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Description

Background

[0001] The field of this disclosure relates generally to
systems and methods for data reading and/or image cap-
ture, and more particularly, to systems incorporating a
configuration with improved capability for reading optical
codes on a top surface or upwardly-angled surfaces of
an item.
[0002] Data reading devices are used to read optical
codes, acquire data, and capture a variety of images.
Optical codes typically comprise a pattern of dark ele-
ments and light spaces. There are various types of optical
codes, including one-dimensional codes, such as a Uni-
versal Product Code ("UPC") and EAN/JAN codes, and
stacked and two-dimensional codes, such as PDF417
and Maxicode codes.
[0003] Data reading devices are well known for reading
UPC and other types of optical codes on packages, par-
ticularly in retail stores. One common data reader in such
systems is an imaging reader that employs an imaging
device or sensor array, such as a CCD (charge coupled
device) or CMOS (complementary metal oxide semicon-
ductor) device. Imaging readers can be configured to
read both 1-D and 2-D optical codes, as well as other
types of optical codes or symbols and images of other
items. Though some imaging readers are capable of us-
ing ambient light illumination, an imaging reader typically
utilizes a light source to illuminate the item being read to
provide the required signal response in the imaging de-
vice. An imager-based reader utilizes a camera or imager
to generate electronic image data. The image data, typ-
ically in digital form, is then processed to find and decode
the optical code.
[0004] Many high performance optical code reading
devices require large and vertically tall housing structures
to allow for effective reading of the top surfaces of passing
items. Although recent developments of more compact
imaging-based readers has allowed for some size reduc-
tion of these typically large housing structures, such read-
ing devices still rely on enclosures extending above the
horizontal scanning surface to provide adequate cover-
age for optical codes on the top surfaces of items.
[0005] From the German patent application DE 10 210
000 185 A1 a data reading system according to the pre-
characterizing part of claim 1 and a method of reading
an optical code on an item according to the pre-charac-
terizing part of claim 16 are known. DE 10 210 000 185
A1 further teaches rotating one of the scanning modules
out of the way to allow access to an item when a barcode
reading of a bar code provided on that item failed. The
removed item may then be held against another scanning
module for reading the bar code.
[0006] The present inventors have, determined that it
would be desirable to provide a scanner or reading sys-
tem that provides an improved reading angle for captur-
ing optical codes on a top surface of a passing item and

in addition provide a field of view that may be used by a
customer.
[0007] In conjunction with the features in the pre-char-
acterizing parts of claims 1 and 16, this and other objects
are achieved by the features in the characterizing parts
of claims 1 and 16. Advantageous further embodiments
are claimed in the dependent claims 2 - 15 and 17 and 18.

Brief Description of the Drawings

[0008] Understanding that drawings depict only certain
preferred embodiments and are not therefore to be con-
sidered to be limiting in nature, the preferred embodi-
ments will be described and explained with additional
specificity and detail through the use of the accompany-
ing drawings.

Fig. 1 is a perspective view of a data reader illustrat-
ing an exemplary six-sided box-shaped object that
may be passed through a view volume of the data
reader, according to a first embodiment.
Fig. 2 is an isometric view of the data reader of Fig.
1 illustrating an example field of view of a top down
reader (TDR).
Fig. 3 is a schematic of scan regions and imaging
components for the data reader of Figs. 1-2.
Fig. 4 is an elevated side view of the data reader
illustrating an adjustable post with telescoping pole
and a locking mechanism.
Fig. 5 is a perspective view of a data reader illustrat-
ing an example field of view of a top down reader
according to a third embodiment.
Fig. 6 is a side view of the data reader of Fig. 5.
Fig. 7 is a front isometric view of a data reader ac-
cording to another embodiment and further illustrat-
ing an exemplary six-sided box-shaped object that
may be passed through a view volume of the data
reader.
Fig. 8 is a rear isometric view of the data reader of
Fig. 7.
Fig. 9 is a front isometric, partially exploded view of
the data reader of Figs. 7-8.
Fig. 10 is a rear top exploded isometric view of a
post-mounted top down reader section of the data
reader of Figs. 7-8.
Fig. 11 is a front bottom exploded isometric view of
the top down reader of Fig. 10.
Fig. 12 is a top side exploded isometric view of the
imaging optics and electronics component of the top
down reader section of Figs. 10-11.
Fig. 13 is a bottom side exploded isometric view of
the imaging optics and electronics component of Fig.
12.
Fig. 14 is a top side isometric view of the upper mirror
mount and lens assembly frame element of Figs.
12-13 on an enlarged scale.
Fig. 15 is a rear side isometric view of the upper
mirror mount and lens assembly frame element of
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Fig. 14.
Fig. 16 is a rear left isometric view of the back en-
closure of the top down reader from Fig. 10 on an
enlarged scale.
Fig. 17 is a bottom front side isometric view of the
back enclosure of the top down reader of Fig. 11 on
an enlarged scale.
Fig. 18 is a top left front isometric view of the back
enclosure of Figs. 16-17.
Fig. 19 is a partial cross-sectional view of the back
enclosure of Figs. 16-18.
Fig. 20 is a top rear isometric view of the back en-
closure of Figs. 16-19 with the frame removed show-
ing the window and light pipe portions.
Fig. 21 is a top rear isometric view of the back en-
closure of Fig. 20 with the frame and window re-
moved showing the light pipe portion.
Fig. 22 is a top front isometric view of the back en-
closure of Figs. 16-19 with the frame and window
removed showing the light pipe portion.
Fig. 23 is a front isometric view of the data reader of
Fig. 7, illustrating example fields of view.
Fig. 24 is a side elevation view of the data reader of
Fig. 23 showing height dimensioning.
Fig. 25 is a top isometric view of an alternative data
reader to the top down reader of Figs. 23-24.
Fig. 26 is a side elevation view of the data reader of
Fig. 25 showing height dimensioning.
Fig. 27 is a top plan view of the data reader of Figs.
25-26.
Fig. 28 is an isometric view of a data reader and an
alternate top down reader, with the data reader in-
stalled in a checkout counter or checkout stand, the
counter including a check-writing shelf.
Fig. 29 is a side elevation view of the data reader
and checkout counter of Fig. 28.
Fig. 30 is an isometric view of the housing for the top
down reader of Figs. 28-29.
Fig. 31 is a left side elevation view of the top down
reader of Fig. 30.

Detailed Description of Embodiments

[0009] With reference to the drawings, this section de-
scribes particular embodiments and their detailed con-
struction and operation. The embodiments described
herein are set forth by way of illustration only and not
limitation. The described features, structures, character-
istics, and methods of operation may be combined in any
suitable manner in one or more embodiments. In view of
the disclosure herein, those skilled in the art will recog-
nize that the various embodiments can be practiced with-
out one or more of the specific details or with other meth-
ods, components, materials, or the like. In other instanc-
es, well-known structures, materials, or methods of op-
eration are not shown or not described in detail to avoid
obscuring more pertinent aspects of the embodiments.
[0010] Various imager-based data readers and asso-

