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(57) ABSTRACT 

An Optic Re?ection device, for application as Re?ectors in 
the Light Track of optic installations, more speci?cally, as 
Re?ector for single or multiple re?ections in the scanner, 
apparatus of optics industry. Designed trapezoidal as 
opposed to rectangular or otherwise con?guration pursuant 
to prior arts. In a preferred embodiment, the application is in 
the form of a re?ector of single re?ection to incident light 
beam; in another preferred embodiment, the application is in 
the form of re?ector permissive of multiple re?ections. 
Design pursuant to the trapezoidal optic re?ector pertaining 
to the invention can substantially reduce space required of 
Light Track in an optic system, and therefore commensura 
bly volume and Weight claimed in the entire optic system, 
Which facilitates compact design of the products and instal 
lation of other devices or utilities in the space so saved in the 
entire optic system. 

33 Claims, 8 Drawing Sheets 
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FIG. 2 (PRIOR ART) 
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OPTIC REFLECTION DEVICE 

Matter enclosed in heavy brackets [ ] appears in the 
original patent but forms no part of this reissue speci?ca 
tion; matter printed in italics indicates the additions 
made by reissue. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a trapezoidal con?gured 
optic re?ection device, for application as re?ectors in the 
light track of an optic system, more particularly optic instal 
lation of single or multiple re?ection capabilities in optic 
scanning operations. 

2. Description of the Prior Art 
Generally, the imaging principle of common optic scan 

ners involves a Light Track Device which converges work 
ing light beams into an image through a multiple re?ection 
process operated with respect to lens assemblies, light signal 
will then be converted by Charge Coupling Device (CCDs) 
into electric signal for electronic treatment and memory 
processing, as Light Track required for optic image produc 
tion must be de?nite in length, light path assemblies in optic 
systems rely on a plurality of re?ectors to re?ect the working 
light beam several rounds so as to effectively contract its 
dimensions. In the course of its journey, the light imaging 
width will become narrower with an increase in the Track, 
and the Track Zone will turn smaller commensurably so far 
as application with the re?ector is concerned. 

An illustration of a prior art in which the Light Track 
Assembly 1 as part of a conventional platform optic scanner, 
is exempli?ed in FIG. 1, it is seen to consist essentially of a 
light source 13, three rectanguloid re?ectors 14, 15, 16 and a 
lens 17, plus a Charge Coupling Device (CC) 18. Through a 
translucent glass 12 light emitted from a light source 13 is 
directed to a script 11 where the light incident is re?ected in 
the sequential order, to a ?rst re?ector 14, thence to a second 
re?ector 15, thence to a third re?ector 16, where the light in 
transit is directed to a lens 17 where the light is converged 
for re?ection to a CCD 18. 

Referring to FIG. 2, a three-dimensional presentation of 
the illustration pursuant to FIG. 1, it will be seen that the 
chassis 101 for the second re?ector 15 and the third re?ector 
16 is penetrated by at least one gliding shaft 190 and close by 
said chassis 101 is installed a drive motor 192 by which the 
Light Track Assembly 1 may be displaced on the drive. 

Referring to FIG. 3, an elevation view of the ?rst re?ector 
14 as shown in FIG. 1, in which the slant lined area 142 is the 
area convered in use by the ?rst re?ector 14. 

Referring to FIG. 4, a left side view of what is represented 
in FIG. 1, illustrating area of use covered by the Light Track 
pursuant to Re?ectors 15, 16, it will be appreciated that the 
area covered for use 152 by the Light Track of the second 
re?ector 15 differs in siZe from the area covered 162 for use 
by the Light Track of the third re?ector 16. As a matter of 
fact while the ?rst re?ector 14, the second re?ector 15, and 
the third re?ector 16 are dimensionally the same, the area 
exposed for use by the Light Track in each case is decre 
mented in terms of the sequential order in which the Light 
Track travels, so understandably with the third re?ector 16 
the area covered 162 for use in the Light Track is the small 
est. 

Referring to FIG. 4, it will be appreciated that the Drive 
Motor 192 is installed beside the chassis 101, with the width 
of the chassis 101 being denoted L, the width of the Drive 
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2 
Motor 192 denoted L1, it will be apparent all at once that the 
Drive Motor 192 occupies an additional width L1, that 
which results in necessary enlargement of both the width and 
the volume of the scanner to be used, and that means pure, 
gross waste of precious space. 

