A2 0T P00 0 A A A

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization ‘f 0
International Bureau

(43) International Publication Date
2 March 2006 (02.03.2006)

(10) International Publication Number

WO 2006/021086 A2

(51) International Patent Classification: Not classified
(21) International Application Number:
PCT/CA2005/001283

(22) International Filing Date: 25 August 2005 (25.08.2005)

(25) Filing Language: English

(26) Publication Language: English
(30) Priority Data:

10/927,694 27 August 2004 (27.08.2004) US

(71) Applicant (for all designated States except US): PSION
TEKLOGIX SYSTEMS INC. [CA/CA]; 2100 Meadow-
vale Blvd., Mississauga, Ontario L5N 7J9 (CA).

(72) Inventors; and

(75) Inventors/Applicants (for US only): KRICORISSIAN,
Gregg, R. [CA/CA]; 154 Ruskin Avenue, Ottawa, Ontario
K1Y 4C1 (CA). XIE, Xinjun [CA/CA]; 16 Maralisa Street,
Ottawa, Ontario, K2G 6S9 (CA). ZHANG, Tao [CA/CA];,
77 Covington Place, Ottawa, Ontario, K2G 6B5 (CA).

(74) Agents: RYMEK, Ed et al.; Gowling Lafleur Henderson
LLP, 160 Elgin Street, Suite 2600, Ottawa, Ontario K1P
1C3 (CA).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AT, AU, AZ, BA, BB, BG, BR, BW, BY, BZ, CA, CH, CN,
CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, FI,
GB, GD, GE, GH, GM, HR, HU, ID, IL, IN, IS, JP, KE,
KG, KM, KP, KR, KZ, LC, LK, LR, LS, LT, LU, LV, MA,
MD, MG, MK, MN, MW, MX, MZ, NA, NG, NI, NO, NZ,
OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, SG, SK, SL,
SM, SY, T, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC,
VN, YU, ZA, ZM, ZW.

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
ZW), BEurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
FR, GB, GR, HU, IE, IS, IT, LT, LU, LV, MC, NL, PL, PT,
RO, SE, SI, SK, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA,
GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Published:
without international search report and to be republished
upon receipt of that report

For two-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations" appearing at the begin-
ning of each regular issue of the PCT Gazette.

(54) Title: OPTICAL IMAGE READER

10

N

40r-1 f70

Objective
Lens

60"\
Light

20’1 30*1
Digital Image
Signal < Sensor <
Processing <
5
LED’s

Shaping

Array

\o (57) Abstract: The optical image reader is versatile since it can be assembled for use in a variety of reader applications, such as
an ultra high definition reader, a high definition reader, a standard reader and an ultra long range reader. In addition to a housing
=i €nclosing an image sensor, an adjustable objective lens assembly for focusing an image of a target on the image sensor and a light
e source for illuminating and/or targeting the target, the reader includes a light shaping optical element array comprising optical el-
& ements assembled together as an integral unit and adapted to be fixed to the housing for shaping and directing light on the target.
B The optical elements are mounted on a panel, which is adapted to be fixed to the reader housing either permanently, or releasably
& to permit replacement of the panel on the housing. The method of assembling the image reader comprises the steps of selecting a
& light shaping optical element array from the variety of optical element arrays for the specific application, adjusting the objective lens
assembly for optimum focal length for the specific application, and fixing the light shaping optical element array panel to the image
reader housing. The present invention is further directed to a kit for an imaging system. The kit for an imaging system comprises
an image reader mounted in a housing and one or more light shaping optical element array panels, each adapted to be releasably
g attached to the image reader housing.
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OPTICAL IMAGE READER

FIELD OF INVENTION

[0001] The present invention relates generally to image capture devices and more

particularly to the structure of the optical reader housing.

BACKGROUND OF THE INVENTION

[0002] The light shaping lens array of an image reader is comprised of a combination
of prism lenses, cylindrical lenses and diffusers, which are used to shape and direct
light onto a target. The lens array is positioned optically between the target and
illumination light sources and embedded into the enclosure of the reader during the
manufacturing stage and depending on the application, the array is adjusted in relation
to the target and illumination light source and fixed in place. These applications vary
with the type of symbology to be imaged and may include standard, high density or

long range code reading.

