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(57) ABSTRACT 

Correspondence Address: 
Concord Camera Corp. 
Suite 650N A camera view?nder re?ector for directing light from an 
4000 Hollywood BlVd- indicator outside the line-of-sight of the view?nder into the 
Hollywood, FL 33021 (Us) view?nder is provided. The re?ector may be combined with 

an existing element of the camera assembly, such as a leaf 
(21) Appl' NO‘: 10/016’646 spring, or may comprise a separate, distinct re?ector com 

(22) Filed: Dec‘ 17 2001 ponent. Light from an indicator on the pc-board of the 
’ camera is re?ected from a portion of the re?ector that is 

Publication Classi?cation located in the view?nder at the periphery of the view?nder 
lens assembly in ?Xed optical alignment with the ocular lens 

(51) Int. Cl.7 ................................................... .. G03B 17/20 of the view?nder. 
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FIG. 7A 
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FIG. 7B 
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LED REFLECTOR DEVICE 

FIELD OF THE INVENTION 

[0001] The present invention relates to the ?eld of cameras 
and, more particularly, to a re?ector for directing light from 
an indicator located outside the vieW?nder’s line-of-sight 
into the view?nder. 

BACKGROUND OF THE INVENTION 

[0002] In order to manufacture a compact and loW cost 
camera, it is desirable that all electronic components be 
surface mounted to the pc-board. To provide an indicator 
light in the view?nder, a surface-mount technology (SMT) 
LED is mounted to the camera pc-board. HoWever, there is 
no direct line-of-sight from the SMT LED on the pc-board 
to the line-of-sight of the user using the vieW?nder. Tradi 
tionally, non-SMT LEDs include a tiny boWl shaped re?ec 
tor to direct light from the LED substrate. HoWever, there 
exist LEDs that do not have an internal re?ector. Rather, 
external optical solutions, such as light pipes and/or prisms 
have been used to direct the light from the LED to the 
desired vieWing area. In a compact camera system using a 
LED, the addition of a separate light pipe or prism can be 
cumbersome and costly. 

[0003] What is needed is an external LED re?ector that 
directs light emitted from the LED into the vieW?nder and 
Which is loW cost. These objects and others are met With the 
present invention. 

SUMMARY OF THE INVENTION 

[0004] The present invention is directed to a neW and 
improved camera vieW?nder re?ector for directing light 
from an indicator outside the line-of-sight of the vieW?nder 
into the vieW?nder. In one embodiment the re?ector is 
combined With an existing element of the camera assembly. 

[0005] These and other objects and advantages of the 
present invention Will become more readily apparent in the 
description Which folloWs. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0006] The foregoing summary, as Well as the folloWing 
detailed description of the preferred embodiments, is better 
understood When read in conjunction With the appended 
draWings. For the purpose of illustrating the invention, there 
is shoWn in the draWings an exemplary embodiment that is 
presently preferred, it being understood, hoWever, that the 
invention is not limited to the speci?c methods and instru 
mentality’s disclosed. Additionally, like reference numerals 
represent like items throughout the draWings. In the draW 
1ngs: 

[0007] FIG. 1 shoWs a perspective vieW from the front, 
right side of an exemplary camera useful With the present 
invention. 

[0008] FIG. 2 shoWs a perspective vieW from the rear, 
right side of the camera of FIG. 1. 

[0009] FIG. 3A shoWs a top plan vieW of one particular 
embodiment of a LED re?ector of the present invention. 

[0010] FIG. 3B shoWs a side plan vieW of the LED 
re?ector of FIG. 4A. 
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[0011] FIG. 4A shoWs a side partial vieW of a portion of 
the internal camera assembly including a vieW?nder and a 
re?ector in accordance With one embodiment of the present 
invention. 

[0012] FIG. 4B shoWs an enlarged vieW of a portion of the 
system of FIG. 4A. 

[0013] FIG. 5A shoWs a top plan vieW of a combination 
re?ector and leaf spring in accordance With one particular 
embodiment of the present invention. 