ciated methods are described herein. Some embodi-
ments of these data readers and systems may provide
for improved/enhanced reading performance by provid-
ing multiple image fields to capture multiple views. In the
following description of the figures and any example em-
bodiments, it should be understood that any image fields
or fields of view related to any imager may be partitioned
into two or more regions, each of which may be used to
capture a separate view/perspective of the view volume.
In addition to providing more views than imagers, such
embodiments may enhance the effective view volume
beyond the view volume available to a single imager hav-
ing a single field of view.
[0011] In the following description of the figures and
any example embodiments, it should be understood that
use of the data reader having the described features in
a retail establishment is merely one use for such a system
and should not be considered as limiting. Other uses for
data readers with the characteristics and features de-
scribed herein may be possible, for example, in an in-
dustrial location such as a parcel distribution (e.g., postal)
station.
[0012] Fig. 1 illustrates a data reader 100 and an ex-
emplary item/object 20 that may be passed through a
view volume of the data reader 100. The view volume
may be a function of the enclosure and style of the data
reader 100 and the perspectives of the views in which
images of the object 20 are captured. A perspective may
encompass a location, direction, angle, or any combina-
tion of the foregoing, or the like, that characterizes a van-
tage or point of view for seeing, imaging, visualizing via
machine vision, or illuminating a part or whole of the ob-
ject 20.
[0013] For general purposes of description, the object
20 is represented as a rectangular six-sided polyhedron,
such as a cereal box (hereinafter referred to as a box-
shaped item, package or object) having a top side 26, a
bottom side 28, a leading side 30, a trailing side 32, a
checker side 34, and a customer side 36. In some in-
stances, the object 20 may be described with respect to
its direction of motion 22 across a generally horizontal
surface 132 of a cover or platter 130, thus the following
descriptions regarding the position of the checker 38 and
the customer 40 are provided to facilitate description and
establish a frame of reference related to typical/example
positions of the customer 40 and an operator (e.g., a
checkout clerk 38), as illustrated in Fig. 1, and are not
intended to be limiting. The box-shaped item is illustrated
as being passed through a read region across the surface
of the platter 130 and above the window 135 and to the
sides of windows 115a, 115b. The illustrated example
shows the direction of motion 22 of the object 20 being
in a right-to-left scheme (from the vantage of the checker
38), but other directions such as left-to-right are applica-
ble. It should be understood that the data reader 100 may
be used without a checkout clerk 38, and/or the customer
40 (or clerk 38) may be positioned at any side of the data
reader 100. In addition, the object 20 is described as a
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box-shaped package for convenience, but it should be
understood that the object 20 may encompass other
shapes, including, for example, round cans or irregularly
shaped packages, such as a bag of oranges, potato
chips, or the like.
[0014] Figs. 1-4 illustrate the data reader 100 accord-
ing to a first embodiment having a frame, which may in-
clude a lower housing section 105 and an upper cover
or platter section 130. In some embodiments, a portion
or all of the cover or platter section 130 may be a weigh
platter operable for weighing the object 20. The data
reader 100 is typically installed into a countertop or work
surface of the checkout stand 24 up to the level of the
horizontal surface 132 of the platter 130 indicated by
dashed line 170. The checkout clerk 38 typically stands
or sits adjacent to a checker end 124, and away from
opposing customer end 122, and moves objects 20
across the horizontal surface 132 in the direction of mo-
tion 22. Read modules or imagers view objects 20 being
moved past the view volumes of the scan windows 115,
135, 160, and 180. Because the end 122 of the data
reader 100 is on the side away from the checkout clerk
38, it is possible to provide a small, vertically-protruding
section 110, which may house or contain a read module
or imager with a view (or multiple views) through window
115. Additional imagers may be provided at different po-
sitions along the vertical section 110. In other embodi-
ments, the imagers may not be housed within the verti-
cally-protruding section 110, but instead housed within
the lower housing section 105 and operable to read
through the window 115 by using one or more mirrors to
direct a field of view through the window 115.
[0015] The read module with a view (or multiple views)
through window 115 is operative for viewing codes on
item surfaces facing away from the checkout clerk 38
(such as customer side 36), without interfering with the
checkout clerk’s 38 limbs while the object 20 is moved
through the read volumes. For viewing codes on the
checker side 34, the top surface 165 of the end section
124 may be at the same level 170 as the horizontal sur-
face 132 of the platter 130. To adequately read codes on
the checker side 34 of the object 20, a gentle depression
140 is disposed in the otherwise horizontal surface 132
of the platter 130, extending from a position proximate
the window 135 along a downward slope toward the
checker end 124. The depression 140 allows the reading
module(s) with view(s) through window 160 to view down
to very near the bottom of the object 20 being scanned.
A drain channel 145 and/or drain hole(s) 150 may be
provided to divert spills and debris from accumulating in
the channel 145 near the scan window 160. In some em-
bodiments, the depression 140 feature may be omitted,
with reading of the checker side 34 of the object 20 ac-
complished via reading through the window 135.
[0016] The data reader 100 may further include a cen-
tral indentation 112 formed on the vertical section 110.
The indentation 112 may serve to center or stabilize the
object 20 being read or weighed that extend over and

onto the top surface of the vertical section 110. The in-
dention 112 combines with the arcuate shape of the ver-
tical section 110, as well as with the depression 140, to
stabilize the object 20 placed on the weigh platter section
130. Further details and advantages of such a data read-
er including a depression and a drain channel are dis-
closed in U.S. Application No. 12/985,271 filed January
5, 2011, the disclosure of which is herein incorporated
by reference.
[0017] The data reader 100 further includes an upper
reader module, in this embodiment configured as a top
down reader (TDR) 175 comprising an upwardly extend-
ing post body or section 176 extending along a vertical
axis that may be generally perpendicular in relation to
the horizontal surface 132 of the platter 130. The TDR
175 includes a vertically elongated post section 176 hav-
ing a first mounting end 177 and an opposing second
end 178. The post section 176 may be mounted or oth-
erwise secured to the platter 130 or to the lower housing
section 105 adjacent the first end 177 and includes a
housing structure 179 supported adjacent the second
end 178. The housing structure 179 is sized and dimen-
sioned to house the imager(s) or read module 181 oper-
able for capturing a top down view of the object 20 as
well as potentially providing (from its orientation as shown
in Fig. 1) some additional reading capability of the leading
side 30 and/or the customer side 36. Additional details
of the imager 181 and its components are discussed be-
low with reference to Figs. 2 and 3.
[0018] The TDR 175 extends to a height position at
least equal to or above the vertically-protruding section
110 to effectively capture a top down view of the top sur-
face 26 of the object 20. Generally speaking, the TDR
175 may be positioned at a height approximately two to
three times higher than the height of the vertically-pro-
truding section 110. For instance, in one configuration,
the vertically-protruding section 110 may have a height
ranging from between 2 and 5 inches (5 cm and 12.7
cm), and the TDR 175 may have a height of at least 10
inches (25 cm). Alternately, the vertical section 110 may
have a height ranging from 0.5 inches to 5 inches (1.25
cm to 12.7 cm). In such a configuration, the imager 181
on the post 176 may capture an image of the top surface
26 of the object 20 when the object 20 has a height di-
mension substantially equal to or larger than the vertical-
ly-protruding section 110. In some instances, such as for
smaller objects 20, the imaging system in the vertically-
protruding section 110 may be capable of capturing the
optical code even when present on the top side 26 of the
object 20. But for larger objects 20 having a height ap-
proximately equal to or larger than the vertically-protrud-
ing section 110, the imager 181 positioned in the post
175 may have an adequate view angle of the top side 26
to capture the optical code thereon. Further embodi-
ments and description of relative heights and configura-
tions for a TDR are set forth below.
[0019] In one embodiment, the post 176 is positioned
adjacent the customer end 122 in a corner structure 123
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behind the vertically-protruding section 110 of the data
reader 100. In other embodiments, the post 176 may be
positioned at any other desired location on the platter
130. For instance, the post 176 may instead be on an
opposite corner of the data reader 100, such as behind
window 115b (for optimizing left to right object sweep
performance), behind window 115 (for symmetric sweep
performance), or arranged at any position behind the ver-
tically-protruding section 110. In some embodiments, the
post 176 may be supported on and extend from the ver-
tically-protruding section 110 instead of extending from
the horizontal surface 132 of the platter 130. In other
embodiments, the post 176 may be mounted to the lower
housing section 105 through a hole or cutout in the platter.
Although the TDR 175 is illustrated as being adjacent the
customer 40, in another arrangement, the TDR 175 may
instead be positioned near the check-out clerk 38. In such
embodiments, it may be advantageous to position the
TDR 175 so as to avoid interfering with the range of mo-
tion or visibility of the checkout clerk 38, thus the TDR
175 is illustrated as being outside the typical item path
across the platter 132.
[0020] In yet other embodiments, the imager 181 may
be mounted remotely, such as to a check-writing platform
or electronic card reading device located proximate the
data reader 100. In such embodiments, the post 176 may
be omitted. It should be understood that the described
arrangements are meant only to illustrate example em-
bodiments and other arrangements for the TDR 175 and
post 176 not specifically described herein may be possi-
ble without departing from the principles of the disclosure.
[0021] The post 176 may be fabricated as a single uni-
tary part of the data reader 100 and/or may be rigidly
attached or screwed into an internal structure of the plat-
ter 130. In some embodiments, the post 176 may be man-
ufactured as a separate, standalone component config-
ured to be releasably coupled to the platter 130 to max-
imize versatility of the data reader 100. For instance, the
first mounting end 177 of the post 176 may be threaded
or have a mounting surface and the platter 130 may in-
clude a corresponding opening or bore with matching
threads sized to receive and engage the threaded first
end 177 so that the post 176 can be threaded and secured
into the platter section 130. The platter section 130 may
include a number of such threaded bores positioned at
various points, such as, for example, one or more open-
ings along the end 122 and on the vertically-protruding
section 110 as previously described. When the TDR 175
is connected/assembled with the lower reader structure,
the combination forms an integrated scanner comprising
the base data reader 100 and TDR 175.
[0022] This flexibility not only provides additional ver-
satility to the overall data reader 100, but may also pro-
vide easy access to replace or upgrade the post 176 (e.g.,
provide a different post height), repair a malfunctioning
TDR 175, or repair/upgrade components of the imager
181, without having to replace the entire data reader 100.
In other embodiments, other suitable mating mecha-