[0003] This means that the image reader must be customized to provide different light
shaping capabilities for each unique application. Further, depending on what |
application is needed and more speciﬁéally, what focal length is needed, the objective
lens must be positioned over the image sensor and then fixed in place. Therefore, the
adjustﬁent of the light shaping lens array is in addition to the required adjustment of

the objective lens.

[0004] US Patent 6,371,374 issued to Schwartz et al on April 16 2002, describes a
manufacturing technique whereby the light shaping optical elements are adjusted until
the desired distances from the illumination sources are obtained and then the elements
are fixed in place. These adjustments are in addition to the adjustment of the
objective lens in relation to the image sensor. The main drawback to this method
therefore, is the need for numerous adjustments including to the light shaping optical

elements.and the objective lens.
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[0005] US Patent 6,034,379 issued to Bunte et al on March 7™ 2000, describes a
technique in which the illumination assembly of an image reader contains different
types of illumination sources for different code reading applications. These sources
are also replaceable. This technique would require that the illumination assembly be
contained on its own circuit board, which would be removable from the image reader.
While this technique does provide some flexibility in the amount of code reading

applications the reader can be used with, it is an expensive and complex.

[0006] US Patent 6,601,768 issued to McCall et al on August 5™ 2003, discloses an
optical plate of diffusér elements to diffuse light from the illumination assembly,
which is snap-fitted into the frame of an image reader module. This invention
however, does not disclose a technique whereby a different optical plate can by used

for different code reading applications.

[0007] Therefore there is need for optical image readers capable of using various
preassembled light shaping element arrays that meet the requirements of different

applications

SUMMARY OF THE INVENTION

[0008] The present invention is directed to an image reader for use in a variety of
reader applications. The reader includes a housing enclosing an image sensor, an
adjustable objective lens assembly for focusing an image of a target on the image
sensor and a light source for illuminating and/or targeting the target. The reader
further includes a light shaping optical element array comprising optical elements
assembled together as an integral unit and adapted to be fixed to the housing for
shaping and directing light on the target, wherein the optical element array is any one
of a group of arrays meeting the requirements of the variety of predetermined reader
applications. The variety of predetermined reader applications may include an ulira
high definition reader, a high definition reader, a standard reader and an ulira long

range reader.

[0009] In accordance with a further aspect of the invention, the optical elements are

mounted on a panel or molded into a panel, which is adapted to be fixed to the reader
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housing either permanently, or releasably to permit replacement of the panel on the

housing.

[0010] In accordance with another aspect of the invention, the panel includes an
aperture for receiving the objective lens assembly, and may include a collet associated

with the aperture for securing the objective lens assembly.

- [0011] In accordance with a specific aspect of the invention, the optical elements in

the optical element array may be adapted to shape and direct light for illuminating the
target, for targeting the target, or for both.

[0012] In accordance with another aspect of the invention, the optical element array
panel may include an objective lens assembly having a predetermined fixed focus

mounted to it.

[0013] The present invention is further directed to a method of assembling an image
reader for a specific image reading application wherein the image reader has a housing
enclosing an image sensor, an adjustable objective lens assembly for focusing an
image of a target on the image sensor, a light source for illuminating and/or targeting
the target, and a variety of light shaping optical elerhent arrays each comprising
optical elements mounted on a panel adapted to be fixed to the housing. The method
comprises the steps of selecting a light shaping optical element array from the variety
of optical element arrays for the specific application, adjusting the objective lens
assembly for optimum focal length for the specific application, and fixing the light
shaping optical element array panel to the image reader housing. The light shaping
optical element array panel may be releasably fixed to the image reader housing and
the variety of optical element arrays may include arrays that meet the requirements of
an ultra high definition reader, a high definition reader, a standard reader and an ultra

long range reader.

[00 14]A The present invention is further directed to a kit for an imaging system. The
kit comprises an image reader mounted in a housing and one or more light shaping
optical element array panels, each adapted to be releasably attached to the image

reader housing.
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[0015] In accordance with a specific aspect of the invention, the optical element array
panels in the kit may be adapted to shape and direct light for illuminating the target,
for targeting the target, or for both. Further the optical element array panels in the kit
may include an array that meets the requirements of an ultra high definition reader, an
array that meets the requirements of a high definition reader, an array that meets the
fequirements of a standard reader and/or an array that meets the requirements of an

ultra long range reader.