Referring in continuation to FIG. 5, illustration of the 
Light Track Zone active while light re?ection is in progress 
as associated with Re?ectors 14, 26, of a conventional Paper 
Feed Type Optic Scanner (Prior Art II), the order of re?ec 
tion of the working light is as indicated by the arrows. The 
re?ectors as shown comprise a ?rst multiple frequency 
re?ector 24 and a second multiple frequency re?ector 26, 
each capable of re?ecting oncoming light beam twice, note 
that the area covered for use by the working light with the 
?rst multiple frequency re?ector 24 is not the same with that 
area covered for use by the same working light with the 
second multiple frequency re?ector 26, the area of use cov 
ered by the ?rst multiple frequency re?ector 24 is denoted 
241, 242, whereas the are of use covered by the second 
multiple frequency re?ector 26 is 261, 262, the magnitude of 
the area covered in use runs decrementally in the sequential 
orderz24li26li242i262. From the illustration it will be 
appreciated that apart from areas already covered for use 
241, 242, 261, 262 in connection with the Light Track, there 
are still other areas not covered in use for the same purpose. 

Summing up both prior art executions noted in the forego 
ing one will come to the conclusion that whether it’s a 
re?ector to go through single round of re?ection, provided 
plurally in a Light Track Assembly, of prior art I, so to speak; 
or a re?ector to go through repeated re?ection, in a same 
Light Track Assembly, of prior II, albeit technologically 
differentiable, they are common in that the re?ector 
employed in either case will occupy appreciable space, that 
which is interpreted in more material required in the making, 
incurring relatively higher costs, and running contrary to 
current trends which go for whatever is lighter, slimmer, 
shorter, and smaller, and it goes without saying, products 
produced contrary to such vogue in fashion are doubtless 
wanting in competitive margin. 

SUMMARY OF THE INVENTION 

To improve such and other shortcomings found with prior 
art products, enumerated in the foregoing, the invention is 
proposed as an Optic Re?ection Equipment which is 
executed to be a trapeZoidally structured re?ector as distin 
guished from rectanguloidal re?ectors of conventional arts, 
aimed at effectively reducing space required for re?ectors 
while attaining the same functional features as possible 
through existing, known, prior arts, so that the overall space 
allowed for and occupied by the entire Light Track is kept to 
the minimum which in turn means substantial reduction of 
the whole optic system to a golden minimum. A further 
object of the invention is to reduce production costs through 
achieved reduction in the use of material, to be interpreted in 
a raise in the competitive margin of the products to be 
released thereby. 
The invention provides an optic re?ection equipment in 

the form of a trapezoidal lens serving as a re?ector in the 
Light Track Assembly of an optic system, more speci?cally 
in the form of a re?ector capable of single or multiple re?ec 
tion as a unit indispensable in an optic scanner. By de?nition 
the function of a re?ector is to re?ect an incident light beam 
to a desired direction and to a desired distance. It is to be 
noted, however, that in the process of going from emission 
from the light source to a lens where convergence takes 
place to form an image, the light beam in terms of its imag 
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ing Width Will narrow doWn commensurate With an increase 
in the journey of the Light Track, and meantime, the Light 
Track Zone covered by the re?ector in action Will become 
reduced in like measure, and that means, With re?ectors 
installed on a prior art system, there are alWays areas 
accounting to nothing but pure Waste, and the gist of the 
invention lies rightly in truncating those areas not being used 
or not to be used on a re?ector so that the re?ector, assuming 
a trapezoidal con?guration to such a purpose, Will achieve 
substantial reduction in the volume of the re?ector in use, so 
that the overall volume of the entire optic system in Which 
such re?ectors are to be installed, may be reduced to a 
golden minimum. 

In a preferred embodiment of the present invention, the 
execution of a re?ector designed to re?ect just once in a 
Working condition for installation in an optic system, in a 
Light Track thereof, to be speci?c, is con?gured trapeZoi 
dally by truncating the unused portion, that is, portion not 
covered in a Light Track in Which the re?ector is associated. 

In still another preferred embodiment of the present 
invention, in the execution of a re?ector ?t for multiple 
re?ection in a same Light Track Assembly, in a tWo-piece 
re?ection mode, for instance, the unused portion of the 
re?ector is duly truncated to represent a trapeZoidally con 
?gured structure. 