nisms or keyed features may be used to releasably attach
the post 176, such as, protruding tabs and matching
grooves, pins and slots, magnets, snap-fitting features,
and other suitable connection/attachment mechanisms.
[0023] In some embodiments, such as where the plat-
ter 130 is a weigh platter, that is, where the platter 130
is configured for measuring the weight of an object 20,
the structure 123 may be separate from the weigh platter
130 so as to have no effect on the weight of objects 20.
For instance, the weigh platter 130, including the verti-
cally-protruding section 110, may form one unitary struc-
ture sitting on a load cell for weighing the object 20, and
the structure 123 (or the entire region extending behind
the vertically-protruding section 110, that is, the section
adjacent the customer 40 in Fig. 1) may form a separate
structure unconnected to the weigh platter 130 and the
load cell. In such a configuration, as long as the object
20 contacts the weigh platter 130 and/or the vertically-
protruding section 110, the object 20 will be properly
weighed. The weight of the TDR 175, however, will not
be sensed by the weigh platter 130. In such a configura-
tion, though, care should be taken to avoid resting or
leaning objects against the post 176 because if an object
20 leans against the post 176, the weigh platter 130 may
read a lower weight for the object 20 since the post 176
will bear a portion of the weight.
[0024] In other embodiments, the added weight of the
TDR 175 (regardless of its position) may be accounted
for by zeroing the weight of the data reader 100 when no
object 20 is present. In such embodiments, the data read-
er 100 and the TDR 175 may include wireless power and
communication means so as to avoid any cabling from
interfering with the weight measurement. After the data
reader 100 has been zeroed, any reading by the platter
130 would be attributable to the object 20 and not to any
features of the data reader 100. Such a configuration
may be advantageous to provide accurate weighing of
objects 20 regardless of whether the object 20 is leaning
against the vertically-protruding section 110, or the post
176, or both. Such a configuration would work well for
data readers 100 with multiple attachment points for the
post 176 (or for varying weights of the different TDRs 175
or posts 176) because the weight of the TDR 175 will not
be part of the weight of the object 20 as long as the weigh
platter 130 is properly zeroed out prior to weighing the
object 20.
[0025] The housing structure 179 is positioned on the
post 176 and includes a scan window 180 generally fac-
ing toward the platter 130. The housing structure 179 is
preferably sized and dimensioned to house the imager
181, which is operative for viewing optical codes on at
least a top surface 26 of the object 20 through the scan
window 180. Fig. 2 illustrates an example field of view or
perspective 185 of the read module or imager 181 from
the customer’s side 40. The field of view 185 of the imager
181 exits the housing 179 through the scan window 180
and preferably covers substantially a majority of the hor-
izontal surface 132 of the platter 130 so as to minimize
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the possibility of missing optical codes on objects 20.
Preferably, the field of view 185 spans at least across
the area of the scan window 135 to ensure that optical
codes on objects 20 passing through that region are also
being read by the imager 181. It should be understood
that the field of view 185 designated in the figures is for
illustration purposes only and not meant as limiting. The
field of view 185 may be designed/selected depending
on a number of factors, such as position of the post 176,
depth of field/focus of the lens system(s), other charac-
teristics of the imager 181, or the design of the checkout
counter.
[0026] Fig. 3 illustrates an example embodiment for
imaging system components of the data reader 100 that
may be operative for reading optical codes on an object
20. Most of the enclosure components have been re-
moved to reveal the interior optical arrangement of the
imaging systems. For reference, the upper horizontal
window 135 disposed in the platter 130 from Fig. 1 is
included in Fig. 3, with a lower horizontal window 137,
not shown in previous figures, disposed below the upper
horizontal window 135. Typically, in some embodiments
where the data reader 100 includes a scale (and thus the
data reader is a scanner-scale system), the entire hori-
zontal housing portion 130 comprises a weigh platter
supported on a load cell in accordance with a suitable
construction. The lower horizontal window 137 serves to
seal off the internal components within the lower housing
section 105. The internal/lower window 137 may also per-
mit the platter 130 to be removable without exposing in-
ternal components.
[0027] Components of the imaging systems will be de-
scribed with reference to imager 181. It should be under-
stood that the other two imaging systems 210 and 215
may have substantially similar features and characteris-
tics as those described with respect to imager 181. Ac-
cordingly, individual features of imaging systems 210 and
215 may be generally described herein. In addition, de-
tails for imaging systems configured for capturing the bot-
tom side 28, the leading side 30, and the trailing side 32
may also be generally described herein without much
detail. Additional details relating to aspects of such im-
aging systems may be found in the above-referenced
U.S. Patent Application No. 12/985,271, the disclosure
of which has been previously incorporated herein by ref-
erence, but other suitable bottom and side reading con-
figurations may be employed with top down reader and
post systems described herein.
[0028] With reference to Fig. 3, the top side 26 of the
object 20 is primarily viewed by the imager 181 compris-
ing an image sensor or sensor array 195, primary fold
mirror 200, lens system 205, and a window 180. The field
of view 185 of the imager 181 in the plane of the figure
is represented by the regions 185 and 185a. View seg-
ment 185a is the field of view of the imager 181 formed
by image sensor 195 and lens system 205 before reflec-
tion from primary fold mirror 200. The field of view 185
is the same field of view of the imager 181 (image sensor

195 and lens system 205) after being redirected or folded
by primary fold mirror 200. As previously described, the
field of view 185 is broad enough to overlap at least the
surface area of the upper horizontal window 135, but pref-
erably is much larger to cover a substantial portion of the
platter 130. In an alternative arrangement, the imager
181 may view the top side 26 of the item 20 directly,
without using a fold mirror 200, or may alternately be
provided with multiple fold mirrors.
[0029] As mentioned previously, the described com-
ponents of the imager 181 are housed within the housing
structure 179 on the end 178 of the post 176. In some
embodiments, cabling (such as for communication or
power) for the components of imager 181 may be housed
within the housing structure 179, or alternatively, may be
routed inside the post 176 and directed toward the inter-
nal area of the lower housing section 105 of the data
reader 100.
[0030] Fig. 4 illustrates a data reader 100 with a post
176 which may be optionally adjustable to account for a
variety of different shapes and sizes of the object 20. For
instance, in one embodiment, the post 176 may include
two or more telescopic pole sections 176a, 176b config-
ured for extending the post 176 vertically to a desired
height. The post 176 may be extended upwardly to ac-
commodate one or more larger sized objects 20. Once
those large objects 20 have been scanned, the post 176
can thereafter be retracted downwardly to a desired nor-
mal operating position. The post 176 may also include a
locking feature to lock the post 176 at the desired height
and prevent the post body 176 from inadvertently col-
lapsing or retracting. For example, the post 176 may in-
clude a depressible push button 182 and a number of
apertures 183 sized to receive the push button 182 for
releasably locking the post 176 at a desired height. In an
example operation, the push button 182 initially engages
one of the apertures 183 to lock the post 176 in the base-
line position. To extend the post body 176 to a new height,
the push button 182 is depressed and the post 176 is
extended to the new height, where the push button 182
engages a different one of the apertures 183 to lock the
post 176 at the new height. To retract the post 176, the
push button 182 may be depressed and the post 176
retracted until the push button 182 reengages the aper-
ture 183 for the baseline (or any other) position. In one
construction, the height adjustment may be user-adjust-
able, or alternately, may be adjustable only by the check-
out clerk 40 or by other service personnel. Alternately,
the post 176 may be a factory-set feature enabling de-
signs of different heights to be constructed from common
parts. The adjustable pole height may be actuated via a
motor, providing for automatic and/or remote-controlled
height adjustment.
[0031] In another embodiment, the post body 176 may
be constructed of a flexible metal or other material and
configured to allow for bending and snaking of the post
body 176 to move the imager 181 to various positions,
as desired. In another configuration, the post 176 may
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have an articulated design with a number of individually
articulating members. For instance, the post body 176
may comprise a plurality of individual leg segments or
joints that are each capable of rotating or translating with
respect to one another so that the TDR 175 can be ar-
ranged in a desired position. In one embodiment, the
TDR 175 may be rotated toward the customer 38 so that
the imager 181 faces the customer 38. In such configu-
rations, the imager 181 may be configured for reading
items presented by the customer 38, such as coupons,
discount codes, or other items. Further details and ad-
vantages of such embodiments are discussed below with
reference to Figs. 16-23.
[0032] In still other embodiments, the post body 176
may simply be rigid and set at a fixed, unmovable posi-
tion. In yet other embodiments, the data reader 100 may
be compatible with and capable of receiving a number
of different kinds of TDRs 175, such as the previously
described rigid post construction, the telescoping post
for adjusting height, or the articulating post for adjusting
the imager 181 position, or any combination of the these.
For instance, each of these different posts may have a
substantially identical mounting end 177 to provide inter-
changeability of the various post types, as desired.
[0033] In some embodiments, the housing structure
179 and the post 176 may be fabricated as a single unitary
part or may be formed from two or more separate com-
ponents that can be coupled or assembled together, such
as via mating threads or use of snap-fitting features. In
certain embodiments, it may be advantageous for the
housing structure 179 and the post 176 to be separate,
releasable components so as to provide easy access to
the internal components of the imager 181 for repairs
and/or maintenance. For instance, if the imager 181 mal-
functions, the housing structure 179 may simply be dis-
engaged from the body of the post 176 to allow access
for repair/replacement of the internal components of the
imager 181. Such a configuration would provide easy
access to repair/replace specific components without
needing to replace the entire TDR 175. In other embod-
iments, the housing structure 179 may have removable
covers or windows that allow for access to the internal
components.
[0034] In other embodiments, the housing structure
179 and the post 176 may be coupled in a pivoting rela-
tionship, such as by using a ball-and-socket joint or other
similar mechanism, to provide a pivotable housing struc-
ture 179 for adjusting the field of view 185 of the imager
181 as desired. In some embodiments, the pivotable
housing structure 179 may be used in combination with
the vertically extendable post 176 to provide for manual
adjustment and repositioning of the imager 181 for prop-
erly positioning the field of view 185 to capture a desired
read region after the height of the imager 181 has been
adjusted. In certain embodiments, such as those includ-
ing an adjustable post or providing adjustment of the top
imager, the data reader may employ suitable calibration
techniques to ensure the top imager has a proper the