[0016] In accordance with a further specific aspect of this invention, the kit may
include an image reader comprising an image sensor, an objective lens assembly, and

a targeting and/or illumination light source.

[0017] In accordance with another specific aspect of this invention, the panels may

include an objective lens assembly having a fixed focus.

[0018] The present invention is further directed to an image reader housing
comprising an aperture to accommodate a barrel of an objective lens asserhbly, a
collet connector surrounding the aperture for releasable coupling with an optical
element array wherein the optical element array has fingers for cooperating with the

collet connector in a releasable manner.

[0019], The present invention is further directed to an optical element array panel
comprising an optical element array for shaping and directing' illumination and |
targeting sourcés and an objective lens assembly for focusing light at a predetermined
focal length, wherein the optical element array and the objective lens assembly are

assembled on the panel as an integral unit.

[0020] Other aspecfs and advantages of the invention, as well as the structure and
operation of various embodiments of the invention, will become apparent to those
ordinarily skilled in the art upon review of the following description of the invention

in conjunction with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS ‘

[0021] The invention will be described with reference to the accompanying drawings,

wherein:
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Figure 1 is a functional block diagram representing an image reader of the present
invention. | | ]

Figure 2a is a top view of an embodiment of the optical element array panel of the
present invention; ,

Figure 2b is a bottom pérspective view of another embodiment of the optical element
array panel of the preseﬂt invention;

Figure 3a is a perspective view of the main housing of the image reader of the present
invention;

Figure 3b is a top view of the main housing of the image reader of the present
invention with a collet connector; and

Figure 4 is a bottom perspective view of another embodiment of the optical element

array panel of the present invention with collet fingers.

DETAILED DESCRIPTION

[0022] For purposes of explanation, specific embodiments are set forth to provide a
thorough understanding of the present invention. However, it will be understood by
one skilled in the art, from reading this disclosure, that the invention may be practiced
without these specific details. Moreover, well-known elements, devices, process steps
and the like are not set forth in detail in order to avoid obscuring the scope of the

invention described.

[0023] A functional block diagram illustrating a portion of a typical image reader 10,
in which the present invention may be incorporated, is described with reference to
figure 1. Image reader 10 comprises an image sensor 30, an objective lens assembly

40 positioned in front of the image sensor 30. Targeting and illumination light sources

.50 for illuminating a target 70 such as a 1D or 2D bar code symbol, through a light

shaping optical element array 60. The objective lens assembly 40 directs an image of
the illuminated target 70 to the image sensor 30. The image data is digitally processed
20 such that an electrical output signal indicative of the image is produced. This

digital image data may, for example, then be stored in memory and decoded.

[0024] The illumination and targeting light sources 50 may include a plurality of
LED’s. However, those skilled in the art will understand that different types of
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illumination sources, other than LED’s may also be used without departing from the
scope of the present invention. The light shaping optical element array 60 is
positioned in front of the illumination and targeting assemblies in order to shape and

direct the light onto the target 70 to be imaged.

[0025] The light shaping optical element array 60 is comprised of a combination of
prism lenses, cylindrical lenses, diffusers or other optical elements used to shape,
direct and focus light onto the target. In accordance with the present invention, optical
element array 60 may be incorporated into the housing of the image reader 10 in a
variety of wéys. The entire optical element array 60 may be fixed, properly adjusted,
into a single panel that fits onto the image reader housing; alternately, the optical
element array 60 may include component elements individually mounted to that they
can be assembled into a single unit properly adjusted for fitting onto the image reader

housing in the final stages of manufacture.

