predictable results," within the same technical field and such combination is obvious under 

KSR International Co. v. Teleflex Inc., 550 U.S. 398, 415-16, 82. 
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Claim charts mapping the teachings of the applied references to the elements of 

claims 1-9 are attached hereto as Exhibit 6 and incorporated herein by reference. 

Independent claim 1 

• An illuminator device for illuminating one or more users in front of a web camera 

and a communication terminal comprising: 

With respect to the substantial new question of patentability of the '729 patent, Kwak 

discloses: 

The present utility model relates to a PC webcam stand with a lighting function, 

including: a fixing component; a connecting pipe, one side end of which is coupled to 

the fixing component and through an inside of which a USB cable is extended; a 

mounting component, to a bottom surface of which the other side end of the connecting 

pipe is coupled, on an upper surface of which a PC webcam is positioned, and on a rear 

surface of which a USB port electrically connected to the PC webcam is arranged; and a 

lamp for lighting an object, arranged at a predetermined position of the mounting 

component to enable the PC webcam positioned on the mounting component to clearly 

photograph the object. 

According to the present utility model, the lighting function is provided to light 

an object, thus enabling the object to be clearly photographed and transmitted 

regardless of the brightness of the surroundings. Besides, in addition to the lighting 

function, the lighting angle may be freely adjusted, thus effectively lighting the object. 

Moreover, the PC webcam may be easily arranged and fixed in a detachable manner by 

means of a magnetic force, and is very easy to separate, thus providing a very practical 

effect. See Kwak Translation at abstract ( emphasis added). 

Kwas further recognizes that "in most PC cafes, the PC webcam is arranged on a display, 

so that a video chat with an opposite side can be performed." and the associated issue that 

"because most users in the PC cafes use computers, the overall lighting is darker. Therefore, the 

image photographed by the camera is not clear during video chats, limiting the enjoyment of the 
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video chats." The invention of Kwak was made "[t]o solve the above technical problem, the 

objective of the present utility model is to provide a PC webcam stand with a lighting function, 

thereby enabling a photographed object to be lighted during a video chat." See Kwak 

Translation at page 2, lines 14-30 (emphasis added). Therefore, Kwak is concerned with the 

same technology field and solves the same challenges as those of the '729 patent. 

Therefore, Kwak discloses and teaches "[a]n illuminator device for illuminating one or 

more users in front of a web camera and a communication terminal" recited in claim 1. 

• a bulb having a toroidal shape for emitting light; 

Kwak discloses: 

a fixing component; a connecting pipe, one side end of which is coupled to the 

fixing component and through an inside of which a USB cable (C) is extended; a 

mounting component, to a bottom surface of which the other side end of the connecting 

pipe is coupled, on an upper surface of which a PC webcam is positioned, and on a rear 

surface of which a USB port electrically connected to the PC webcam is arranged; and a 

lamp provided at a predetermined position of the mounting component to light an object 

so that the object can be clearly photographed by the PC webcam positioned on the 

mounting component. See Kwak Translation at page 2, line 39 - page 3, line 4 

( emphasis added). 

The PC webcam stand 100, as shown in FIG. 2 and FIG. 3, includes a fixing 

component 10, attached to a display 1; a connecting pipe 20, one side end of which is 

coupled to the fixing component 10 and through an inside of which a USB cable (C) is 

extended; a mounting component 30, to a bottom surface of which the other side end of 

the connecting pipe 20 is coupled, on an upper surface of which a PC webcam 50 is 

positioned, and on a rear surface of which a USB port 31 electrically connected to the 

PC webcam 50 is arranged; and a lighting device 40 provided at a predetermined 

position on the mounting component 30 to light an object so that the object can be 

clearly photographed by the PC webcam 50 positioned on the mounting component 30. 

See Kwak Translation at page 3, lines 22-29 (emphasis added). 

The bottom surface of the mounting component 30 is coupled to the other side 

end of the connecting pipe 20. Therefore, a fastening pipe 32 is provided on the bottom 
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surface of the mounting component 30, so that the other side end of the connecting pipe 

20 can be inserted. The connecting pipe 20 is fixed by a usual fastening device or 

adhesive material in a state of being inserted into the fastening pipe 32. In addition, a 

specified space portion is formed on the front inner side of the mounting component 30, 

so that the lamp 41 can be easily arranged, and moreover, a reflecting cover 42 is 

arranged behind the lamp 41, and a convex lens 43 is provided in front of the lamp 41. 

In addition, a reference wall 33 is formed in a protruding manner on one side of an 

upper surface of the mounting component 30 for positioning the PC webcam 50, and a 

magnet or a metal plate 34 is provided on the upper surface thereof to easily fix the PC 

webcam 50 according to a magnetic force. That is, when the magnet is attached to the 

bottom surface of the camera 50, the metal plate is provided on the upper surface of the 

mounting component 30, and when a shell of the camera 50 is of a metal material or is 

attached to the metal plate, the magnet is attached to the upper surface of the mounting 

component 30. In addition, a USB port 31 is provided on a rear surface of the mounting 

component 30, so that the USB cable C extending through the connecting pipe 20 is 

easily connected to the PC webcam 50. 

The lamp 41 is configured to light the photographed object photographed by the 

PC webcam 50 and receives a power supply through an electric wire of the USB cable 

C. Namely, an electric wire of about 5V of the USB cable C is electrically connected in 

a state that the electric wire is branched to the sides of the lamp 41 and the PC webcam 

50. In addition, the lamp 41 is connected to a dimmer 44 between the lamp 41 and the 

electric wire of the USB cable C, so that the brightness thereof may be adjustable. To 

facilitate operation, a handle portion of the dimmer 44 protrudes from the bottom 

portion of the mounting component 30. Kwak Translation at page 3, line 41 - page 4, 

line 15 ( emphasis added) 

Therefore, Kwak discloses and teaches a bulb ... for emitting light recited in claim 1. 

Although Kwak discloses a lamp 41 without a limitation on the shape of the lamp, Kwak is silent 

as to the shape of lamp 41. In the same and related technical field of illumination systems, Bourn 

discloses and teaches: 
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In one embodiment, the ring light source includes a ring-shapedflashtube 

located substantially along a circle disposed perpendicular to and centered on the optical 

axis, and further includes an enclosure having a slit located between the ring-shaped 

flashtube and the ring reflector, wherein the slit allows light from the flashtube to fall on 

a reflecting surface of the ring reflector. See Bourn at col. 3, line 50-56 (emphasis 

added). 

The present invention takes advantage of the efficiency of high-brightness red, 

infra-red, blue, white, or other color LEDs arranged in one or more circular rows, and 

the properties inherent to a reflective focusing element such as a turned angled 

reflective ring to produce an illumination source for machine-vision systems. The 

illumination source exhibits multi-directional ring-illumination properties which are 

useful for illumination of small components (which are being inspected or measured) 

without unwanted shadows. See Bourn at col. 2, line 32-39 (emphasis added). 