field of view.
[0035] Figs. 5-6 illustrates an alternate data reader 300
similar to the previous embodiment of the data reader
100 of Figs. 1-4. It should be understood that many of
the same or similar features described with respect to
the embodiment in Figs. 1-4 are applicable to the em-
bodiment illustrated in Figs. 5-6. To avoid obscuring more
pertinent aspects of this embodiment, descriptions of
those features are not repeated.
[0036] The reader 300 includes a lower housing sec-
tion 305 and an upper section 320. As in the previous
embodiment, the upper section 320 may comprise a
housing section, a cover or platter section, such as a
weigh platter. Unlike the previous embodiment, however,
the reader 300 includes an elongated horizontal window
325 disposed in the horizontal platter 322, the window
325 extending to a position near lateral edge of the end
section 324. Additional features and advantages of the
data reader 300 having an elongated horizontal window
325 are described in detail in the above-referenced U.S.
Application No. 12/985,271, the disclosure of which has
been previously incorporated herein by reference.
[0037] Also unlike the previous embodiment, the TDR
375 may comprise an arcuate body 376 mounted to the
upper section 320 adjacent the vertical section 310. Sim-
ilar to the first embodiment, the TDR 375 may be posi-
tioned at any desired position on the data reader 300
and/or may be releasably coupled to the data reader 300
in a similar fashion as described with respect to the em-
bodiment in Figs. 1-4. The TDR 375 includes an imager
(details of one example will be described below with re-
spect to Figs. 10-13) housed within an upper section 378
of the post 376 and operative for reading optical codes
on an object 20 through the window 377 along the field
of view 380. The imager may have similar components
and functionality as the imager 181 described previously
and illustrated in Fig. 3.
[0038] Both the first embodiment of data reader 100
and the second embodiment of data reader 300 are con-
figured with a low-profile vertical section 110 or 310, re-
spectively. Other configurations, including configurations
with higher profiles, for these vertical sections may be
employed, such as those vertical section configurations
disclosed in U.S. Pat. Pub. Nos. 2010/0163626 and
2010/0163628, the disclosures of which are hereby in-
corporated by reference. Further, for a scanner-scale ap-
plication, the weigh platter may be configured in a dual
plane configuration such as the All-Weighs® platter avail-
able from Datalogic ADC, Inc. of Eugene, Oregon or as
described in U.S. Pat. No. RE 40,071, the disclosure of
which is hereby incorporated by reference.
[0039] Depending on the layout of the data readers
100, 300 and/or the checkstand arrangement, ambient
lighting for the imager 181 may be sufficient to provide
adequate illumination for capturing the optical codes from
the object 20. In some embodiments, additional light
sources may be added. For example, in the data reader
100 of Figs. 1-4, light sources may comprise any suitable
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light source such as a row or array of one or more LEDs
(Light Emitting Diodes) mounted in or on an exterior por-
tion of the housing structure 179 and pointed into the
view volume and positioned to illuminate an object 20
with respect to one or more perspectives. The LEDs may
be disposed on the housing structure 179 or may be
mounted internally behind the scan window 180 or behind
a separate window. Any suitable number of LED arrays
may be employed. In some embodiments, different wave-
lengths of light are directed to illuminate different regions
of an object from different perspectives. A mix of wave-
lengths may maintain good performance with a variety
of labels while reducing the perceived brightness to the
human eye. It is further noted that the higher wavelengths
may provide for better ergonomics (i.e., look dimmer to
the eye), but the trade-off may be that some labels be-
come more difficult to read. In some embodiments, the
one or more of the light sources may be operated in a
pulsed mode, the pulsing synchronized with the imager
frame rate or a multiple thereof. In one example, the im-
agers may be selected with a frame rate of 30 Hz and
one or more of the light sources used to illuminate the
read region are pulsed at 60 Hz. Additional examples of
light source pulsing is described in U.S. Patent No.
7,234,641 the disclosure of which is hereby incorporated
by reference.
[0040] The internal optics and other details related to
various structures of the data readers 100, 300 have not
been described herein in great detail, but detailed as-
pects are described in the above-referenced U.S. Patent
Application No. 12/985,271, the disclosure of which has
been previously incorporated herein by reference. The
internal optics and structures of the data readers 100,
300 may be substantially the same as or identical to the
embodiments described therein.
[0041] Figs. 7-9 illustrate details for a data reader 400
according to another embodiment. The data reader 400
includes a multiple window reader having a lower section
410 and an upper section 415 arranged generally orthog-
onally to one another. The lower section 410 includes a
horizontal window 414. The vertical section 415 in this
embodiment includes a split window 417 with a first win-
dow section 416 and a second window section 418, the
window sections 416, 418 divided by the grille 419 dis-
posed therebetween. The components of the data reader
are mounted (directly or indirectly) to a common base or
chassis 411. The chassis 411 is preferable made of a
conductive material, such as metal, providing a ground-
ing path for the device electronics.
[0042] The reader 400 is provided with a cover/platter,
which is preferably removable, and which (in the scale
version) may comprise a weigh platter 412. Preferably
the cover/weigh platter 412 includes both horizontal 412a
and vertical 412b sections in a dual plane configuration
(as well shown in the partially exploded view of Fig. 9)
such as the All-Weighs® platter available from Datalogic
ADC, Inc. of Eugene, Oregon or as described in U.S.
Patent No. RE 40,071, the disclosure of which is hereby

incorporated by reference. The platter upper section
412b includes a split window 417a with a first window
section 416a and a second window section 418a, the
window sections 416a, 418a divided by the grille 419a
disposed therebetween. The platter lower section 412a
includes a horizontal window 414a disposed in a re-
cessed area and preferably mounted flush with the sur-
face of the platter section 412a. The horizontal portion
412a of the weigh platter 412 may include a bump or
raised section 413 which also may be referred to as a
rail for inhibiting items such as spherical fruit from rolling
off the edge of the platter section 412a during weighing
operation.
[0043] The data reader 400 may be configured in dif-
ferent lengths to accommodate different checkstand siz-
es or configurations, or different configurations at the
POS (point of sale). For example, it is noted that the ex-
ploded view of the reader 400 in Fig. 9 is illustrated as a
slightly shorter version than the data reader 400 of Fig.
7-8 and the platter 412 in Fig. 9 is illustrated without the
optional fruit rail 413 shown in Figs. 7-8.
[0044] As previously described, for similar purposes of
discussion, as shown in Fig. 7, the data reader 400 may
be described with reference to an object 20 represented
as a six sided, box shaped package being passed
through a read region above the window 414a and to the
sides of windows 416a, 418a. Depending upon the size
of the object 20 being passed through the read region,
the object 20 typically being dragged across the surface
of the platter 412a, it may be unlikely/difficult or even
impossible for views out of the windows 416a, 418a to
have a view of the top side 26 of the object 20 in order
to read an optical code on that top side. In order to im-
prove such top side reading, the optional post-mounted
top down reader (TDR) 500 is provided. The TDR 500
may also provide, from its orientation as shown in Fig. 7,
some additional reading capability of the trailing side 32
and/or the customer side 36. The details of the TDR 500
are now described with reference to Figs. 10-22.
[0045] In this embodiment, as in the prior embodi-
ments, the data reader 400 is configured as a two plane
data reader 410/415 with horizontal window 414 and ver-
tical window 416/418. The TDR 500 may be implemented
with other base data reader configurations such as a
reader with only horizontal window(s) or a reader with
only vertical window(s). The base data reader may in-
clude other reading apertures such as the checker side
window disclosed in U.S. 2011/0168780 hereby incorpo-
rated by reference.
[0046] The TDR 500 includes a main body frame sec-
tion or post 510 which may be constructed of aluminum
or some other metal, plastic, or other suitable material.
The main post/housing section 510 (which also may be
described as a frame section) is shown in a one-piece
aluminum metal construction. The housing section 510
includes a lower section 520, a central section 522, and
an upper section 524, the section 524 being disposed at
an inner angle θ (see Fig. 10) of about 135 degrees to
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the vertical sections 522, 520, such that the center of the
field of view aligns with the center of the horizontal win-
dow 414a. The upper section 524 includes a central cav-
ity and opening 526, forming an upper open basket or
ringshaped section into which the top down reader mod-
ule components are installed. The lower section at the
bottom end is directly connected to the chassis 411 of
the base scanner, such as via a screws, bolts or other
suitable mounting method, and thus when connected/as-
sembled forms an integrated scanner comprising the
base data reader 400 and TDR 500.
[0047] The primary components of the TDR 500 in-
clude: (a) the top down reader (TDR) module (comprising
internal optics and electronics 550, 620), (b) the main
pole/post housing frame or frame section 510, (c) a front
enclosure 600, and (d) a back enclosure 530. Each of
these components will be described in further detail in
the following. The one-piece metal construction for the
post/housing or frame section 510 may provide various
advantages/attributes which may include: minimize tol-
erance stack up for locations of TDR components (the
components all being mounted to a common housing
structure), ease of assembly due to fewer parts, structural
integrity/stiffness and impact tolerance/strength due to
the metal and lack of assembly joints, and electrostatic
discharge (ESD) protection. In one construction, all the
plastic-to-plastic part seams are molded-in, so there are
no air gaps therebetween. Thus, the only point of ESD
ingression available is the seam between the metal pole
and the plastic enclosure parts. Since the electrically con-
ductive pole is directly tied to the base scanner housing
which is tied to earth ground, the electrostatic discharge
has a path to earth ground without entering the circuit.
[0048] The front enclosure 600 may be made of injec-
tion molded plastic, and include a lower section 602, a
central section 604, an upper section 606 and a window
603. In one example construction, the window 603 is first
formed (e.g., injection molded from an optical plastic)
separately, and then is insert-molded into the upper sec-
tion 606 of the front enclosure 600. Alternately, the win-
dow may be attached via any suitable method (such as
formed via co-molding or formed/molded separately) and
then assembled (e.g., attached via adhesive, snap-fit or
other attachment). The front enclosure 600 is inserted
into and mates within the internal cavity 525 of the post
section 510, forming an enclosed cavity therebetween
for enclosing and containing the internal components 550
and 620. The internal cavity 525 runs the length of the
post section 510 providing a channel/pathway and pro-
tection for cabling from the PCB 560 to the bottom section
520, and to the base scanner.
[0049] The optics and electronic sections 550 and 620
are described in further detail with respect to Figs. 12-15.
The electronic section 550 includes a PCB 560 on which
are mounted various components including processor
569, top imager 566, bottom imager 570, LED array (com-
prised of eight illumination LED’s 568a, 568b, 568c,
568d, 568e, 568f, 568g, 568h on the bottom side of the