[0014] FIG. 5B shoWs a side plan vieW of the re?ector of 
FIG. 5A. 

[0015] FIG. 6A shoWs a top plan vieW of a combination 
re?ector and leaf spring in accordance With another embodi 
ment of the present invention. 

[0016] FIG. 6B shoWs a side plan vieW of the re?ector of 
FIG. 6A. 

[0017] FIG. 7A shoWs a side partial vieW of a portion of 
the internal camera assembly including a vieW?nder and a 
re?ector in accordance With one embodiment of the present 
invention. 

[0018] FIG. 7B shoWs an enlarged vieW of a portion of the 
system of FIG. 7A. 

[0019] FIG. 8 shoWs a side perspective exploded vieW of 
an exemplary camera vieW?nder housing and re?ector in 
accordance With one embodiment of the present invention. 

[0020] FIG. 9 shoWs a perspective vieW from the front left 
side of an exemplary vieW?nder housing and re?ector in 
accordance With one embodiment of the present invention. 

[0021] FIG. 10 shoWs a perspective vieW from the back 
side of the exemplary vieW?nder housing and re?ector of 
FIG. 8. 

[0022] FIG. 11A shoWs a top plan vieW of a re?ector in 
accordance With one particular embodiment of the present 
invention. 

[0023] 
FIG. 11. 

[0024] FIG. 12A shoWs a top plan vieW of a re?ector in 
accordance With one particular embodiment of the present 
invention. 

[0025] FIG. 12B shoWs a side plan vieW of the re?ector of 
FIG. 12A. 

[0026] FIG. 13A shoWs a side partial vieW of a portion of 
the internal camera assembly including a vieW?nder and a 
re?ector in accordance With one embodiment of the present 
invention. 

[0027] FIG. 13B shoWs an enlarged vieW of a portion of 
FIG. 13A. 

FIG. 11B shoWs a side plan vieW of the re?ector of 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0028] Before explaining the disclosed embodiments of 
the present invention in detail, it is to be understood that the 
invention is not limited in its application to the details of the 
particular arrangement shoWn since the invention is capable 
of other embodiments. Also, the terminology used herein is 
for the purpose of description and not of limitation. 
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[0029] The present invention is directed towards a neW 
and improved camera re?ector for directing the light emitted 
from an LED disposed outside of a vieW?nder into the 
line-of-sight of the view?nder. The re?ector of the present 
invention Will noW be described in connection With an 
exemplary camera 10 (FIGS. 1 and 2), Which, as described 
herein, is a compact digital camera. HoWever, this is not 
meant to be limiting. As can be seen from the present 
description, the re?ector of the present invention is useful 
With any type of camera to direct light from an indicator 
disposed outside of the vieW?nder into the vieW?nder. 

[0030] Referring noW to FIGS. 1 and 2, the camera 10 
includes an outer housing 11 having a front portion 12a and 
a back portion 12b. In the present example, the front portion 
12a and the back portion 12b are made as tWo separate 
pieces to facilitate manufacturing of the housing 11. It 
should be appreciated, hoWever, that the housing may, 
alternatively, be comprised of any number of pieces. In a 
preferred embodiment, the housing 11 is constructed of a 
lightWeight, yet rugged plastic material, but may, alterna 
tively, be constructed of an alloy material, a metallic mate 
rial or any other suitable material. Additionally, the outer 
surfaces of the front 12a and back 12b portions may be 
contoured, if desired, to improve gripping capabilities and 
provide a more ergonomic and aesthetically pleasing design. 

[0031] Front portion 12a of housing 11 is adapted for 
connective engagement With the corresponding back portion 
12b using conventional fastening means. The tWo halves 
form a substantially light tight connection When assembled 
together. In this particular example, the front and rear 
portions 12a and 12b are secured together using screWs 14. 