[0026] Depending on the application of the image reader 10, an optical element array
60 must be adjusted in relation to the target 70 and illumination light source 50 and
fixed in place to meet the requirements of the specific application; a different optical
element array 60 containing different light shaping elements will be required for
different applications. There are different types of cameras and code readers to image
different symbologies. They include ultra high definition (UHD), high definition
(HD), standard and ultra long range (ULR) readers. Each application requires a
different focal length. This means that the objective lens 40 is positioned at a
different distance from the image sensor 30 in each of these applications in order to
provide for the different focal range. Similarly, each of these applications would
require different illumination and targeting ranges, meaning that the light shaping
optical element array 60 would need to be positioned at different distances in relation
to the illumination and targeting sources 50, or the array 60 would require unique lens
elements suited for the specific application. A different optical element array 60 may
be needed for standard, high density or long range code reading applications, requiring
the image reader 10 to be customized to provide different illumination and targeting

capabilities for each unique application.
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[0027] Further, as stated above, depending on what application is needed, the
objective lens 40 must be positioned over the image sensor to provide a specific focal
length, and then fixed in place. Therefore, the adjustment of the light shaping optical
element array 60 is needed in addition to the required adjustment of the obj ectilve lens

40.

[0028] In an embodiment of the present invention, as shown in Figure 2a and 2b, the
light shaping optical element array 60 is constructed as a single panel 100a, 100b
containing all the required light shaping optical elements 110, 120. As shown in figure
2b, the array panel 100a contains only illumination optics 110 for directing light from
source 50 to illumiﬁate the target 70 to be imaged. Alternately, the array panel in

figure 2a, contains the illumination optics 110 as well as targeting optics 120, which

* shape, and direct light from source 50 onto the target 70 to be imaged. The targeting

optics 120 direct the light emitted from the targeting light source 50, onto the target 70
of interest in order to guide the user to position the image reader 10 at an optimal

angle and distance from the target 70.

[0029] The panel 100a, 100b could for example contain a combination of diffusers,
prisms, cylindrical lenses or any other optical elements suitable for shaping, focusing
and directing light from a light source 50 onto a target 70 to be imaged. The
illumination optics 110 and the target optics 120 are adjusted and fixed onto the panel
100a or 100b to form a unitary structure for mounting onto the image reader 10

housing. The optical element array panel 100 snaps into the image reader module in

* front of the illumination and targeting assemblies. Those skilled in the art will

understand that a variety of optical elements could be used or combined in the optical
element array panel 100a, 100b without departing from the scope of the invention.
The panel 100a, 100b further contains an aperture 130 large enough to accommodate

the objective lens assembly 40.

[0030] In accordance with the present invention, a different panel 100a, 100b may be
produced for each application. The panels 100a, 100b may be mass-produced siﬁce
specific optical elements in the illumination optics 110 and/or target optics 120 are
built into the panel 100a, 100b such that they are adjusted for specific applications.
Anyone of the panels 100a, 100b that have been constructed for different applications,
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may be affixed to an image reader 10 housing. In this way, identical image readers
10, except for panel 100a, 100b may be used for many different applications and the
need to produce a different image reader 10 to accommodate each unique application
is eliminated. For example, the same image reader 10 could be used for a standard
symbology application and a long-range symbology application. All that would be
needed is to fix the appropriate optical element array panel 100a, 100b onto the reader

10 housing and to adjust the objective lens 40 to the desired focal length.

[0031] The different optical element array panels 100a, 100b, when affixed to the
image reader 10 housing, would already be pre-positioned at an optimum distance
from the illumination and target light sources 50, in order to shape and direct light
onto the target 70. The optimum distance would depend on the épeciﬁc requirements
of the image reader 10 based on the symbology to be imaged. The predetermined
distances required for various applications may be achieved by mass-producing the
optical element array panels 100a, 100b to be of a specific thickness, or by including
different types of optical elements to shape and direct the light from the illumination
source 50 in a specific way to match each application. In this way, the alignment of
the light shaping optical e}ement array 100a, 100b does not need to be adjusted at the

final manufacturing stage, in relation to the illumination sources 50.

[0032] The optical element array panel 100a, 100b may also be designed to hold the
objective lens assembly 40 in place. Depending on the application, the objective lens
assembly 40 must be adjusted in relation to the image sensor 30. During the final
manufacturing stage, the optical element array panel would be fixed to the reader 10

housing only once the objective lens assembly 40 is correctly aligned.