PCB 560), indicator LEDs 574a, 574b (on the top side of
the PCB 560) as well as other electronics such as the
cable connector 565. The PCB 560 includes several
through holes including four corner holes 561, 562, 563,
564. The PCB 560 also includes two other holes 572,
573 on opposite sides of the top imager 566.
[0050] A top imaging optic assembly includes an upper
mirror mount and lens assembly frame 580 and a lower
imager lens frame 555. Details of the upper mirror mount
and lens assembly frame are illustrated in detail in the
enlarged views of Figs. 14-15. The upper imaging frame
580 (preferably constructed as a single plastic-molded
piece) includes a body section 582 with left and right wing
sections 584, 585. The wing sections 584, 585 extend
upwardly from the base section 582 and provide a mount-
ing surface for mirror 598, which when the mirror 598 is
mounted thereon, position the mirror 598 at an angle of
approximately 135 degrees to the (vertical) view of the
top imager 566 through the lens assembly 590 thereby
directing the view out horizontally (i.e., 90° to vertical).
The lens assembly 590 includes lens element(s) 592 and
lens housing 593 with a male threaded section 594. The
lens assembly 590 is mounted by screwing the male
threaded section 594 into a corresponding female thread-
ed section 588 in the frame 580. The imaging frame/hous-
ing 580 thus comprises a common mounting structure
for both the lens assembly 590 and the mirror 598 which
may facilitate easy alignment and minimize tolerance
stack-up between these optical components, and may
allow for enhanced compactness. The common mount-
ing structure may also allow: for minimizing the size of
the mirror 598 as well as minimizing the margin/spacing
needed for the exiting optical path through the window
534 without clipping the window frame.
[0051] The mirror 598 is shown face-mounted to the
top (slanted) edges of the wing sections 584, 585, se-
cured by two-sided tape disposed between the front face
(peripheral edges) of the mirror 598 and the respective
mounting surfaces 584a, 584b of the wing sections 584,
585. The mirror 598 is aligned via the bottom edge of the
mirror 598 abutting the stops or ledges 584a, 584b at the
ends of the mounting surfaces 584a, 584b. The face-
mounted construction is operative to hide/obscure the
mirror edges. The mirror 598 may alternately be secured
by any suitable attachment/mounting mechanism such
as via adhesive or clips. Alternately, the mirror 598 may
be rear-mounted, whereby the wing sections 584, 585
are provided with a shoulder or other mounting surface
for accepting the mirror 598.
[0052] The frame 580 allows for mounting the mirror
598 directly to the lens holding structure. The configura-
tion of frame 580 may be utilized with other reader sys-
tems, such as a stand-alone scan module. Alternately,
the mirror 598 may be mounted to the back enclosure
532 such as via two-sided tape.
[0053] The mirror 598 may optionally be omitted, and
in such a configuration the field of view from the imager
566 may face upwardly.
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[0054] The lower lens mount 555 also includes a body
section 558 with a female threaded mount. The lens as-
sembly 552 includes lens housing 553 (with a male
threaded section) and an internal lens 554. The lens as-
sembly 552 is mounted by screwing the male threaded
section 553 into a corresponding female threaded section
558 in the mount 555. The lower lens mount 555 includes
screw bosses 556, 557 (visible in Fig. 12) (or alternately
threaded hole mounts). To mount the components in
place, screws (or bolts) 595, 596 are passed through
holes 595a, 596a in the upper lens mount/frame 580,
then through holes 572, 573 in the PCB 560, and then
into the thread mounts 556, 557 in the lower lens mount
555 thereby securing both the lower lens mount 555 and
the upper lens mount 580 to the PCB 560 with a common
attachment.
[0055] The upper imager module includes the upper
imager 566, lens assembly 590, combined lens/mirror
mount 580 and back enclosure/housing 530, shown in
position relative to the upper imager 566 mounted on the
top surface of the PCB 560. The back enclosure 530
includes a window 534. The upper imager 566 has a field
of view up through lens 592 then reflecting off of the mirror
598 and out through the window 534. The window 534
and back enclosure structure 530 may be formed in a
one-piece construction. Figs. 16-22 illustrate details of
one example design for the back enclosure structure 530.
The back enclosure structure 530 includes a frame sec-
tion 532, a window 534, and an inverted U-shaped inner
light pipe 538 comprising a central portion 538c, a right
side leg 538a disposed over LED 574a, and a left side
leg 538b disposed over LED 574b. The LEDs 574a, 574b
being mounted on the top side of the PCB 560. When
assembled, portions of the light pipe 538, namely the
legs 538a, 538b, are covered by the back enclosure
frame 532 such that only the central portion 538c is ex-
ternally visible. The window 534 includes a central sec-
tion 534a (through which the field of view of the upper
imager 566 passes) and a lower lip section 534b (which
provides a lower mounting surface for connection to the
frame section 532).
[0056] In one example construction, the light pipe 538
and window 534 are first formed (e.g., injection molded
from an optical plastic) separately, and then they are in-
sert-molded into the back enclosure frame 532. Alter-
nately the back enclosure structure 532, the window 534
and/or light pipe 538 may be constructed by any suitable
method such as formed via co-molding or formed/molded
separately and then assembled (e.g., attached via adhe-
sive, snap-fit or other attachment). The insert-molded
components in combination with the previously-de-
scribed O-ring/seal 539 provide for a hermetic seal, pro-
tecting/isolating the internal electronic and optic compo-
nents from ESD as well as spillage.
[0057] In operation, the LED’s 574a, 574b are operable
to provide an indicator light that is directed into the light
pipe 538, through the leg sections 538a, 538b and alight-
ing the light pipe central section 538c. When alighted,