[0032] The front and back portions 12a, 12b include a 
plurality of openings integrally formed therein. The open 
ings are structured and disposed to alloW access to the 
objective lens unit (opening 16), the vieW?nder assembly 
(openings 18a and 18b), LCD status display WindoW 40, 
function select controls 42 and external connector 30. 

[0033] The objective aperture 16 is disposed Within an 
objective lens optical axis and is adapted for receiving and 
holding an objective lens cover 17. The objective lens cover 
17 is formed of a transparent material such as glass or plastic 
and may include an opaque portion disposed about its outer 
perimeter to provide some undesired light shielding capa 
bilities. The objective aperture 16 preferably has a circular 
shape. 
[0034] In the present camera 10, a direct line-of-sight 
through the vieW?nder is accommodated by front and rear 
vieW?nder openings 18a, 18b, Which are integrally formed 
in the front and rear housings, respectively. An eye lens 
optical axis can be de?ned through the vieW?nder apertures 
18a and 18b, and correspondingly, through the vieW?nder 
lenses 21 and 22. 

[0035] A trigger button 13 is accessible through an open 
ing disposed on the top face 15a of the housing 11. 

[0036] A status indicator opening 40 is provided through 
the rear housing 12b. A status LCD 41 is visible through the 
rear housing 12b. Additional openings for a number of user 
select buttons 42 are disposed in close proximity to the status 
LCD 41. The number and orientation of the user select 
buttons 42 may vary to accommodate the particular camera 
10 layout. Similarly, the functions provided may vary. 
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Typical function selects include, on/off, timer on/off, etc. 
Additionally, the status LCD 41 may provide a variety of 
desired information including timer indication, battery sta 
tus, number of remaining pictures, mode indicator, etc. 

[0037] A mirror slide sWitch 60 is slideably engaged With 
the top face 15a of the housing 11. The operation of mirror 
slide sWitch 60 is described more fully in a co-pending 
commonly assigned patent application entitled DUAL PUR 
POSE VIEWFINDER, ?led on even date hereWith. 

[0038] Referring noW to FIGS. 3A and 3B, there is shoWn 
a re?ector 120 in accordance With one embodiment of the 
present invention. The re?ector 120 de?nes a double re?ec 
tion path from an indicator device, such as an LED, to the 
rear vieW?nder lens 21. The re?ector 120 comprises a 
re?ective material that, in the present embodiment, is 
stamped as a single piece from a sheet of stainless steel and 
machine bent to form the different re?ective surfaces. HoW 
ever, this is not meant to be limiting. The re?ector 120 may 
be made by other methods, and/or of several pieces. The 
re?ector 120 may further be made using other re?ective 
materials and/or using re?ective coatings. 

[0039] The re?ector 120 includes a body 120a, a ?rst 
re?ector section 120b, a light pass section 120c and a second 
re?ector section 120d, each section being separated from the 
previous section by a bend. Body 120a provides support for 
the re?ector 120 and includes the connector openings 124 
and 126 Which permit the re?ector 120 to be set in the 
camera 10 in a ?xed relationship With the vieW?nder and 
With a LED indicator. Light pass section 120c includes an 
aperture 122, through Which light re?ected from the ?rst 
re?ector section 120b passes. Note that although the aper 
ture 122 is shoWn, other means and designs of light pass 
section 120c may be employed to permit the light to pass 
from the ?rst re?ector section 120b to the second re?ector 
section 120d. 

[0040] Referring noW to FIGS. 4A and 4B, there is shoWn 
a partial, side cut aWay vieW of a camera assembly 100 
including a re?ector in accordance With one embodiment of 
the present invention. The camera assembly 100 includes a 
reverse Galilean vieW?nder system, including a negative 
objective lens 130 and a positive ocular lens 140. During 
manufacture, a pc-board 105 is ?xed around the housing for 
the negative objective lens 130. The LED 110 is surface 
mounted to the pc-board 105. The re?ector 120 is mounted 
in a ?xed relationship in optical alignment With the positive 
ocular lens 140 using connector pins or screWs (not shoWn). 
The connector pins pass through the holes 124 and 126 
(FIGS. 3A and 3B) of the re?ector 120. Other means for 
providing the LED re?ector 120 in a ?xed relationship With 
the lenses 130 and 140 may be used. The LED re?ector 120 
is mounted such that the second re?ector section 120d is 
visible at the periphery of the negative objective lens 130, 
Without blocking the line-of-sight through the vieW?nder. 