With any preferred embodiment of the present invention, 
executed to be a re?ector forming an essential part in the 
Light Track Assembly of an optic scanner, in a trapezoidal 
design as an improvement over knoWn prior art such as those 
recited in the foregoing, invariable is effective reduction of 
the overall volume of the optic scanner involved in the 
execution, and that means decided reduction in production 
cost, as an additional advantage. 

To give better understanding of the present invention in 
terms of its objects, characteristic features and merits, fur 
ther description folloWs With reference to the accompanying 
draWings enclosed herein. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an illustration of the Light Track Assembly as 
part of a prior art platform type Optic Scanner; 

FIG. 2 is a three-dimensional vieW of the Light Track 
Assembly as part of a prior art platform type optic scanner; 

FIG. 3 is an elevation vieW of the re?ector incorporated as 
part of a prior art platform type Optic Scanner; 

FIG. 4 is a left side vieW of What is represented in FIG. 1, 
in Which is exposed the portion of Light Track covered for 
use by the Re?ectors 15, 16; 

FIG. 5 is an illustration of the Light Track Zone covered 
by a re?ector active in a course of re?ection, as part of a 
prior art Paper Feed Type Optic Scanner; 

FIG. 6 is a three-dimensional representation of an applica 
tion of the present invention in the Light Track Assembly of 
a Platform Type Optic Scanner; 

FIG. 7 is an elevation vieW of the invention as applied in 
the re?ector of a platform type optic scanner; 

FIG. 8 is a perspective taken from the left side, of the 
present invention as applied in the Light Track Assembly of 
a platform type Optic Scanner, in Which are exposed por 
tions of Light Track covered by Re?ectors 45, 46 When 
active in operation, and in Which it is seen that the chassis is 
designed to bear a trapeZoidal structure; 

FIG. 9 is an illustration of the present invention as applied 
in the Light Track Assembly Which forms part of a Paper 
Feed Type Optic Scanner; and, 
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4 
FIG. 10 illustrates the portions of Light Track covered for 

use by the Re?ectors 54, 56 pursuant to the illustration given 
in FIG. 9. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

The present invention provides an optic re?ection device, 
of a trapeZoidal design, and meant for application as a re?ec 
tor in the Light Track Assembly of an Optic System, more 
speci?cally in such a Light Track Assembly Which permits 
or employes single round or multiple re?ection technique, of 
an optic scanner apparatus. A Light Track Assembly in this 
connection comprises: a light source, a re?ection means, a 
light convergence means and an optico-electric transducer. 
The Light Source supplies the Light Source needed for 
operation; the Re?ection Means encompasses a plurality of 
re?ectors each serving to re?ect light beam incident from the 
Light Source to a determinate length of journey; the Light 
Convergence Means receives light coming as re?ection from 
the Re?ector and converges same to form an image; the 
optico-electric transducer receives the light beam With 
Which the light convergence means converges into image 
and converts same into electric signal; the re?ection means 
is unique in that it’s dimensioned according to area covered 
for use for purpose of re?ection When the re?ection is at 
Work, and substantially resembling a largely trapeZoidal 
structure as a result of the truncation incurred in the design 
ing process. 
A ?rst preferred embodiment of the invention is the one 

exempli?ed in FIG. 6, an illustration of execution, in a three 
dimensional perspective, applied in the Light Track Assem 
bly of a platform type optic scanner, featuring elimination by 
truncation of areas not covered for use in the Light Track 
When the Re?ector is at Work, Whereby comes realiZed a ?rst 
re?ector 44, a second re?ector 45 and a third re?ector 46. 
The trapeZoidal chassis 401 gives mechanical support to said 
plurality of re?ectors 44, 45, 46 and other components of the 
optic system, such as lens 47 and Charge Coupling Devices 
48, While serving also to accommodate attachement of said 
plurality of re?ectors 44, 45, 46 thereto so that re?ection to 
desired direction and to desired distance is made possible 
With these re?ectors 44, 45, 46. That the volume to be occu 
pied by the re?ectors is substantially reduced While total 
de?ection capability of the re?ectors With respect to incident 
oncoming light beam is maintained intact accounts rightly 
for the rationale of the invention, as exempli?ed in this 
embodiment, as being in every respect perceivable more 
advantageous than prior arts knoWn to date. 
An illustration of the invention as represented in the ?rst 