the upper portion 538c is visible from the front, back lat-
eral sides and top view of the back enclosure 530. In
operation, the alighted system may indicate, for example:
(a) that the back enclosure reader is operative for reading
an item presented to the window 534, (c) that an item
that has been presented to the window 534 has been
successfully read. Though the system is illustrated with
two LEDs 574a, 574b, the system may be operative with
some other number of LEDs. Alternately, the LEDs may
be of different colors. In one example, the LED 574a may
be a green LED and when alighted, the light pipe 538 will
glow green indicating one message (e.g., an item pre-
sented was successfully read or that the upper reader is
operational). In another example, the other LED 574b
may be a red LED and when alighted, the light pipe 538
will glow red indicating another message (e.g., an item
presented was not successfully read, or that the upper
reader is non-operational). Alternately, multi-color LEDs
may be used.
[0058] The upper imager 566 thus may be used for
scanning small items or for reading coupons or certain
identification information from the customer’s cell phone,
ID card, store affinity card, or other items thereby freeing
the checkout clerk from having to handle personal items
of the customer. The back enclosure 530 (on side) in-
cludes a tongue or protrusion 536 which engages a mat-
ing groove or indentation 528 within the upper section
524 of the post 510. The tongue 536 combines with snaps
or some other attachment means (such as screws or
tape) to secure the back enclosure 530 to the post 510.
An O-ring or other seal 539 is provided between the back
enclosure 530 and an internal lip or ridge within the open-
ing 526 of the post 510 to provide a hermetic seal between
the components. Such a construction also provides ef-
fective ESD protection through the seams (a seam here
being referred to as contacting surface connection be-
tween adjacent parts). All the other seams are also where
metal and plastic meet/contact, thus ESD charge will go
to metal and not to the PCB 560 housed within the interior
cavity. And as previously described, the plastic-to-plastic
part seams are molded-in, so there are no air gaps ther-
ebetween, and the only point of ESD ingression available
is the seam between the metal pole and the plastic en-
closure parts. Since the electrically conductive pole is
directly tied to the base scanner housing which is tied to
earth ground, the electrostatic discharge has a path to
earth ground without entering the circuit.
[0059] The PCB section 560 is secured to the front
enclosure by four screws (or bolts) 641, 642, 643, 644
which pass through corresponding holes 561, 562, 563,
564 disposed at the four corners of the PCB, then through
corresponding holes 622a, 622b, 622c, 622d at the cor-
ners of the body 621 in the LED lens assembly 620, and
then into corresponding screw bosses 611, 612, 613, 614
(or other suitable connector) within the top section 606
of the front enclosure 600. It is noted that in Fig. 10 the
LED lens assembly 610 is illustrated in a fully exploded,
separated position from the PCB section 560, and then
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in Fig. 11 the LED lens assembly 620 is positioned
aligned and contacting the PCB section 560.
[0060] The upper lens mount 580 includes a tab 586
which engages a mating indentation or protrusion 529
within the top upper section 524 of the post 510. To as-
semble, the tab 586 is inserted into the indentation 529
and the bottom section 602 of the front enclosure is then
rotated/pivoted into the internal cavity 525 of the post 510
aligning the screw boss 607 at the bottom section 602
with the screw hole 512 in the bottom portion 520 of the
post 510. Once aligned, a screw or bolt 514 is passed
through the hole 512 and screwed into the screw boss
607 thereby securing the components in place. Additional
tabs and detents may be provided along the lengths of
the post 510 and front enclosure 610 to provide a snap
fit connection for further secure attachment of the com-
ponents.
[0061] Fig. 23 illustrates example multiple fields of view
of the TDR 500 according to one embodiment. As previ-
ously described, the top down data reader 500 houses
a pair of imagers 566, 570. In one embodiment, the top
imager 570 may project a field of view 705 through the
back window 534 and directed toward the customer 38
for reading coupons, affinity cards or certain identification
information from the customer’s cell phone. In addition,
the bottom imager 570 may project a field of view 700
that spans at least an area that overlaps with the area of
the window 414a to help ensure that optical codes on the
top surface 26 of objects 20 passing through that region
are read by the TDR bottom imager 570. Moreover, de-
pending upon the position if the item 20 in the read zone
and the related angles of view, the TDR bottom imager
570 may also provide some view of the trailing side 32
and the customer side 36 (for a TDR and item orientation
as in Figs. 7 and 23). In addition, it should be understood
that the fields of view 700, 705 designated in Fig. 23 are
for illustration purposes only and not meant as limiting.
The fields of view 700, 705 may be designed/selected
depending on a number of factors, such as position of
the top down data reader 500, depth of field/focus of the
lens system(s), other characteristics of the imagers 566,
570, or the design of the checkout counter.
[0062] In an example operation where a cell phone dis-
play is used to present a coupon, the customer 40 may
search on a mobile device (such as on email or through
the Internet) to determine if one or more objects 20 qual-
ifies for a coupon or discount. Once the customer 40 finds
a valid coupon, the coupon may be accessed or down-
loaded onto the mobile phone device and made ready
for presentation. Thereafter, the customer 40 may
present the coupon to the TDR 500 by presenting the
phone display or screen to the field of view 705. The TDR
500 may then read the phone display and capture the
barcode or other encoded data on the coupon and may
emit a sound or other signal notifying the customer 40
that the information was successfully captured. The top
imager 566 may acquire an image (i.e., a photo) of either
an item presented or even the customer (who may be in

the field of view 705) for presentation or storage for some
suitable purpose. Similarly, the bottom imager 570 may
acquire an image of the read area 700, for example in a
self-checkout system, an item that the customer is unable
to identify, the image from the bottom imager 570 may
be processed via image recognition to allow identifica-
tion, or the image may be displayed on a remote display
to a checkout clerk, who can then identify the item visually
and handle the item exception.
[0063] In some embodiments, to help the customer
properly position the mobile device in the field of view
705 for the top imager 566, a laser or other pattern (such
as a red laser line or other similar pattern commonly used
by a typical portable data reader) may be visible and re-
flected off the mobile phone screen or device. The cus-
tomer 38 can use that pattern to ensure proper placement
of the mobile phone so that the information is captured
by the top imager 566. In some instances, such as when
the phone is extended outward and in front of the cus-
tomer’s 38 body for presentation to the top imager 566,
the phone body may block the customer’s 38 view of the
guiding laser/pattern. In such instances, the customer 38
may simply move to one side, such that the phone is held
out to the left or the right of the customer such that the
guiding laser/pattern is easily visible on the phone
screen.
[0064] Depending on the layout of the data reader 400
and/or the checkout stand arrangement, ambient lighting
may be sufficient to provide adequate illumination for the
top imager 566. In some embodiments, additional light
sources may be added. For example, light sources may
comprise any suitable light source such as a row or array
of LEDs arranged in a similar fashion as previously de-
scribed with respect to Fig. 13. Any suitable number of
LED arrays may be employed. In some embodiments,
the one or more of the light sources may be operated in
a pulsed mode, the pulsing synchronized with the imager
frame rate or a multiple thereof. Additional examples and
details for illumination and light source pulsing are de-
scribed in U.S. Patent No. 7,234,641, the disclosure of
which is hereby incorporated by reference.
[0065] In some embodiments, the data reader 400
does not include additional illumination for the top imager
566 of the TDR 500. Typical mobile phone screens or
displays may be best read without additional illumination,
due to backlighting and reflectivity of the screen. Accord-
ingly, using additional lighting may make it difficult for the
top imager 566 to accurately read the information from
the display because the image may be flooded with light
and washed out. In such embodiments, the top imager
566 may use a relatively long exposure time and possibly
a slower frame rate to accurately capture the electronic
data. For improved performance, the top imager 566 may
have a high-resolution, wide field of view 705 so as to be
able to adequately read the mobile phone device without
requiring precise aim from the customer 40. Alternately,
top imager 566 may instead be a smaller resolution im-
ager having a smaller field of view 705 that would likely
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need the customer 40 to present the mobile device with
some precision. It should be understood that a variety of
components and imagers with different performance
specifications may be used as desired without departing
from the principles of the disclosure.
[0066] In some embodiments, information gathering by
the imagers 566, 570 may be performed concurrently.
For instance, the clerk 38 may scan the objects 20 using
the bottom imager 570 at the same time (as well as the
imagers 204, 210 in the lower housing) that the customer
40 presents the cell phone to the top imager 566. In some
instances, however, running the two imagers 566, 570
concurrently may result in diminished performance of one
or both imagers 566, 570. To help ensure that the general
checkout process using the bottom imager 570 is not
interrupted or otherwise interfered with, any information
gathered by the top imager 566 may be temporarily
stored in a buffer or other memory unit while the clerk 38
finishes scanning all the objects 20. Thereafter, the clerk
38 may retrieve the coupon information and apply it to
the total price of the purchased objects 20. In other em-
bodiments, the clerk 38 may instead instruct the custom-
er 40 to withhold presenting the mobile phone until after
the clerk 38 has processed all of the objects 20. In such
embodiments, the clerk 38 may opt to inactivate the top
imager 566 until after the scanning process has been
completed.
[0067] In other embodiments, the top imager 566 may
be configured to capture both the electronic data from
the mobile device (e.g., the cell phone display) and also
capture and process data from printed materials, such
as coupons, bank credit cards, debit cards, affinity cards,
store credit card or from displays of cell phones or mobile
devices that do not have a backlit screen. In some em-
bodiments, ambient illumination may provide sufficient
lighting for the top imager 566 to read data off printed
materials (thereby not requiring additional illumination),
while also not saturating backlit screens so as to affect
data capture from a mobile device.
[0068] When ambient lighting is not reliable or availa-
ble, additional illumination may be useful for reading data
from printed materials or from mobile devices without
backlit screens. Preferably, any additional illumination for
the top imager 566 is kept to a minimum so as to not
affect performance of the top imager 566 when reading
devices with backlit screens. In other instances, addition-
al illumination may be provided by an illumination system
that can be turned off and on (either automatically or man-
ually) so that the additional illumination does not wash
out the displays on backlit screens. For instance, in one
embodiment, the data reader 400 may include a button
or other power switch to turn on the illumination modules
as needed to read printed materials and turn off the mod-
ules when reading a backlit screen.
[0069] In still other embodiments, the illumination may
be configured to cycle between on and off positions until
it can successfully read the item presented to the top
imager 566. Example methods for such embodiments