[0033] With reference to figures 3a and 3b, which illustrate an embodiment of an
image reader housing 140, the housing 140 includes an aperture 160 to accommodate
the barrel of the objective lens assembly 40. The barrel of the objective lens assembly
40 slides through a collet connector 150 having é multi-fingered clamping mechanism
in the image reader housing 140. At the edge of the aperture 160, a plurality of collet
fingers 155 press againsi the outer surface of the obj ective lens assembly 40 barrel

(not shown).
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[0034] With reference to Figure 4, the optical element array panel 100 has a plurality
of tapered fingers 170, each having a tab 180. Essentially; the fingers 170 on the v
optical element array panel 100 coincide with the collet fingers 155 on the housing
140. The tapered fingers 170 of the panel 100 slide over the collet connector 150 and
bears on the collet fingers 155 in the housing 140. When a correct adjustment of the
objective lens has been achieved and the setting is to be secured, the optical element
array panel 100 is fixed onto the front portion of the housing 140 such that its fingers
170 compress the collet connector fingers 150 within the housing 140, so that they

grip the objective lens assembly 40 barrel securely.

[0035] It should be noted by those skilled in the art that other mechanisms for
securing the objective lens assembly 40 are possible. For example, a smooth objective
lens assembly 40 barrel and multi-fingered collet connector 150 could be replaced by

a threaded objective lens assembly 40 barrel and a split nut with a closing mechanism

. compressed by a detail in the light shaping optical element lens arréy panel 100.

[0036] Further it should be noted by those skilled in the art that there are many ways
that the optical element array panel 100 may be fixed to the image readef housing 140.
For instance, panel 100 may be glued to housing 140 or the panel 100 may be held by
hooked snap details in fingers that would ride over and hook onto mating details in the
main housing 140. Such arrangements would generally provide a permanent

construction.

[0037] In another embodiment of the present invention, the optical element array
panel 100 céuld be releasably snapped into the image reader housing 140 thereby
making the light shaping optical element array panel 100 field replaceable. The user
could simply replace the optical element array panel 100 with a different one
depending on the application of interest. This may be possible with some simple
modifications to allow access to the snap detail in the hooked snap molded into the
optical element array panel fingers, or alternately the optical element array panel 100
could be held in place by screws or other such fasteners. With the hooks disengéged,
the optical element array panel 100 may be easily withdrawn thereby permitting both

the replacement of the optical element array panel 100 and the adjustment or
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replacement of the objective lens assembly 40, so that the desired field alteration can

take place.

[0038] With the above-described embodiments, only a single adjustment of the

_objective lens assembly 40 is needed in order to customize the device for a particular

application. This technique provides optimum flexibility at the final manufacturing
stage without the drawbacks of previous methods requiring customized packaging or

multiple adjustments.

[0039] In order to avoid the need to adjust the objective lens assembly 40 for a
specific application, in certain situations, it may be preferable to fix an objective lens
assembly 40 to the panel 100 as an integral unit such that it is properly focused for the
specific application of the panel 100. In this way when a particular panel 100 in
accordance with this embodiment is fixed to the image reader housing 140, the
objective lens assembly 40 as well as the light shaping optical elements 110, 120 will
satisfy the requirements of a particular application. Fine adjustment of the objective
lens assembly 40 can be accomplished by allowing slight movement of the objective

lens assembly relative to the imager unit.

[0040] In addition, the present invention provides the advantage that an image reader
in an appropriate housing can be packaged in a kit with a number of optical element
array panels which have been constructed for different applicaﬁon, such as, for
example, an optical element array panel that meets the requirements an ultra high
definition (UHD) reader, a high definition (HD) reader, a standard reader and/or an
ulira long range (ULR) reader. A user could then attach the appropriate optical -
element array panel for a specific application to the image reader housing for imaging
desired targets, rather then having to invest in a number of applicatiorl specific image

readers.

[0041] While the invention has been described according to what is presently

considered to be the most practical and preferred embodiments, it must be understood
that the invention is not limited to the disclosed embodiments. Those ordinarily
skilled in the art will understand that various modifications and equivalent structures

and functions may be made without departing from the spirit and scope of the

-10 -
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invention as defined in the claims. Therefore, the invention as defined in the claims

must be accorded the broadest possible interpretation so as to encompass all such

modifications and equivalent structurés and functions.

-11 -
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WHAT IS CLAIMED IS:

Claims:

L. In an image reader having a housing enclosing an image sensor, an adjustable
objective lens assembly for focusing an image of a target on the image sensor and a
light source for illuminating and/or targeting the target, a light shaping optical element
array comprising optical elements assembled together as a fixed integral unit and
adapted to be fixed to the housing for shaping and directing light on the target,
wherein the optical element array is any one of a group of arrays meeting the

requirements of a variety of predetermined réader applications.