[0041] In use, When the LED 110 is emitting light, the light 
is re?ected from the bottom surface of the ?rst re?ector 
section 120b, through the aperture 122 of the light pass 
section 120c to the top surface of the second re?ector section 
120a' and to the ocular lens 140. The LED 110 may be used 
to provide any desired visual indication to the user, for 
example, When the camera is ?rst turned on and/or While the 
digital camera 10 is acquiring neW pictures. It can be seen 
that the re?ector 120 of the present embodiments provides 
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an ef?cient and inexpensive means for directing light from 
the surface mounted LED into the view?nder. 

[0042] In another embodiment of the present invention, to 
further reduce the cost of the vieW?nder assembly, a re?ec 
tor can be fashioned from an existing component of the 
camera assembly. For example, camera 10 includes a novel 
dual-purpose vieW?nder assembly that is the subject of the 
above referenced patent application entitled DUAL PUR 
POSE VIEWFINDER. The dual-purpose vieW?nder of cam 
era 10 includes a leaf spring ?xed to the negative lens 
housing. That leaf spring may be adapted to perform the 
re?ector functions, as Will be described herein. 

[0043] Referring noW to FIGS. 5A and 5B, there is shoWn 
a combined leaf spring and re?ector 150. As With the 
re?ector 120 (FIGS. 3A and 3B), the body portion 150a 
includes connector holes 154 and 156. Likewise, the com 
bined leaf spring/re?ector 150 is formed of a body 150a, a 
?rst re?ector section 150b, a light pass section 150c includ 
ing an aperture 152 and a second re?ector section 150d, all 
sections de?ned by the bends formed in re?ector 150. 
HoWever, the re?ector 150 additionally includes the leaf 
spring 1506. As described in the co-pending DUAL PUR 
POSE VIEWFINDER application, leaf spring 1506 is used 
to bias a pivot arm of a ?ipping mirror in place during 
operation. Note that although an aperture 152 is shoWn, 
other means and designs of light pass section 150c may be 
employed to permit the light to pass from the ?rst re?ector 
section 150b to the second re?ector section 150d. 

[0044] Referring noW to FIGS. 6A and 6B, there is shoWn 
a combined leaf spring and re?ector 220 in accordance With 
another embodiment of the present invention. As With the 
above embodiments, the leaf spring/re?ector 220 may be 
formed as a single piece punched or cut from a sheet of 
stainless steel or other re?ective material. Alternatively, the 
leaf spring/re?ector 220 may be formed by other processes 
and/or by using several pieces. The combined leaf spring/ 
re?ector 220 may additionally be made of other re?ective 
materials and/or using re?ective coatings. 

[0045] The combined leaf spring/re?ector 220 of the 
present embodiment is designed to use light emitted from 
the side of the LED. As such, only one re?ection surface is 
needed. The leaf spring/re?ector 220 includes a body 220a, 
a light pass section 220b, a re?ector section 220c and a leaf 
spring 220d. The body 220a includes connector holes 224 
and 226. The light pass section 220b does not extend the 
entire height (Y-direction) of the re?ector section 220c and 
functions as a narroW support arm for the re?ector section 
220c. This permits the light emitted from the side of an LED 
to pass by the light pass section 220b to the re?ector section 
220c and to the ocular lens 240, as demonstrated in FIGS. 
7A and 7B. 