Re?ector 44 shoWn in FIG. 6, in an elevation vieW of a 
re?ector as applied in a platform type optic scanner, is given 
in FIG. 7, Whereof the slant lined area represents the portion 
of area 442 covered for use in the Light Track, the Re?ector 
44 being of a trapeZoidal design. 
An illustration of the Light Track Zone used by a ?rst 

re?ector 45, a second re?ector 46 of Which the chassis bears 
a trapeZoidal structure, as seen perspectively from the left 
side of a second preferred embodiment of the invention as 
exempli?ed in FIG. 6, is given in FIG. 8, in Which it is seen 
that a dimensional difference exists by comparing the Light 
Track Utility Zone 452 respecting the second re?ector 45 
Whit the Light Track Utility Zone 462 respecting the third 
re?ector 46. It Will be appreciated then that portion of the 
respective Zone not in use may be truncated as appropriate so 
that both the second re?ector 45 and the third re?ector 46 are 
con?gured trapeZoidally, further, those cuttings by the trun 
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cation made of both the second re?ector 45 and the third 
re?ector 46 may serve as a guide of pattern With reference to 
Which the chassis 401 may be designed to bear correspon 
dently trapezoidal structure, so that the space saved accord 
ingly may be turned to accommodate other components or 
devices, pursuant to this execution What is accommodated in 
substance is a drive motor 492 of Which the Width is L1 
Which is identical to the Width L1 of that drive motor 192 
represented in FIG. 4 Where conventional art is the theme, 
also, the Width of the chassis 401 represented in FIG. 8 is L, 
still identical to the Width L of that chassis 101 represented 
in FIG. 4, so obviously the execution of a preferred embodi 
ment in this instance Will not necessitate an additional space 
requirement to cover the Width L1 of a drive motor 492, and 
the reduction of the volume of the overall optical system is 
substantive just as it is substantial, and of course the space 
saved by the prosecution of the invention need not be limited 
in its accommodation to a drive motor only, indeed it can 
accommodate other utilities Where appropriate and pertinent 
to speci?c applications. 
An illustration of a third preferred embodiment of the 

inventions as applied to the Light Track Assembly of a Paper 
Feed Type Optic Scanner is given in FIG. 9, Whereof the 
re?ectors 54, 56 are ?t for multiple re?ections, that is, in a 
same Light Track the re?ector in question may re?ect inci 
dent light beams repeatedly as dependent upon the area cov 
ered for use in the Track, by the same token different, dis 
similar utility areas may be allotted on a same re?ector, in 
this embodiment the design is for tWo rounds of re?ection 
and the utility areas allotted are tWo. As shoWn, light emitted 
from a light source 53 travels to a script 51 by Way of a 
translucent glass 52, the light oncoming is then re?ected to a 
?rst re?ection area 541 on a ?rst multiple re?ection lens 54, 
thence passing re?ected to a ?rst re?ection zone 561 for the 
second multiple re?ection lens 56, again to the second 
re?ection zone 562 for the second multiple re?ection lens 
56, eventually converged at a lens 57, and directed to a 
Charge Coupling Device 58. 

Referring to FIG. 10, an illustration of the Light Track 
Zone Which comes to service once re?ection is taking place 
oWing to the re?ectors 54,56 represented in FIG. 9. From the 
draWing it Will be seen that trapezoidal is a common pattern 
for both the ?rst multiple re?ection lens 54 and the second 
multiple re?ection lens 56. The sequence of journey of the 
Light Track is thus: the ?rst re?ection area 541 for the ?rst 
multiple re?ection lens 54, the ?rst re?ection area 561 for 
the second multiple re?ection lens 56, the second re?ection 
area 542 for the ?rst multiple re?ection lens 54, and the 
second re?ection area 562 for the second multiple re?ection 
lens 56, it is to be noted altogether that the Light Track Zone 
Will decrement as the light beam travel past more of the 
interim zones, that fact underlies the rational for truncation, 
Where appropriate, of unused portions of the zone, and the 
result is a preferred embodiment exempli?ed by the draW 
ing. By comparing the third preferred embodiment of the 
invention disclosed herein With the prior art as illustrated in 
FIG. 5, it Will be appreciated that the embodiment in this 
instance features substantial reduction of the volume of the 
lens, Which in turn means commensurate contraction of the 
space required of the Light Track Assembly, and that further 
reduces space requirement of the entire optic system. 
By the comparison made of the various embodiments of 

the invention exempli?ed herein With prior art executions, 
What emerges evident all at once is effective improvement 
over shortcomings inherent With prior art executions, and 
that compounded With additional merits, seen not only in 
space savings gained on re?ectors so that overall dimension 
of the entire optic system is rendered less cumbersome and 
more compact, but also that saving of material is achieved at 
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6 
the same time Which means a cutdoWn in production costs 
making the product more competitive on the market. 