2. A light shaping optical element array as claimed in claim 1 wherein the optical

elements are mounted on a panel or molded into a panel to be fixed to the housing.

3. A light shaping optical element array as claimed in claim 2 including means

for releasably fixing the panel to the housing to permit replacement of the panel.

4. A light shaping optical element array as claimed.in claim 2 wherein the panel

includes an aperture for receiving the objective lens assembly.

5. A light shaping optical elément array as claimed in claim 4 wherein the panel

includes a collet associated with the aperture for securing the objective lens assembly.

6. - A light shaping optical element array as claimed in claim 1 wherein the optical
elements in the optical element array are adapted to shape and direct light for

illuminating the target.

7. A light shaping optical element array as claimed in claim 1 wherein the optical
elements in the optical element array are adapted to shape and direct light for targeting

the target.
8. A light shaping optical element array as claimed in claim 1 wherein the optical

elements in the optical element array are adapted to shape and direct light for

illuminating and targeting the target.

-12-
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K A light shaping optical element array as claimed in claim 2 comprising an

objective lens assembly having a predetermined fixed focus mounted on the panel.
10. A light shaping optical element array as claimed in claim 2 wherein the
variety of predetermined reader applications include an ultra high definition reader, a

high definition reader, a standard reader and an ultra long range reader.

11.  Inanimage reader having a housing enclosing an image sensor, an adjustable
objective lens assembly for focusing an image of a target on the image sensor and a
light source for illuminating and/or targeting the target, and a variety of light shaping
optical element arrays each comprising optical elements mounted on a panel adapted
to be fixed to the housing, a method of assembling the image reader for a specific
image reading application comprising thé steps of: |

a. selecting a light shaping optical element array from the variety of

optical element arrays for the specific application,; -

b. adjusting the objective lens assembly for optimum focal length for the

specific application; and

c. fixing the light shaping optical element array panel to the image reader

housing.

12. A method as claimed in claim 11 wherein the light shaping optical element

array panel is releasably fixed to the image reader housing.

13. A method as claimed in claim 11 wherein the variety of optical element arrays
include arrays that meet the requirements of an ultra high definition reader, a high

definition reader, a standard reader and an ultra long range reader.

14.  Akit for an imaging system comprising:
- an image reader mounted in a housing; and
- one or more light shaping optical element array panels, each adapted to

be releasably attached to the image reader housing. -

-13 -
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1

15.  Akitas claimed in claim 14 wherein the light shaping optical element array

panels are constructed to shape and direct light onto the target.

16.  Akitas claimed in claim 14 wherein the light shaping optical element array

panels are constructed to shape and direct light to illuminate the target.

17.  Akit as claimed in claim 14 wherein the light shaping optical element array-

panels are constructed to shape and direct light to target the target.

18.  Akit as claimed in claim 15 wherein the light shaping optical element array

panels include an array that meets the requirements of an ultra high definition reader.

19.  Akitas claimed in claim 15 wherein the light shaping optical element array

panels include an array that meets the requirements of a high definition reader.

20.  Alatas claimed in claim 15 wherein the light shaping optical element array

panels include an array that meets the requirements of a standard reader.

21.  Akitas claimed in claim 15 wherein the light shaping optical element array

panels include an array that meets the requirements of an ultra long range reader.

22.  Akitas claimed in claim 14 wherein the image reader comprises an image

sensor, an objective lens assembly, and a targeting and/or illumination light source.

23, Akitas claimed in claim 14 wherein the panels include an objective lens

assembly having a fixed focus.

24. | An image reader housing comprising:
- an aperture to accommodate a barrel of an objective lens assembly;
- a collet connector surrounding the aperture for releasable coupling with
an optical element array;
wherein the optical element array has fingers for cooperating with the

collet connector in a releasable manner.

.25.  An optical element array panel comprising:

-14 -
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- an optical element array for shaping and directing illumination and

targeting sources; and

- objective lens assembly for focﬁsing light at a predetermined focal
length;

- wherein the optical element array and the objective lens assembly are

assembled on the panel as an integral unit.

-15-
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