[0046] Referring noW to FIGS. 7A and 7B, there is shoWn 
a side cut aWay vieW of a camera assembly 200 including a 
combined leaf spring/re?ector 220. The vieW?nder assem 
bly 200 is a reverse Galilean vieW?nder including a positive 
ocular lens 240 and a negative objective lens 230. The 
pc-board 205 surrounds the negative objective lens 230. The 
SMT LED 210 is surface mounted to the pc-board 205. The 
combined leaf spring/re?ector 220 is mounted in a ?xed 
relationship to the negative objective lens 230 using con 
nector pins or screWs (not shoWn). The connector pins pass 
through the holes 224 and 226 (FIGS. 6A and 6B) of the 
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combined leaf spring/re?ector 220. Other means for provid 
ing the combined leaf spring/re?ector 220 in a ?xed rela 
tionship With the lens 230 and 240 may be used. The 
combined leaf spring/re?ector 220 is mounted such that the 
re?ector section 220c is visible at the periphery of the lens 
230, Without blocking the line-of-sight through the vieW 
?nder. 

[0047] In use, light emitted from the side of the surface 
mounted LED 210 is re?ected from the top surface of the 
re?ector section 220c to the ocular lens 240 of the vieW 
?nder assembly. In this embodiment, instead of re?ecting off 
multiple surfaces of the re?ector 220, light passes from the 
side of the LED to the re?ector section 220c Without being 
obstructed by the narroW light pass section 220b. As the 
re?ector section 220c is ?xed in optical alignment With the 
ocular lens of the vieW?nder, light 215 re?ected from the 
re?ector section 220c is visible to the user. 

[0048] Referring noW to FIGS. 8-10, there is shoWn one 
particular example of a negative lens assembly 300 includ 
ing the combined leaf spring/re?ector 220. Additionally, the 
negative lens assembly 300 includes the negative lens 310 
and a negative lens housing 330. The negative lens housing 
330 includes a cavity 331 siZed to receive the negative lens 
310. Additionally, the negative lens housing 330 includes an 
opening 332 through the sideWall of the housing 330 to 
permit a portion of the leaf spring/re?ector 220 to pass 
through the housing. The connector pins 334 and 336 pass 
through the connector holes 224 and 226 of the re?ector, 
respectively. Note that other means of ?xing the combined 
leaf spring/re?ector 220 to the housing 330 may be used. 

[0049] When assembled, the light pass portion 220b 
passes through the opening 332 and the re?ector section 
220c is disposed in front of a portion of the upper right 
periphery of the negative lens. As such, the re?ector section 
220c is in ?xed optical alignment With the ocular lens 
Without obstructing the vieW through the vieW?nder. The 
placement of the LED 210 (FIG. 7A) When the pc-board is 
placed is shoWn in shadoW in FIG. 9. Note that in this 
particular embodiment, the negative lens housing 330 
includes mirror supports 333a and 333b, the purpose of 
Which is described more fully in the above referenced 
DUAL PURPOSE VIEWFINDER patent application. The 
leaf spring 220d is used to bias a pivot arm of a mirror (not 
shoWn) against the mirror supports 333a When in use. The 
other mirror pivot arm is maintained in place With a coil 
spring (additionally not shoWn) one end of Which is con 
nected to groove 335 of the negative lens housing 330. The 
negative lens housing is connected to the rest of the vieW 
?nder assembly using screWs that pass through openings 
337. Additionally, the negative lens housing may include an 
opaque portion 338 disposed about its outer perimeter to 
provide some undesired light shielding capabilities. 

[0050] Note that other forms of LED re?ectors may be 
used and still be in accordance With the objectives of the 
present invention. For example, FIGS. 11A and 11B shoW 
another embodiment of a LED re?ector 250 in accordance 
With the objectives of the present invention. The re?ector 
250 is of the single re?ection type and includes a body 250a, 
a light pass section 250b and a re?ector section 250c. It can 
be seen hoW the re?ector 250 can be used in place of the 
combined leaf spring/re?ector 220 in FIGS. 8-11, if it is 
desired to omit the leaf spring. 