are disclosed in U.S. Pub. Nos. 2012/0067956 and
2012/0000982, the disclosures of which are hereby in-
corporated by reference.
[0070] Although the embodiments in Figs. 7-13 illus-
trate the imagers 566, 570 housed in a single post 510,
other embodiments may include a data reader 400 with
two separate posts, where each of the posts houses one
of the imagers 566, 570. In such embodiments, the in-
ternal components and optics may be arranged in a sim-
ilar fashion as previously described and the functionality
of the respective imagers 566, 570 may be the same.
For instance, the top imager 566 would be configured to
capture information provided by the customer 38 and the
bottom imager 570 would be configured to capture infor-
mation from a top surface 26 of the object 20. In other
embodiments, the TDR head portion, for example may
be mounted without a post section, such as via mounting
to the upper housing 415 of the data reader, or alternately
mounted to a component of the checkstand such as a
check-writing shelf.
[0071] Referring to Fig. 24, the TDR 500 is illustrated
as extending to a height position h (as measured from
the counter surface or platter surface) at least equal to
or above the vertically-protruding section 415 to effec-
tively capture a top down view of the top surface 26 of
the object 20. Generally speaking, the TDR 500 may be
positioned at a height approximately two to three times
higher than the height of the vertically-protruding section
415. For instance, in one configuration, the vertically-pro-
truding section may have a height ranging from between
2 and 5 inches (5 cm to 12.7 cm), and the height h of the
TDR 500 may have a suitable height h of 7 inches (17.8
cm), or 10 inches (25.5 cm) or some other suitable height
with clearance over the vertically-protruding section 415.
[0072] Figs. 25-26 illustrate an alternate data reader
800 with an alternate height TDR 850 disposed at a lower
height h. Though the TDR 850 may not have a field of
view capable of viewing top side of items as tall as that
capable of the TDR 500 of Figs. 23-24, the TDR 850 may
nonetheless provide improved top down reading capa-
bilities to the reader 400. The lower height TDR 850 may
also be better suited to fit within certain checkstand con-
figurations such as beneath a check-writing shelf, POS
display or POS keyboard. Figs. 28-29 further illustrate
the data reader 800 installed within a cutout section of a
checkout counter 900, the checkout counter including an
example configuration for a check-writing shelf 910. Figs.
28-29 illustrate an example embodiment of the lower
height TDR 850 conveniently positioned below the
check-writing shelf 910 of the checkout counter 900 with
a height h on the order of 7 inches (17.8 cm).
[0073] Other heights h for the TDR may be implement-
ed. For a higher vertically-protruding section of 415 (e.g.,
a height of 7 inches, 17.75 cm), the TDR height h may
be on the order of 8-10 inches (20.3 cm - 25.5 cm) or
higher, for example on the order of 13 inches (33 cm).
Alternately, the vertical section 415 may have a height
ranging from 0.5 inches (1.25 cm) to 5 inches (12.7 cm).
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In a lower height vertical section, the TDR 500, 850 may
provide more significant reading capabilities not only for
the top side of items but potentially for customer side of
items. In the embodiment where the TDR is to be con-
figured beneath a check-writing shelf 910 as in Figs.
28-29, the overall height h of the TDR 850 is about 7
inches (17.75 cm).
[0074] It is also noted that the angle θ of the TDR head
section to the vertical post portion (see angle θ as shown
in Figs. 24 and 26) is selected to provide the desired
angle/direction of view of the imager into the read volume.
The angle θ for the shorter TDR 850 (on the order of
125°) is greater than the angle θ (on the order of 145°)
for the taller TDR 500.
[0075] The TDR may be provided with both height and
head angle adjustment mechanisms thus enabling a sin-
gle construction to be adaptable for variable heights and
view angle. Figs. 30-31 illustrate a TDR 855 including a
post section 860 (which may comprise a telescoping con-
struction) and a head section 865 interconnected by a
pivot connection/mechanism 870. The pivot connec-
tion/mechanism 870 allows for the adjustment of the an-
gle θ thus providing the desired aiming of the imager into
the read region. The pivot connection/mechanism 870
may include stops, a locking device, and/or other mech-
anism(s), such as a ratchet, to retain the head section
865 at the desired angle θ once moved/pivoted into the
desired angle/position.
[0076] It may be preferred that the TDR be placed out-
side the product path of items being passed through the
read zone of the data reader. For example, Figs. 24, 26
and 27 also illustrate how the TDR 500 or the TDR 850
is positioned outside the product path. The boundary of
the product path is illustrated by dashed lines 420 in Figs.
24 and 27 showing that the head section of the TDR 500
does not extend into the product path beyond the extent
of the top section 415 of the data reader. Similarly the
boundary of the product path is illustrated by the dashed
line 420 in Fig. 26 showing that the head section of the
TDR 850 does not extend into the product path beyond
the extent of the top section 415 of the data reader.
[0077] The top plan view of the data reader 400 of Fig.
27 also illustrates the TDR 500 being not only disposed
outside of the product path for items, but is also disposed
within an outer footprint of the lower housing section 410
(represented by the outer extent/perimeter of the data
reader 400).
[0078] In an example installation, the data reader
400/500 is located at a point of sale (POS) station and
is operative to effectively read an optical code on various
sides of the item 20 as the item is passed through a scan
region, the data reader having a main housing with a
lower housing section 410 with an upwardly-facing hor-
izontal window 414a and an upper housing section 415
disposed on a side of the lower section with a sidewardly-
facing vertical window. In one example method of oper-
ation, a method of reading comprises the steps of:

-- passing a six-sided rectangular box-shaped object
20 within or through the scan region with a first lateral
side 36 of the box-shaped object facing the vertical
window 417a, a bottom side 28 facing the horizontal
window 414a, a top side 26 facing away from the
horizontal window 414a, a second lateral side 34 fac-
ing away from the vertical window, a leading lateral
side 30, and a trailing lateral side 32;
-- reading out through the horizontal window 414a
to read the bottom side 28 of the item;
-- reading out through the vertical window 417a to
read the first lateral side 36 of the item;
-- reading out from a TDR 500 disposed on a post
extending above (meaning at a greater height) and
optionally over the upper housing section 415 and
having (a) a first field of view 700 downwardly (and/or
forwardly) into the scan region, operative to read the
top side 26 of the item 20 and (b) a second (optional)
field of view backwardly and away from the scan re-
gion. As shown in Fig. 24, the post of the TDR 500
extends vertically upward and thus extends above
the upper housing section 415, wherein the TDR
head section extends forwardly over the over the up-
per housing section 415. Optionally, the view off the
mirror 598 may be either somewhat downwardly
(which may better utilize ambient light on the item
being read), or upwardly (which may allow for easier
presentation of a cell phone display thereto).

[0079] Another example method for reading an optical
code on an item being passed through a scan region
comprises the steps of

-- positioning a first imager within a vertically-pro-
truding structure, the vertically-protruding structure
extending to a first height above a generally horizon-
tal scan surface of a data reading system;
-- positioning a second imager within a housing of
an upwardly extending structure, the upwardly ex-
tending structure extending to a second height above
the first height of the vertically-protruding structure,
such that the second imager is positioned above the
first imager;
-- directing a first field of view of the first imager from
a position of the first imager through a first window
into the view volume from a first perspective;
-- directing a second field of view of the second im-
ager from a position of the second imager through a
second window into the view volume from a second
perspective, where the second perspective is con-
figured to allow the second imager to capture the
optical code when present on a top surface of the
item;
--forming one or more first images at the first imager
of the first field of view into the view volume;
-- forming one or more second images at the second
imager of the second field of view into the view vol-
ume;
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-- processing the optical code based on the one or
more of the first and second images.

Claims

1. A data reading system for reading an optical code
on an item (20), comprising:

a main housing including a lower housing sec-
tion (105, 305, 410) containing a horizontal win-
dow (135, 325, 414),an upper housing section
(415) containing a vertical window (115, 416,
418) and an imaging reader with one or more
imagers for providing at least one field of view
out of the horizontal window (135, 325, 414) and
at least one further field of view out of the vertical
window (115, 416, 418);
a post (176, 376, 510) having a lower post end
mounted to the main housing or otherwise sup-
ported in the vicinity of the main housing, the
post (176, 376, 510) being vertically oriented
and having an upper post end extending above
the upper housing section (415); and
a top down reader (TDR) (175, 375, 500) dis-
posed on the upper post end and having a down-
wardly facing field of view (185, 380, 700) from
above the upper housing section (415) for read-
ing an optical code onto a top side of an item
(20) movable across the horizontal window
(135, 325, 414) of the lower housing section
(105, 305, 410), characterized in that the post
(176, 376, 510) is positioned behind the upper
housing section (415) and a second field of view
(705) of the top down reader (TDR) (175, 375,
500) is directed away from the lower housing
structure (105, 305, 410).

2. A data reading system according to claim 1, char-
acterized in that the post (510) comprises a one-
piece metal frame section (510) extending from the
lower post end (520) to the upper post end (522),
the frame section including (a) an elongated vertical
post section (510) having an internal cavity (525)
along its vertical extent, and (b) an expanded upper
section (524) disposed at an angle to the vertical
post section (510), the expanded upper section (524)
including a central cavity (526).

3. A data reading system according to claim 2, char-
acterized in that the TDR (500) includes TDR elec-
tronics and optics (550, 620) disposed within the cen-
tral cavity (526) of the expanded upper section (524)
of the frame section.

4. A data reading system according to claim 3, char-
acterized in that the TDR (500) electronics include
a printed circuit board (PCB) (560) mounted within

the central cavity (526), the data reader further com-
prising cabling connected to the PCB (560) and be-
ing routed through the internal cavity (525) of the
vertical post section (510) from the upper post end
(524) down to the lower post end (520).

5. A data reading system according to claim 1, char-
acterized in that the data reader main housing in-
cludes a metal chassis, and wherein the lower post
end is directly connected to the metal chassis of the
main housing.

6. A data reading system according to claim 1, char-
acterized in that the TDR (500) comprises an outer
enclosure containing an internal cavity (525), a print-
ed circuit board (PCB) (560) disposed in the cavity
(525), a first imager on a bottom side of the PCB
(560) providing the downwardly facing field of view
(185, 380, 700), and a second imager on a top side
of the PCB (560) for providing an upwardly or side-
wardly facing field of view (705).

7. A data reading system according to claim 6, char-
acterized by
a one-piece top assembly frame disposed over the
second imager and having a top lens mount and a
top mirror mount;
a top lens assembly mounted onto the top lens con-
nection mount of the top assembly frame; and a fold
mirror mounted onto the top mirror mount of the top
assembly frame for directing a field of view (705) of
the second imager outwardly from the TDR (500).