A person of ordinary skill in the art (POSIT A) would be motivated to substitute the lamp 

41 of Kwak with the ring-shaped light because the ring-shaped light "exhibits multi directional 

ring-illumination properties which are useful for illumination" without unwanted shadows. See 

Bourn at abstract and col. 2, line 32-39 for the motivation. Therefore, Kwak in view of Bourn 

teaches a bulb having a toroidal shape for emitting light. 

• a reflector having a circular configuration to conform to the toroidal shape of said 

bulb for projecting the emitted light; 

Kwak discloses and teaches that a reflector 42 is provided behind the lamp 41. Further, 

Bourn discloses and teaches: 

The present invention provides a method and apparatus which provide an 

illumination source for illuminating an object in a machine-vision system having a 

machine-vision camera, the camera having an optical axis. One embodiment of the 

illumination source includes a ring-light source emitting light from a plurality of points, 

the points being along one or more circles, a focusing element, the focusing element 

including an angled ring reflector to direct rays from the ring light source at an angle 

generally towards the optical axis. One embodiment provides a replaceable ring 

reflector for changing the light-source-to-optical-axis and/or changing the spread and/or 
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focus of the light from ring light source. One embodiment provides light from multiple 

directions in order to reduce shadowing. One embodiment provides light to illuminate 

the inside of, for example, an aluminum beverage can before it is filled and sealed. See 

Bourn at Col. 2, line 60 - Col. 3, line 8 (emphasis added). 

Therefore, Kwak in view of Bourn teaches a reflector having a circular configuration to 

conform to the toroidal shape of said bulb for projecting the emitted light recited in claim 1. 

• and an arm disposed between said bulb and the terminal for connection to the 

terminal; 

Kwak discloses: 

The PC webcam stand 100, as shown in FIG. 2 and FIG. 3, includes a fixing 

component 10, attached to a display l; a connecting pipe 20, one side end of which is 

coupled to the fixing component 10 and through an inside of which a USB cable (C) is 

extended; a mounting component 30, to a bottom surface of which the other side end of 

the connecting pipe 20 is coupled, on an upper surface of which a PC webcam 50 is 

positioned, and on a rear surface of which a USB port 31 electrically connected to the 

PC webcam 50 is arranged; and a lighting device 40 provided at a predetermined 

position on the mounting component 30 to light an object so that the object can be 

clearly photographed by the PC webcam 50 positioned on the mounting component 30. 

See Kwak Translation at page 3, lines 22-29 

Then, at a position (for example, a display, a computer body, a desk lamp) 

suitable for photographing the photographed object, the stand 100 is fixed by the fixing 

component 10, and the flexible pipe 20 is adjusted with reference to the photographed 

picture, so that the position of the PC webcam 50 is adjusted more finely. See Kwak 

Translation at page 4, lines 26-29 (emphasis added). 
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See also Figures 1-3 of Kwak (showing connecting pipe 20 disposed between light device 

40 (including lamp 41) and the computer. 

Therefore, Kwak discloses and teaches an arm disposed between said bulb and the 

terminal for connection to the terminal recited in claim 1. 

• wherein said bulb is positionable relative to the web camera to provide optimal 

viewing of the user through the web camera. 

The description of the '729 patent does not provide a definition for the meaning for the 

term "positionable." Further, the English dictionary does not have an entry for this term. See 

Merriam-Webster's Collegiate Dictionary, Eleventh Edition. Claim 1 of the '729 patent only 

requires that "bulb is positionable relative to the web camera" without limiting how the bulb is 

positionable relative to the web camera. Claim 4 which depends from claim 1 recites that "said 

arm is a flexible arm that permits said bulb to be positioned relative to the web camera," 

( emphasis added), which provides one way to position the bulb with respect to the web camera. 

Therefore, that "bulb is positionable" can be achieved by bending the flexible arm. Kwak in 

various portions discloses that the position of its lamp 41 can be changes or positionable. See, 

e.g., Kwak at page 3, lines 37-40 ("the connecting pipe 20 is preferably formed by a flexible 

pipe, so that the lighting angle of the lamp 41 can be easily adjusted"). Therefore, Kwak 

discloses or teaches "said bulb is positionable relative to the web camera to provide optimal 

viewing of the user through the web camera." 

Kwak further discloses that "[a]nother objective of the present utility model is to provide 

a PC webcam stand that allows the lighting angle to be freely adjusted." See Kwak Translation 

at page 2 at lines 31-32. Kwak further discloses "a lighting device 40 provided at a 
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predetermined position on the mounting component 30 to light an object so that the object can be 

clearly photographed by the PC webcam 50 positioned on the mounting component 30." See 

Kwak Translation at page 3 at lines 27-29. Kwak further states: 

First, the USB cable C of the PC webcam stand 100 is inserted into the USB 

port (not shown) of the computer body, and the USB cable C' of the PC webcam 50 is 

inserted into the USB port 31 in the rear surface of the mounting component 30 of the 

stand 100. At this time, the PC webcam 50 and the computer body will be electrically 

connected according to the USB cables C-C'. At this time, the PC webcam 50 is 

mounted on the upper surface of the mounting component 30 of the stand 100. As 

described above, the position the of PC webcam is determined according to the 

reference wall 33. Since the assembling and disassembling can be achieved by 

magnetism, the PC webcam can be easily relocated See Kwak Translation at page 4 at 

lines 18-25 (the position of the PC video camera is determined by its position on the 

reference wall (33) or depending on where it is installed on the reference wall, the PC 

video camera position may change easily) See Kwas Translation at page 4, lines 18-25 

( emphasis added). 

Kwak discloses that the position of the PC video camera can be mounted at different 

positions easily by magnetic force on the reference wall and also discloses "a lighting device 40 

provided at a predetermined position on the mounting component 30 to light an object so that the 

object can be clearly photographed by the PC webcam 50 positioned on the mounting component 

30." Therefore, Kwak discloses and teaches that said bulb is positionable relative to the web 

camera to provide optimal viewing of the user through the web camera because by adjusting the 

position of the PC video camera on mounting component 30 -- thereby adjusting the relative 

position between the PC video camera 30 and lamp 41, Kwak achieves a clear capture of the 

subject or achieving optimal view of the user through the PC video camera. 

Further, Watson in the related and same technical field discloses a camera mount for 

supporting a web camera on a supporting surface and more particularly relates to a camera 

mount for supporting a light source in combination with a web camera. See Watson abstract. 

Figs. 1-3 of Watson shows a web camera 12 and a light bulb 44, where the camera is preferably 

adjustable in position relative to the bracket. See Watson at paragraph 0017. Watson also 

explicitly states that the light source is adjustable in position relative to the camera. See Watson 
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claim 12. Therefore, Watson discloses and teaches said bulb is positionable relative to the web 

camera. 