It may thus be seen that the objects of the present inven 
tion set forth herein, as Well as those made apparent from the 
foregoing description, are ef?ciently attained. While the pre 
ferred embodiment of the invention has been set forth for 
purpose of disclosure, modi?cations of the disclosed 
embodiment of the invention as Well as other embodiment 
thereof may occur to those skilled in the art. Accordingly, the 
appended claims are intended to cover all embodiment 
Which do not depart from the spirit and scope of the inven 
tion. 
What is claimed is: 
1. An optic re?ection device for use in an optic system, 

comprising: 
a light source for providing light; 
a plurality of re?ection mirrors, With at least one re?ection 

mirror having a trapezoidal cross-section, Wherein each 
re?ection mirror [re?ecting] re?ects the light from the 
light source toWards a predetermined direction; 

a lens set that focuses the light from the re?ection mirrors; 
an image sensor that receives the focused light from the 
lens set and converts the focused light into digital sig 
nals; and 

a chassis that houses and positions the light source, the 
re?ection mirrors, the lens set and the image sensor, 
With the chassis having a trapezoidal cross-section. 

2. The device of claim 1, Wherein each re?ection mirror 
has a trapezoidal cross-section With a constant thickness 
throughout its cross-section. 

3. The device of claim 1, Wherein each re?ection mirror 
has a trapezoidal cross-section, and has exactly one re?ect 
ing surface. 

4. The device of claim [1] 3, Wherein [the] a ?rst re?ection 
mirror is positioned so that [the] its exactly one re?ecting 
surface re?ects the light from the light source at least tWo 
times. 

5. An optic re?ection device for use in an optic system, 
comprising: 

a light source for providing light toWards an object to 
generate a re?ected light of the object; 

a plurality of elongated re?ection mirrors each re?ecting 
the re?ected light to a predetermined location; 

a lens set that focuses the re?ected light from only one of 
the re?ection mirrors; and 

an image sensor that receives the re?ected light from the 
lens set and converts the re?ected light into digital sig 
nals; 

Wherein the light source, re?ection mirrors and lens set 
are positioned to de?ne a single light path; and 

Wherein at least one of the plurality of elongated re?ection 
mirrors has a trapezoidal shape that has four edges, 
With a ?rst set of tWo of the edges being elongated and 
parallel to each other, and a second set of the other tWo 
of the edges being disposed at an angle With respect to 
each other, and With the four edges de?ning exactly one 
re?ecting surface that has said trapezoidal shape. 

6. The device of claim 5, Wherein the trapezoidal-shaped 
re?ection mirror re?ects the re?ected light at least tWo times 
in the light path, With the ?rst set of edges re?ecting the 
re?ected light a ?rst time, and With the second set of edges 
re?ecting the re?ected light a second time. 

7. The device of claim 5, Wherein the image sensor is a 
charge-coupled device. 

8. The device of claim 5, Wherein the trapezoidal-shaped 
re?ection mirror has a constant thickness. 

9. The device of claim 5, further comprising a chassis for 
supporting the light source, the re?ection mirrors, the lens 
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set and the image sensor, the chassis having a trapezoidal 
cross-section having a constant Width and a constant height, 
and having an upper surface and a loWer surface that has a 
smaller length than the upper surface. 

10. An apparatus, comprising: 
meansforproviding light; 
meansfor re?ecting the light within the apparatus; 
means for directing the re?ected light; 
meansfor sensing the directed light; 
means for housing and positioning the light providing 

means, the re?ecting means, the light directing means, 
and the sensing means, the housing means having a 
cross section with two parallel edges and two non 
parallel edges, the housing means having a top portion 
that is wider than a bottom portion of the housing 
means; 

wherein the wider top portion is positioned above the bot 
tom portion toform an overhang; and 

meansfor driving movement ofa light track assembly of 
the apparatus; 

wherein said driving means ispositioned at leastpartially 
beneath the overhang. 

1]. The apparatus of claim 10, wherein a width of the 
overhang corresponds to a width of the driving means. 

12. The apparatus of claim 10, wherein the re?ecting 
means has a trapezoidal shape that hasfour edges, with at 
least two of the re?ecting means edges disposed at an angle 
with respect to each other. 