Watson discloses that "the light source is adjustable in position relative to the camera." 

See Watson claim 12. 

Watson discloses that "In some embodiments the platform 14 may be provided by itself 

with the support bracket simply for supporting the camera thereon out of the way of the user. It is 

desirable however to provide a combination of a support for lights and for a web camera to 

ensure adequate lighting when using the video mode of the web camera. See Watson at 

paragraph 0044. 

Watson in is the same technical field of a camera mount support and illumination 

technology as Kwak. A POSITA would be motivated to combine Watson with Kwak because the 

POSIT A would have known that adjusting the position of the light source relative to the camera 

can help achieve optimum imaging. Therefore, Kwak in view of Watson discloses and teaches 

that said bulb is positionable relative to the web camera to provide optimal viewing of the user 

through the web camera recited in claim 1. 

For at least the above-discussed reasons, Kwak in view of Bourn further in view of 

Watson teaches all features recited in claim 1 of the '729 patent. Therefore, claim 1 is 

unpatentable under pre-AIA 35 U.S.C. 103(a) over Kwak in view of Bourn further in view of 

Watson. 

Dependent claim 2 

• wherein said reflector is positioned proximate said bulb to project light towards a 

face of said user or said users. 

Claim 2 depends from claim 1. As explained herein above, Kwak teaches a lighting 

device 40 provided at a predetermined position on the mounting component 30 to light an object 

so that the object can be clearly photographed by the PC webcam 50 positioned on the mounting 

component 30 and a reflector 42 is provided behind the lamp 41. Therefore, Kwak discloses and 

teaches the reflector is positioned proximate said bulb to project light towards a face of said user 

or said users. Bourn teaches a focusing element, the focusing element including an angled ring 

reflector to direct rays from the ring light source at an angle generally towards the optical axis. 

See Bourn at Col. 2, line 60 - Col. 3, line 8. 
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Therefore, Kwak in view of Bourn teaches that said reflector is positioned proximate said 

bulb to project light towards a face of said user or said users recited in claim 1. 

Dependent claim 3 

• wherein said reflector is lined with a reflective material or film. 

Claim 3 depends from claim 1. It is well known that a reflector is commonly lined with 

reflective materials. Further, Bourn discloses: 

In one embodiment, ring reflector 220 is fabricated by turning on a lathe a 

blank of aluminum, stainless steel, plastic, glass or other suitable material to generate a 

circularly symmetric reflective face (e.g., conical-section face 2211) (i.e., the surface of 

the cross section shown is a straight line at an angle of 52 degrees from the plane of exit 

opening, i.e., 38 degrees from the optical axis 299), which is then polished and/or 

chrome plated to enhance its reflectivity at a wavelength of ring-light source 230. In 

another embodiment, ring reflector 221 is cast, e.g., by injection molding, from a 

suitable plastic, and then coated by well known methods with a reflective coating of 

chrome, gold or other metal, alloy, or multiple optical coating layers to enhance its 

reflectivity at one or more selected wavelengths of ring-light source 230. (These 

manufacturing methods can apply to any of the ring reflectors described below.) See 

Bourn at Col. 11, line 16-31 (emphasis added). 

Therefore, Kwak in view of Bourn teaches that "said reflector is lined with a reflective 

material or film" recited in claim 3. 

Dependent claim 4 

• wherein said arm is a flexible arm that permits said bulb to be positioned relative to 

the web camera. 

Claim 4 depends from claim 1. Kwak discloses: 

One side of the connecting pipe 20 is coupled to the fixing component 10, a 

USB cable extends through the inner side thereof, and the USB cable is electrically 

connected to the USB port (not shown) of the computer body. In addition, the 
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connecting pipe 20 is preferably formed by a flexible pipe, so that the lighting angle of 

the lamp 41 can be easily adjusted. See Kwak Translation at page 3, lines 37-40. 

( emphasis added) 

Therefore, Kwak discloses a flexible arm that permits said bulb to be positioned relative 

to the web camera. Further, Watson discloses an elongate flexible rod 42 connecting to a light 

bulb 44, where the flexible rod 42 can be manually adjusted such that the light bulb is positioned 

relative to web camera 12. See Watson at Figures 1 and 2; and at paragraph 0033 ("The lights 22 

each include an elongate flexible rod 42 which carries wiring therethrough from a base end 

received in the receptacles 38 to a free end supporting a light bulb 44 thereon. The rods 42 are 

flexible and are sufficiently stiff to remain in a selected orientation once manually adjusted.") 

Therefore, Kwak in view Watson teaches that said arm is a flexible arm that permits said 

bulb to be positioned relative to the web camera recited in claim 4. 

Dependent claim 5 

• wherein said arm is connected to the terminal by a clamp. 

Claim 5 depends from claim 1. Kwak discloses a fixing component 10 attached to display 

1. See Kwak Translation at Fig. 2. Further, Watson discloses: 

While various embodiments of the camera are illustrated in the accompanying 

figures, the common elements will first be described herein. The camera mount 10 

includes a platform 14 for supporting the camera thereon. The camera includes a broad 

flat supporting surface which readily accepts the base of various types of commercially 

available web cameras 12 to be supported thereon. A support bracket 16 is provided 

which can be mounted on a suitable supporting surface such as a wall and the like or 

may be adapted for attachment to a laptop screen in some embodiments. A support arm 

18 couples the platform to the support bracket for supporting the camera 12 on the 

supporting surface to which the bracket is attached. A light mount 20 is provided on the 

bracket 16 for supporting a light source 22 thereon. See Watson at paragraph 0029. 

Turning now to the embodiment of FIG. 3, the bracket 16 is adapted to include 

inverted U-shaped clips 60 which can be secured overtop of the top edge of a lap top 

display monitor 62 in a snap fit engagement therewith. The remaining features of the 
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bracket including the adjustable support arm 18 and light sources 22 remain identical to 

the previous embodiment. See Watson at paragraph 0035 (emphasis added). 

Therefore, Kwak in view of Watson teaches that said arm is connected to the terminal by 

a clamp recited in claim 5. Further, it is well known in the art that a clamp is designed for and 

can be used for connecting a lamp to a support. 

Dependent claim 6 

• wherein the clamp is movable along an edge of the terminal to adjust the location of 

said bulb. 

Claim 6 depends from claim 5. Kwak discloses "In the above technical structure, 

although the fixing component 10 is shown attached to the display 1, the fixing component can 

be attached to any position where the photographed object can be photographed during the video 

chat. Therefore, an adhesive surface (for example, a double adhesive tape: 11) is arranged on the 

bottom surface of the fixing component 10." See Kwak Translation at page 3, lines 30-33. Thus, 

Kwak teaches the fixing component 10 can be attached to any position on display 1. Further, 

Watson discloses that "the bracket 16 is adapted to include inverted U-shaped clips 60 which can 

be secured overtop of the top edge of a lap top display monitor 62 in a snap fit engagement 

therewith." See Watson at paragraph 0018 and Fig. 3 (U-shape clip 60 that is movable along the 

edge of monitor 62). 

Therefore, Kwak in view of Watson teaches that the clamp is movable along an edge of 

the terminal to adjust the location of said bulb recited in claim 6. 

Dependent claim 7 

• wherein the arm has a base that supports the illuminator device on a flat surface 

adjacent to the terminal. 

Claim 7 depends from claim 1. Kwak discloses a fixing component 10 that corresponds 

to a base that supports lamp 41 on a flat surface adjacent to display 1. See Kwak at Figures. 1 

and 2 (fixing component 10 is on a flat surface adjacent to display 1). 
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Therefore, Kwak discloses that the arm has a base that supports the illuminator device on 

a flat surface adjacent to the terminal recited in claim 7. 

Dependent claim 8 

• wherein said reflector has a piece of fabric thereon disposed between said bulb and 

a user's face for diffusing the light emitted from said bulb. 

Claim 8 depends from claim 1. It is well known at the effective filing date of the '729 

patent that a piece of fabric can be disposed between a light bulb and the subject for diffusing the 

light emitted from the light bulb. Further, Bourn discloses: 

In one embodiment, ring reflector 220 is fabricated by turning on a lathe a 

blank of aluminum, stainless steel, plastic, glass or other suitable material to generate a 

circularly symmetric reflective face (e.g., conical-section face 2211) (i.e., the surface of 

the cross section shown is a straight line at an angle of 52 degrees from the plane of exit 

opening, i.e., 38 degrees from the optical axis 299), which is then polished and/or 

chrome plated to enhance its reflectivity at a wavelength of ring-light source 230. In 

another embodiment, ring reflector 221 is cast, e.g., by injection molding, from a 

suitable plastic, and then coated by well known methods with a reflective coating of 

chrome, gold or other metal, alloy, or multiple optical coating layers to enhance its 

reflectivity at one or more selected wavelengths of ring-light source 230. (These 

manufacturing methods can apply to any of the ring reflectors described below.) Bourn 

at Col. 11, line 16-31 (emphasis added). 

The present invention provides a method and system for generating rays of light 

with suitable brightness and evenness from a source surrounding, for example, the lens 

of a machine-vision camera The rays are directed generally towards the optical axis of 

the camera. One embodiment provides a diffuse source circumferentially such that even 

extremely small objects can be adequately inspected and accurately measured by a 

machine-vision system 100. Bourn at Col. 5, line 64 - col. 6, line 4 (emphasis added). 

Therefore, Bourn teaches providing a diffuse source circumferentially. Although Kwak in 

view Bourn further in view of Watson does not specifically teach the use of a piece of material of 

fabric as a diffuser. Cook in a light modifier teaches the use of a piece of material of fabric in a 
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light box as a diffuser. See Cook at paragraph 0013. It would be obvious to a person of ordinary 

skill in the art at the time of the invention to incorporate the teaching of Cook and provide a 

piece of fabric material as a diffuser. The reason, as stated by Cook, is to create an enhanced 

depth of lighting. 

Therefore, Kwak in view of Bourn further in view of Cook teaches "said reflector has a 

piece of fabric thereon disposed between said bulb and a user's face for diffusing the light 

emitted from said bulb" recited in claim 8. 

Dependent claim 9 

• wherein said fabric is silk or muslin. 

Claim 9 depends from claim 8. Cook discloses that various materials may be diffuse 

light. It is well known that silk or muslin is a type of fabric that can be used as a diffuse material. 

See Cook claims 7 and 11. Therefore, Kwak in view of Bourn further in view of Cook teaches 

"said fabric is silk or muslin" recited in claim 9. 
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VII. Proposed Reiections 

A. Proposed Reiection 1. Claims 1-9 should be reiected 
under pre-AIA 35 U.S.C. §103(a) as unpatentable over 
Kwak, Bourn, Watson, and Cook 

Claims 1-9 should be rejected under pre-AIA 35 U.S.C. §103(a) as unpatentable over 

Kwak, Bourn, Watson, and Cook. 

The combination of Kwak, Bourn, Watson, and Cook raises a substantial new question of 

patentability with respect to claims 1-9 as discussed above. 

Elements of the above-referenced claims are item-mapped to the teachings of Kwak, 

Bourn, Watson, and Cook in the claim chart attached as Exhibit 6, which is incorporated herein 

by reference. 
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VIII. Conclusion 

For the foregoing reasons, Requester respectfully submits that reexamination should be 

ordered, and claims 1-9 of the '729 patent should be rejected. 

Please charge any shortage to our Deposit Account No. 60-2313. 

Date: April 22, 2025 

51 JFK Parkway, First Floor West 

Short Hills, New Jersey 07078 
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CERTIFICATE OF SERVICE 

The undersigned hereby certifies that this ex parte reexamination request with all appendices and 

certificates was served on the patent owner by placing a copy in first class mail with sufficient 

postage addressed to counsel of record for U.S. Pat. No. 7,841,729: 

And 

Date: April 22, 2025 

Finn IP Law, PC 

11400 W. Olympic Blvd, 9th FL 

Los Angeles, CA 90064 

United States 

Pathway IP LLC 

400 Rella Blvd, STE 156 

Montebello, NY 10901 

United States 

/Jialin Zhong/ 

Jialin Zhong 
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The present utility model relates to a PC webcam stand with a lighting function, including: a fixing 
component; a connecting pipe, one side end of which is coupled to the fixing component and through 

5 an inside of which a USB cable is extended; amounting component, to a bottom surface of which the 
other side end of the connecting pipe is coupled, on an upper surface of which a PC webcam is 
positioned, and on a rear surface of which a USB port electrically connected to the PC webcam is 
arranged; and a lamp for lighting an object, arranged at a predetermined position of the mounting 
component to enable the PC webcam positioned on the mounting component to clearly photograph 

10 the object. 

According to the present utility model, the lighting function is provided to light an object, thus 
enabling the object to be clearly photographed and transmitted regardless of the brightness of the 
surroundings. Besides, in addition to the lighting function, the lighting angle may be freely adjusted, 

15 thus effectively lighting the object. Moreover, the PC webcam may be easily arranged and fixed in a 
detachable manner by means of a magnetic force, and is very easy to separate, thus providing a very 
practical effect. 

20 FIG. 2 

Webcam, USB cable, flexible tube, lighting, lamp 

25 
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FIG. I is a diagram of a usage example of a PC webcam stand according to the present utility model. 

FIG.2 is a main view of a PC webcam stand according to the present utility model. 

FIG.3 is a sectional view of a PC webcam stand according to the present utility model. 