13. The apparatus ofclaim 10, wherein the light re?ecting 
means includes a plurality of re?ection lenses. 

14. The apparatus ofclaim 13, wherein at least one ofthe 
plurality of re?ection lenses includes a trapezoidal-cross 
section and exactly one re?ecting surface. 

15. An apparatus, comprising: 
meansforproviding light; 
meansfor re?ecting the light within the apparatus; 
means for directing the re?ected light; 
meansfor sensing the directed light; and 
means for housing and positioning the light providing 

means, the re?ecting means, the light directing means, 
and the sensing means, the housing means having a 
trapezoidal cross section, the housing means having a 
top portion that is wider than a bottom portion of the 
housing means; 

wherein the wider top portion is positioned above the bot 
tom portion; 

wherein the lightproviding means is positioned to re?ect 
lightfrom afront surface ofa document. 

16. The apparatus of claim 15, wherein the re?ecting 
means includes a single re?ector having a ?rst re?ection 
region and a second di?erent re?ection region. 

17. The apparatus of claim 16, wherein the regions are 
located on a same side ofthe single re?ector. 

18. The apparatus of claim 15, wherein the re?ecting 
means has a trapezoidal cross-section. 

19. A method comprising: 
positioning a re?ector component to re?ect light gener 

ated by a light source along a light path extending 
through a light directing component and between a 
document platform and an image sensor; 

providing a chassis to house and position the light source, 
the re?ector component, the light directing component, 
and the image sensor, the chassis having a trapezoidal 
shape, the chassis having a top portion that is wider 
than a bottom portion of the chassis; and 
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8 
positioning a scanner component adjacent to the bottom 

portion of the chassis, the scanner component posi 
tioned at least partially below an overhang associated 
with the wider top portion. 

20. The method ofclaim 19, wherein the scanner compo 
nent comprises a motor to drive movement of a component 
within the chassis. 

2]. The method ofclaim 19, further comprising position 
ing the light source inside the chassis, the light source posi 
tioned to generate a re?ection from a document. 

22. The method ofclaim 19, wherein the re?ector compo 
nent has a trapezoidal cross-section. 

23. The method ofclaim 22, wherein the re?ector compo 
nent is positioned to re?ect the light twicefrom a same side 
of the re?ector component before the light is directed to the 
image sensor. 

24. An optic re?ection device, comprising: 
a light source con?gured to provide light; 

a plurality of re?ector components operable to re?ect the 
light towards a predetermined direction; 

a lightfocusing component con?gured to focus the light 
from the re?ector components; 

a chassis con?gured to house and position the light 
source, the re?ector components, the light focusing 
component, and a light sensor, the chassis having a 
trapezoidal shape, the chassis having a top region hav 
ing a di?erent width than a bottom region of the chas 
sis; and 

a scanner component adjacent to the narrower region of 
the chassis, the scanner component positioned in a 
space associated with the diference in region widths. 

25. The device ofclaim 24, wherein each re?ector compo 
nent has a trapezoidal shape with a constant thickness 
throughout its cross-section. 

26. The device ofclaim 24, wherein each re?ector compo 
nent has a trapezoidal shape and one re?ecting surface. 

27. The device of claim 26, wherein at least one of the 
re?ector components is positioned so that its re?ecting sur 
face re?ects the light at least two times. 

28. An optic device, comprising: 
a light source; 

a re?ection component con?gured to re?ect light gener 
ated by the light source to a predetermined location; 

a light directing component con?gured to direct light 
re?ected from the re?ection component; and 

a light sensor con?gured to receive the directed light; and 

a chassis having a trapezoidal cross-section, the chassis 
structured to house the light source, the re?ection 
component, the light directing component and the light 
sensor; 

wherein the re?ection component has a trapezoidal cross 
section and a trapezoidal shaped re?ecting surface. 

29. The optic device of claim 28, wherein the re?ection 
component includes four edges that define exactly one trap 
ezoidal shaped re?ecting surface. 

30. The optic device ofclaim 29, wherein thefour edges 
define only one trapezoidal shaped re?ecting surface. 

3]. The optic device of claim 30, wherein the re?ection 
component has only one re?ecting surface that is trapezoidal 
shaped. 

32. The optic device ofclaim 28, wherein the trapezoidal 
cross-section of the chassis corresponds to interior surfaces 
of the chassis. 

33. The optic device ofclaim 32, wherein an outer surface 
of the chassis has a rectangular cross-section. 
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