5 Descriptions of numerals of main portions in the drawings 

1: display; 100: stand 

10 

10: fixing component; 20: connecting component 

30: mounting component; 40: lighting device 

50: PC webcam 

S):;_~t~\Hi~d d{~S<:.ript3Hn rd .. thi~ p.re\rnt ntHHy n-sod{~~ 
()bjr<:t~v~ rd .. thi~ p.re\rnt ntSU-ty ~no<hJ 
·_rt~rhn~tal fir:ld and b~HJ<-t;x~~:;_rnd. 

The present utility model relates to a PC (personal computer) webcam stand, and more specifically 
15 to a PC webcam stand with an integrated lighting function. 

Small cameras mainly used for video conferences or video chats through computers are usually 
referred to as PC webcams. 

Such PC webcam represents an image photographed by the camera in real time, and thus, it is widely 
accepted. 

20 Therefore, in most PC cafes, the PC webcam is arranged on a display, so that a video chat with an 
opposite side can be performed. 

However, there are the following problems when video chats are performed in the PC cafes: 

Namely, because most users in the PC cafes use computers, the overall lighting is darker. Therefore, 
the image photographed by the camera is not clear during video chats, limiting the enjoyment of the 

25 video chats. 

To solve the above technical problem, the objective of the present utility model is to provide a PC 
webcam stand with a lighting function, thereby enabling a photographed object to be lighted during 

30 a video chat. 

35 

Another objective of the present utility model is to provide a PC webcam stand that allows the lighting 
angle to be freely adjusted. 

Yet another objective of the present utility model is to provide a PC webcam stand that the PC 
webcam is easily disassembled. 

To achieve the aforementioned technical objectives, the present utility model provides a PC webcam 
stand, including: 

a fixing component; a connecting pipe, one side end of which is coupled to the fixing component and 
40 through an inside of which a USB cable (C) is extended; a mounting component, to a bottom surface 

of which the other side end of the connecting pipe is coupled, on an upper surface of which a PC 
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webcam is positioned, and on a rear surface of which a USB port electrically connected to the PC 
webcam is arranged; and a lamp provided at a predetermined position of the mounting component to 
light an object so that the object can be clearly photographed by the PC webcam positioned on the 
mounting component. 

5 In addition, a reference wall is protruded on one side of an upper surface of the mounting component 
to position the PC webcam, and a magnet or a metal plate is provided on the upper surface thereof to 
easily fix the PC webcam according to a magnetic force. 

In addition, the connecting pipe is formed by a flexible pipe, so that the lighting angle of the lamp is 
easily adjustable. 

10 In addition, the lamp receives a power supply through the USB cable, and a dimmer is further 
provided between the lamp and the USB cable to adjust the brightness of the lamp. 

Preferred embodiments of the PC webcam stand according to the present utility model are described 
in detail below with reference to drawings. 

FIG. 1 is a diagram of a usage example of a PC webcam stand according to the present utility model. 

15 FIG.2 is a main view of a PC webcam stand according to the present utility model. 

FIG. 3 is a sectional view of a PC webcam stand according to the present utility model. 

Usually, a PC webcam 50 is provided on an independent stand. Preferably, as shown in FIG. 1, it is 
arranged on a stand 50 attached to a display 1. 

Such PC webcam 50 is electrically connected to a universal serial bus (USB) port (not shown) of a 
20 computer body. Therefore, a photographed image is transmitted to the outside through an established 

procedure and an established transmitting mode on a computer. 

The PC webcam stand 100, as shown in FIG. 2 and FIG. 3, includes a fixing component 10, attached 
to a display l; a connecting pipe 20, one side end of which is coupled to the fixing component 10 and 
through an inside of which a USB cable (C) is extended; a mounting component 30, to a bottom 

25 surface of which the other side end of the connecting pipe 20 is coupled, on an upper surface of which 
a PC webcam 50 is positioned, and on a rear surface of which a USB port 31 electrically connected 
to the PC webcam 50 is arranged; and a lighting device 40 provided at a predetermined position on 
the mounting component 30 to light an object so that the object can be clearly photographed by the 
PC webcam 50 positioned on the mounting component 30. 

30 In the above technical structure, although the fixing component 10 is shown attached to the display 
1, the fixing component can be attached to any position where the photographed object can be 
photographed during the video chat. Therefore, an adhesive surface (for example, a double adhesive 
tape: 11) is arranged on the bottom surface of the fixing component 10. In addition, a fastening pipe 
12 is provided on the upper surface of the fixing component 10, so that the connecting pipe 20 can be 

35 inserted. The connecting pipe 20 is fixed by a usual fastening device or adhesive material in a state 
of being inserted into the fastening pipe 12. 

One side of the connecting pipe 20 is coupled to the fixing component 10, a USB cable extends 
through the inner side thereof, and the USB cable is electrically connected to the USB port (not shown) 
of the computer body. In addition, the connecting pipe 20 is preferably formed by a flexible pipe, so 

40 that the lighting angle of the lamp 41 can be easily adjusted. 

The bottom surface of the mounting component 30 is coupled to the other side end of the connecting 
pipe 20. Therefore, a fastening pipe 32 is provided on the bottom surface of the mounting component 
30, so that the other side end of the connecting pipe 20 can be inserted. The connecting pipe 20 is 
fixed by a usual fastening device or adhesive material in a state of being inserted into the fastening 

45 pipe 32. In addition, a specified space portion is formed on the front inner side of the mounting 
component 30, so that the lamp 41 can be easily arranged, and moreover, a reflecting cover 42 is 
arranged behind the lamp 41, and a convex lens 43 is provided in front of the lamp 41. In addition, a 
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reference wall 33 is formed in a protruding manner on one side of an upper surface of the mounting 
component 30 for positioning the PC webcam 50, and a magnet or a metal plate 34 is provided on the 
upper surface thereof to easily fix the PC webcam 50 according to a magnetic force. That is, when 
the magnet is attached to the bottom surface of the camera 50, the metal plate is provided on the upper 

5 surface of the mounting component 30, and when a shell of the camera 50 is of a metal material or is 
attached to the metal plate, the magnet is attached to the upper surface of the mounting component 
30. In addition, a USB port 31 is provided on a rear surface of the mounting component 30, so that 
the USB cable C extending through the connecting pipe 20 is easily connected to the PC webcam 50. 

The lamp 41 is configured to light the photographed object photographed by the PC webcam 50 and 
10 receives a power supply through an electric wire of the USB cable C. Namely, an electric wire of 

about 5V of the USB cable C is electrically connected in a state that the electric wire is branched to 
the sides of the lamp 41 and the PC webcam 50. In addition, the lamp 41 is connected to a dimmer 
44 between the lamp 41 and the electric wire of the USB cable C, so that the brightness thereof may 
be adjustable. To facilitate operation, a handle portion of the dimmer 44 protrudes from the bottom 

15 portion of the mounting component 30. 

Next, a working process of the PC webcam stand according to the present utility model is described 
with reference to the above technical structure and drawings. 

First, the USB cable C of the PC webcam stand 100 is inserted into the USB port (not shown) of the 
computer body, and the USB cable C' of the PC webcam 50 is inserted into the USB port 31 in the 

20 rear surface of the mounting component 30 of the stand 100. At this time, the PC webcam 50 and the 
computer body will be electrically connected according to the USB cables C-C'. At this time, the PC 
webcam 50 is mounted on the upper surface of the mounting component 30 of the stand 100. As 
described above, the position the of PC webcam is determined according to the reference wall 33. 
Since the assembling and disassembling can be achieved by magnetism, the PC webcam can be easily 

25 relocated. 

Then, at a position (for example, a display, a computer body, a desk lamp) suitable for photographing 
the photographed object, the stand 100 is fixed by the fixing component 10, and the flexible pipe 20 
is adjusted with reference to the photographed picture, so that the position of the PC webcam 50 is 
adjusted more finely. 

30 In this case, when the photographed object is darker, the lamp 41 provided on the mounting 
component 30 is turned on for lighting, and the dimmer 44 is adjusted with reference to the 
photographed picture, so that the brightness of the lamp 41 is adjusted, and the photographed object 
can be photographed more clearly. 

As a result, it enables the object to be clearly photographed and transmitted regardless of the 
35 brightness of the surroundings. 

As described above in detail, according to the present utility model, in order to light the photographed 
object, the PC webcam stand has the lighting function, thus enabling the object to be clearly 

40 photographed and transmitted regardless of the brightness of the surroundings. Therefore, a user can 
enjoy the interestingness of performing the video chat while watching the face of the opposite side 
during the video chat. 

Besides, according to the present utility model, in addition to the lighting function, the lighting angle 
may be freely adjusted, thus effectively lighting the object. 

45 Moreover, the PC webcam may be easily arranged and fixed in a detachable manner by means of a 
magnetic force, and is very easy to separate, thus providing a very practical effect in terms of use. 
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Claim 1 

A PC (personal computer) webcam stand, comprising: 

a fixing component; 

Granted utility model 20-0316985 

5 a connecting pipe, one side end of which is coupled to the fixing component and through an inside of 
which a USB cable is extended; 

a mounting component, to a bottom surface of which the other side end of the connecting pipe is 
coupled, on an upper surface of which a PC webcam is positioned, and on a rear surface of which a 
USB port electrically connected to the PC webcam is arranged; and 

10 a lamp for lighting an object, arranged at a predetermined position of the mounting component to 
enable the PC webcam positioned on the mounting component to clearly photograph the object. 

Claim 2 

The PC webcam stand according to claim 1, wherein 

a reference wall is formed in a protruding manner on one side of an upper surface of the mounting 
15 component to position the PC webcam stand, and a magnet or a metal plate is provided on the upper 

surface thereof to easily fix the PC webcam according to a magnetic force. 

Claim 3 

The PC webcam stand according to claim 1, wherein 

the connecting pipe is formed by a flexible pipe, so that a lighting angle of the lamp is easily adjustable. 

20 Claim 4 

25 

The PC webcam stand according to claim 1, wherein 

the lamp receives a power supply through the USB cable, and a dimmer is further provided between 
the lamp and the USB cable to adjust the brightness of the lamp. 
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A camera mount supports a web camera thereon. The mount 
includes a bracket for supporting a light source thereon and 
a platform supported on the bracket for receiving the base of 
the web camera thereon. The light source may be operable 
in either flash or steady-on modes to provide optimum 
lighting for the web camera. The platform ensures various 
designs of web cameras and web camera bases can be 
accommodated and supported thereon. The bracket also 
readily permits the camera mount to be supported on an 
upright supporting surface to remove the clutter of cords 
from the workspace on a desk supporting a computer 
thereon. 
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CAMERA MOUNT 

FIELD OF THE INVENTION 

[0001] The present invention relates to a camera mount for 
supporting a web camera on a supporting surface and more 
particularly relates to a camera mount for supporting a light 
source in combination with a web camera. 

BACKUROUND 

[0002] The use of a web camera with a computer is well 
known. Typically the web camera has a housing supporting 
a lens therein for capturing a digital image to be recorded on 
the computer and a base for supporting the housing of the 
lens thereon. The web camera is typically connected to the 
computer through a USR port of the computer hy an 
elongate cord. Various other multimedia related accessories 
for the computer including microphones and speakers and 
the like, also include elongate cords which can be messy and 
occupy considerable desk space surrounding a computer. 
Other problems typically associated with web cameras is 
poor performance as a result of insufficient lighting. 

[0003] Typically, web cameras are supported on an upper, 
generally horizontal surface of the computer's monitor with 
tape and the like. Many current computers make use of flat 
screens however which are difficult to accommodate con­
ventional web camera designs. 

[0004] US patents U.S. Pat. No. 4,398,815 to Barzee et al 
and U.S. Pat. No. 5,921,523 to South et al each disclose 
camera mounts for supporting a camera thereon, however 
neither is suitably arranged to support a conventional web 
camera thereon. Neither camera mount would permit a web 
camera to be supported on an upright supporting surface. 
Furthermore, the prior art relating to camera mounts propose 
no means for supporting a light source suitable for increas­
ing performance of a web camera. 

SUMMARY 

[0005] According to one aspect of the present invention 
there is provided a camera mount for supporting a web 
camera having a lens for capturing a digital image to be 
recorded on a computer and a base for supporting the lens 
thereon, the camera mount comprising: 

[0006] a bracket for supporting a light source thereon; and 

[0007] a platform supported on the bracket for receiving 
the base of the web camera thereon. 

[0008] The use of a bracket for supporting a light source 
operable in either flash or steady-on modes and a web 
camera ensures sufficient lighting for optimum performance 
of the web camera. The use of a platform ensures various 
designs of web cameras and web camera bases can be 
accommodated and supported thereon. The bracket also 
readily permits the camera mount to be supported on an 
upright supporting surface to remove the clutter of cords 
from the workspace on a desk supporting a computer 
thereon. 

[0009] The camera mount may be provided in combina­
tion with the light source, wherein the light source 1s 
supported rearward of the platform when the camera is 
supported on the platform lo face forwardly. 
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[0010] Preferably the light source and the camera are 
independently adjustable relative to the bracket. 

[0011] There may be provided switch means for operating 
the light source on the bracket and/or when the light source 
includes a remotely positioned power source connected to 
the light source by an electrical cord, switch means may be 
provided at the power source. 

[0012] The light source and the camera mount are prefer­
ably connectable to a computer through USB ports. Prefer­
ably software is provided in this instance for controlling 
operation of the light source and the camera independently 
of one another. The software may permit operation of the 
light source in various modes, for example a flash camera 
mode or a strobe mode. 

[0013] There may be provided a clamp member for clamp­
ing to an edge of a horizontal supporting surface and an 
upright support slidably supporting the bracket thereon for 
height adjustment relative horizontal supporting surface. 

[0014] According to a second aspect of the present inven­
tion there is provided a camera mount for supporting a web 
camera having a lens for capturing a digital image to be 
recorded on a computer and a base for supporting the lens 
thereon, the camera mount comprising: 

[0015] a bracket for attachment to an upright supporting 
surface; 

[0016] a platform supported on the bracket for receiving 
the base of the web camera thereon. 

[0017] The camera is preferably adjustable in position 
relative lo the bracket, so as lo be pivotal about two axes, 
oriented transversely to one another, relative to the bracket. 
Additional, there may be provided a telescoping arm sup­
porting the platform on the bracket for adjusting a relative 
spacing therebetween. 

[0018] There may be provided a pair of inverted U-shaped 
clips on the bracket for securement to a laptop monitor. 

[0019] The bracket may also include a microphone mount, 
a pair of speakers, or various light sources supported 
thereon. 

[0020] The platform may include a peripheral lip for 
supporting the base of the camera snugly within a perimeter 
of the peripheral lip in a snap-fit configuration. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0021] In the accompanying drawings, which illustrate 
exemplary embodiments of the present invention: 

[0022] FIG. 1 is a side elevational view of a first embodi­
ment of the camera mount. 

[0023] FIG. 2 is a front elevational view of the camera 
mount according to FIG. 1. 

[0024] FIG. 3 is a side elevational view of a further 
embodiment of the camera mount for support on a laptop 
monitor. 

[0025] FIG. 4 is a side elevational view of a further 
embodiment of the camera mount for support above a 
horizontal supporting surface. 
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[0026] FIG. 5 is a side elevational view of a telescoping 
embodiment of the camera mount. 

[0027] FIG. 6 is a schematic view of the camera mount in 
combination with a desktop computer. 

DETAILED DESCRIPTION 

[0028] Referring to the accompanying drawings, there is 
illustrated a camera mount generally indicated by reference 
numeral 10. The camera mount is suitable for supporting a 
web camera 12 of the type typically connected to a computer 
by suitable cable for recording either video or still images to 
the computer in a digital format. 

[0029] While various embodiments of the camera are 
illustrated in the accompanying figures, the common ele­
ments will first he descrihed herein. The camera mount 10 
includes a platform 14 for supporting the camera thereon. 
The camera includes a broad flat supporting surface which 
readily accepts the base of various types of commercially 
available web cameras 12 to be supported thereon. A support 
bracket 16 is provided which can be mounted on a suitable 
supporting surface such as a wall and the like or may be 
adapted for attachment to a laptop screen in some embodi­
ments. A support arm 18 couples the platform to the support 
bracket for supporting the camera 12 on the supporting 
surface to which the bracket is attached. A light mount 20 is 
provided on the bracket 16 for supporting a light source 22 
thereon. 

[0030] Turning now to the embodiment of }'IGS. 1 and 2 
the platform 14 includes a raised peripheral lip which snugly 
receives a base 26 of the camera 12 snugly within the 
perimeter of the lip 24 such that the web camera can be 
securely snap-fit onto the platform. A microphone mount 28 
is positioned on the hracket for supporting a microphone 30 
thereon. 

[0031] The support arm 18 is formed with two pivot joints 
32 therein which pivot about respective axis oriented per­
pendicularly to one another. Also, the platform connects to 
the free end of the support arm 18 with a ball and socket joint 
so that the platform 14 can be freely positioned in various 
orientations relative to the support bracket 16. The joints are 
all friction joints permitting the joints to remain in a set 
position once manually adjusted while additionally support­
ing the weight of the camera 12 and microphone 30 in the 
selected orientation of the support arm 18. 

[0032] The bracket 16 generally comprises a mounting 
plate 34 having fastener apertures 36 formed therein to 
permit the use of fasteners for attachment of the mounting 
plate to a wall or other suitable supporting surface. Recep­
tacles 38 are supported on the mounting plate 34 for selec­
tively supporting lights 22 thereon. A pair of the receptacles 
38 are provided at spaced positions on opposing sides of the 
support arm 18 mounted to the bracket. The mounting plate 
34 also supports a pair of switches 40 thereon which can be 
wired in series with the lights 22 respectively. 

[0033] The lights 22 each include an elongate flexible rod 
42 which carries wiring therethrough from a base end 
received in the receptacles 38 to a free end supporting a light 
bulb 44 thereon. The rods 42 are flexible and are sufficiently 
stiff to remain in a selected orientation once manually 
adjusted. Wiring delivering power to the bulbs 44 is con­
nected through tht: switches 40 lo respective power convt:rt-
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ers 46 formed in desk top units locating additional switches 
48 therein. The elongate cords connecting the power con­
verters 46 to the bracket 16 permits the switches 48 to be 
positioned remotely from the light sources 22. Adjacent the 
bulb 44 of each light, a rod 50 is provided which acts as a 
handle for readily positioning the bulb. A series of lenses 52 
are provided which include a snap fit socket which can be 
secured to the rod 50 to position the lenses to span an 
opening of the housing locating each bulb 44 therein. 

[0034] The bracket 16 also includes two speaker recep­
tacles 54 formed on the mounting plate which selectively 
rt:ceive respective speaker mounts. The receptacles 54 are 
located on opposing sides respectively of the arm 18 mount­
ing the camera thereon to permit speakers 56 to be mounted 
on opposing sides of the camera and light source. Each 
speaker mount generally comprises an elongate flexible 
support arm with a bracket at a free end thereof for sup­
porting a respective one of the speakers 56 thereon to permit 
speaker position to be manually adjusted as desired. 

[0035] Turning now to the embodiment of FIG. 3, the 
bracket 16 is adapted to include inverted U-shaped clips 60 
which can be secured overtop of the top edge of a lap top 
display monitor 62 in a snap fit engagement therewith. The 
remaining features of the bracket including the adjustable 
support arm 18 and light sources 22 remain identical to the 
previous embodiment. 

[0036] Turning now to FIG. 4 a further embodiment of the 
hracket 16 is illustrated for support on a horizontal desk top 
surface 66 and the like. A clamp 68 adjustably clamps over 
an edge at a periphery of the desk surface 66. A pair of 
mounting rods 70 extend vertically upward therefrom for 
slidably supporting the support bracket 16 thereon. The 
support bracket 16 in this instance includes mounting aper­
tures slidably receiving the rod therethrough. The rod in this 
instance is notched at spaced positions for cooperation with 
a spring loaded bearing located in the apertures of the 
support bracket which receive the rods therethrough. The 
bearings cooperate with the notches and the rods 70 for 
selectively supporting the bracket 16 at any one of the 
spaced notches along the rod similar to many conventional 
click-stop mounting configurations. 

[0037] As illustrated in FIG. 5, in a further embodiment of 
the support arm 18, the arm may be provided with telescopic 
sections 72 to permit the platform 14 to be extended away 
from the bracket as desired. Preferably the telescopic sec­
tions 72 are located between the pivot joints 32 of the arm 
and the platform to permit telescopic extension in any 
desired direction as set by the joints 32. 

[0038] As illustrated in FIG. 6 both the camera and the 
lights supported on the bracket 16 may be coupled to the 
USH ports of a computer including suitable software thereon 
for controlling activation of the camera and lights indepen­
dently of one another by selecting options displayed on the 
monitor using a mouse. The software control permits the 
light source to be activated as a camera flash when taking 
still pictures with the camera, or may cause the lights to 
remain in a steady on position when using the camera for 
video. Independently of camera use, the lights can also be 
controlled for strobe operation or for dimming and the like. 
In combination with the various lenses that can be snap-fit 
onto the rod of the light sources 22, various lighting con­
figurations are possibk. 
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[0039] In the various embodiments described herein, the 
support arm may be extendable and provided with various 
joints including knuckle joints or knee joints to permit the 
camera or a mic to be readily positioned in relation to the 
mounting bracket supporting the camera thereon. Various 
platform designs are possible to accommodate different 
styles of cameras. In some embodiments the support arm 18 
may be controlled by actuators to adjust the position thereof 
remotely or manually as desired. Variation of the platform 
may also be accomplished to support various designs of 
mies thereon. 

[0040] The incorporation of speakers are also possible as 
described above by either providing mounting locations on 
the support bracket 16 or on the platform 14 in which case 
the position of the speakers are adjustable with the camera. 

[0041] When using software control, an icon may be 
providt:c.l of !ht: task bar of !ht: cumpult:r c.lt:sklop lo pt:rmil 
control of the lights including dimming functions and the 
like. 

[0042] Installation of a chip would permit the lights to 
work as a flash for still pictures powered by a computer via 
USB ports and the like. The platform itself can be designed 
to form various shapes representative of any desired object 
of which the appearance is desirable. 

[0043] By providing a camera mount according to the 
present invention, much of the clutter and mess from cables 
and the like are removed from the desk surface supporting 
the computer thereon. Furthermore no sticky tape or other 
mounting configurations including scrt:w hoks and lht: likt: 
are required to be attached to the monitor. The wires 
operating the camera and light sources can instead run along 
the wall behind a desk or other supporting surface of the 
computer. The camera mount also permits a web camera to 
be supported in instances where flat screens previously did 
not permit support of the camera at all. The lighting is 
operable independently of the camera to permit lighting of 
a wurkspact: surrounc.ling lht: compukr as c.lt:sirt:c.l. Tot: light 
sources preferably operate from twelve volt transformers 
which consume minimal power while permitting operation 
through the computer control as desired. 

[0044] In some embodiments the platform 14 may be 
provided by itself with the support bracket simply for 
supporting the camera thereon out of the way of the user. It 
is desirable however to provide a combination of a support 
for lights and for a web camera to ensure adequate lighting 
when using the video mode of the web camera. The lights in 
this inslanct: art: suppurkd rt:arwarc.lly of !ht: camt:ra lo 
eliminate glare on the camera lens. In some embodiments 
the bracket may be adapted to support a combination of a 
camera, a microphone, light sources and speakers to permit 
all wiring of accessories relating to multimedia computer 
tools to be held out of the way rearwardly of the computer. 

[0045] While various embodiments of the present inven­
tion have been described in the foregoing, it is to be 
understood that other embodiments are possible within the 
scope of the invention. The invention is to be considered 
limilt:d sokly by lht scope of the appendt:c.l Claims. 
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1. A camera mount for supporting a web camera having a 
lens for capturing a digital image to he recorded on a 
computer and a base for supporting the lens thereon, the 
camera mount comprising: 

a bracket for attachment to an upright supporting surface; 

a platform supported on the bracket for receiving the base 
of the web camera thereon. 

2. The camera mount according to claim 1 wherein the 
camera is adjustable in position relative to the bracket. 

3. The camera mount according to claim 1 wherein the 
camera is pivotal about two axes, oriented transversely to 
one another, relative to the bracket. 

4. The camera mount according to claim 1 wherein there 
is provided a pair of inverted U-shaped clips on the bracket 
for securement to a laptop monitor. 

5. The camera mount according to claim 1 wherein there 
is provided a microphone mount on the bracket. 

6. The camera mount according to claim 1 wherein the 
platform includes a peripheral lip for supporting the base of 
the camera snugly within a perimeter of the peripheral lip. 

7. The camera mount according to claim 1 wherein there 
is provided a telescoping arm supporting the platform on the 
bracket. 

8. The camera mount according to claim 1 wherein there 
is provided a pair of speakers supported on the bracket. 

9. The camera mount according to claim 1 wherein there 
is provided a pair of lights supported on the bracket. 

10. A camera mount for supporting a web camera having 
a lens for capturing a digital image to be recorded on a 
computer and a base for supporting the lens thereon, the 
camera mount comprising: 

a bracket for supporting a light source thereon; and 

a platform supported on the bracket for receiving the base 
of the web camera thereon. 

11. The camera mount according to claim 10 in combi­
nation with the light source, wherein the light source is 
supported rearward of the platform when the camera is 
supported on the platform to face forwardly. 

12. The camera mount according to claim 11 wherein the 
light source is adjustable in position relative to the camera. 

13. The camera mount according to claim 10 wherein the 
light source and the camera are independently adjustable 
relative to the bracket. 

14. The camera mount according to claim 10 wherein the 
bracket is suitably arranged for being supported on an 
upright supporting surface. 

15. The camera mount according to claim 10 in combi­
nation with the light source, wherein there is provided 
switch means for operating the light source on the bracket. 

16. The camera mount according to claim 10 in combi­
nation with the light source, wherein the light source 
includes a remotely positioned power source connected to 
the light source by an electrical cord and switch means at the 
power source. 

17. The camera mount according to claim 10 in combi­
nation with the light source, wherein the light source anc.l the 
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camera mount are connectable to a computer and wherein 
there is provided software for controlling operation of the 
light source. 

18. The camera mount according to claim 17 wherein the 
software permits operation of the light source in a flash 
camera mode. 

19. The camera mount according to claim 17 wherein the 
camera and the light source are independently controlled by 
the light source. 
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20. The camera mount according to claim 10 wherein 
there is provided a clamp member for clamping to an edge 
of a horizontal supporting surface and an upright support 
slidably supporting the bracket thereon for height adjust­
ment relative horizontal supporting surface. 

* * * * * 
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