8. A data reading system according to claim 1, char-
acterized by a first imager with the downwardly fac-
ing field of view (185, 380, 700); and
an illumination source disposed in the TDR (175,
375, 500) for illuminating the downwardly facing field
of view (185, 380, 700) of the first imager.

9. A data reading system according to claim 1, char-
acterized in that the TDR (175, 375, 500) comprises
at least one imager for providing the downwardly fac-
ing field of view (185, 380, 700) from above the upper
housing section (415).

10. A data reading system according to claim 1, char-
acterized in that the main housing comprises an
imaging reader with one or more imagers for provid-
ing multiple fields of view out of the horizontal window
(135, 325, 414) and the vertical window (115, 416,
418) of the lower housing section (105, 305, 410).

11. A data reading system according to claim 1, char-
acterized in that the main housing structure is con-
structed and arranged for installation in a checkout
counter or checkout stand, the structure defining a
primary scan region operative for reading multiple
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sides of a six sided box-shaped item (20) being
passed through the primary scan region.

12. A data reading system according to claim 11, char-
acterized in that the TDR (175, 375, 500) has a
further second field of view (185, 380, 700) directed
downwardly into the primary scan region operative
for reading a top side of the item (20).

13. A data reading system according to claim 11, char-
acterized in that the post (510) has a lower post
end coupled to the lower housing section (105, 305,
410) and the upper post end supports an expanded
upper end section (524) disposed at an angle to the
vertical post section (510), the expanded upper end
section (524) including a central cavity (526); (b) a
first imager housed in the central cavity (526) for pro-
viding the first field of view (185, 380, 700) via pro-
jecting through a first window (603) on the expanded
upper end section (524) and directed toward the
scan region, the first field of view (185, 380, 700)
overlapping with at least a portion of the horizontal
window (135, 325, 414) on the lower housing section
(105, 305, 410); and (c) a second imager housed in
the central cavity (526) and for providing the second
field of view (705) via projecting through a second
window (534) on the expanded upper end section
(524), the second field of view projecting through the
second window (534).

14. A data reading system of claim 13 , characterized
in that the lower housing section (105, 305, 410)
supports a weigh platter (130) configured for weigh-
ing an item (20) when placed on the weigh platter
(130), and wherein the post (176, 376, 510) is cou-
pled to the lower housing section (105, 305, 410) in
a position where the post (176, 376, 510) is not
weighed by the weigh platter (130).

15. A data reading system according to claim 1, char-
acterized in that the post (176, 376, 510) and the
TDR (175, 375, 500) are disposed within an outer
perimeter of the main housing structure.

16. A method for reading an optical code on an item (20)
using a data reader located at a point of sale (POS)
station to effectively read the optical code as the item
(20) is passed through a scan region, the data reader
having a housing with a lower housing section (105,
305, 410) with an upwardly-facing horizontal window
(135, 325, 414) and an upper housing section (415)
disposed on a side of the lower section with a side-
wardly-facing vertical window (115, 416, 418), com-
prising the steps of:

passing a six-sided rectangular box-shaped ob-
ject (20) within or through the scan region with
a first lateral side of the box-shaped object (20)

facing the vertical window (115, 416, 418), a bot-
tom side facing the horizontal window (135, 325,
414), a top side facing away from the horizontal
window (135, 325, 414), a second lateral side
facing away from the vertical window (115, 416,
418), a leading lateral side, and a trailing lateral
side;
reading out through the horizontal window (135,
325, 414) to read the bottom side of the item (20);
reading out through the vertical window (115,
416, 418) to read the first lateral side of the item
(20); and
reading out from a top down reader (TDR) (175,
375, 500) in a first field of view (185, 380, 700)
over the upper housing section (415) and down-
wardly and into the scan region to read the top
side of the item (20), the TDR (175, 375, 500)
being disposed on a post (176, 376, 510) and
extending above the upper housing section
(130, 320, 415), characterized by the post (176,
376, 510) being positioned behind the upper
housing section (415) and by providing the TDR
(175, 375, 500) with a second field of view (705)
directed away from the scan region.

17. A method of data reading according to claim 16,
characterized in that the second field of view (705)
is directed outwardly from the TDR for reading an
item (20) presented proximate thereto.

18. A method of data reading according to claim 16,
characterized in that the second field of view (705)
is directed away from the scan region for reading an
electronic device display presented proximate there-
to.

Patentansprüche

1. Datenlesesystem zum Lesen eines optischen Codes
auf einem Artikel (20), umfassend:

ein Hauptgehäuse, das einen unteren Gehäu-
seabschnitt (105, 305, 410) mit einem horizon-
talen Fenster (135, 325, 414), einen oberen Ge-
häuseabschnitt (415) mit einem vertikalen Fens-
ter (115, 416, 418) und ein bildgebendes Lese-
gerät mit einem oder mehreren Bildgebern zum
Bereitstellen mindestens eines Sichtfeldes aus
dem horizontalen Fenster (135, 325, 414) und
mindestens eines weiteren Sichtfeldes aus dem
vertikalen Fenster (115, 416, 418) einschließt;
einen Pfosten (176, 376, 510) mit einem unteren
Pfostenende, das an dem Hauptgehäuse mon-
tiert oder anderweitig in der Nähe des Hauptge-
häuses befestigt ist, wobei der Pfosten (176,
376, 510) vertikal ausgerichtet ist und ein oberes
Pfostenende aufweist, das sich über den oberen
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Gehäuseabschnitt (415) erstreckt; und einen
Top-Down-Leser (TDR) (175, 375, 500), der an
dem oberen Pfostenende angeordnet ist und ein
nach unten weisendes Sichtfeld (185, 380, 700)
von oberhalb des oberen Gehäuseabschnitts
(415) zum Lesen eines optischen Codes auf ei-
ner Oberseite eines Artikels (20) aufweist, der
über das horizontale Fenster (135, 325, 414)
des unteren Gehäuseabschnitts (105, 305, 410)
bewegt werden kann, dadurch gekennzeich-
net, dass der Pfosten (176, 376, 510) hinter
dem oberen Gehäuseabschnitt (415) positio-
niert ist und ein zweites Sichtfeld (705) des Top-
Down-Lesers (TDR) (175, 375, 500) von der un-
teren Gehäusestruktur (105, 305, 410) weg ge-
richtet ist.

2. Datenlesesystem nach Anspruch 1, dadurch ge-
kennzeichnet, dass der Pfosten (510) einen eintei-
ligen Metallrahmenabschnitt (510) umfasst, der sich
von dem unteren Pfostenende (520) zu dem oberen
Pfostenende (522) erstreckt, wobei der Rahmenab-
schnitt (a) einen länglichen vertikalen Pfostenab-
schnitt (510) mit einem inneren Hohlraum (525) ent-
lang seiner vertikalen Erstreckung und (b) einen er-
weiterten oberen Abschnitt (524), der in einem Win-
kel zu dem vertikalen Pfostenabschnitt (510) ange-
ordnet ist, aufweist, wobei der erweiterte obere Ab-
schnitt (524) einen zentralen Hohlraum (526) auf-
weist.

3. Datenlesesystem nach Anspruch 2, dadurch ge-
kennzeichnet, dass der TDR (500) TDR-Elektronik
und -Optiken (550, 620) einschließt, die in dem zen-
tralen Hohlraum (526) des erweiterten oberen Ab-
schnitts (524) des Rahmenabschnitts angeordnet
sind.

4. Datenlesesystem nach Anspruch 3, dadurch ge-
kennzeichnet, dass die Elektronik des TDR (500)
eine Leiterplatte (PCB) (560) einschließt, die in dem
zentralen Hohlraum (526) angebracht ist, wobei der
Datenleser ferner eine Verkabelung umfasst, die mit
der PCB (560) verbunden ist und durch den inneren
Hohlraum (525) des vertikalen Pfostenabschnitts
(510) von dem oberen Pfostenende (524) hinunter
zu dem unteren Pfostenende (520) geführt wird.

5. Datenlesesystem nach Anspruch 1, dadurch ge-
kennzeichnet, dass das Hauptgehäuse des Daten-
lesers ein Metallchassis einschließt, wobei das un-
tere Pfostenende direkt mit dem Metallchassis des
Hauptgehäuses verbunden ist.

6. Datenlesesystem nach Anspruch 1, dadurch ge-
kennzeichnet, dass der TDR (500) ein äußeres Ge-
häuse, das einen inneren Hohlraum (525), eine Lei-
terplatte (PCB) (560), die in dem Hohlraum (525)

angeordnet ist, einen ersten Bildgeber auf einer Un-
terseite der PCB (560) zur Bereitstellung des nach
unten weisenden Sichtfelds (185, 380, 700) und ei-
nen zweiten Bildgeber auf einer Oberseite der PCB
(560) zur Bereitstellung eines nach oben oder seit-
lich weisenden Sichtfelds (705) umfasst.

7. Datenlesesystem nach Anspruch 6, gekennzeich-
net durch
einen einteiligen, über dem zweiten Bildgeber ange-
ordneten oberen Anordnungsrahmen und eine obe-
re Linsenhalterung sowie eine obere Spiegelhalte-
rung;
eine obere Linsenanordnung an der oberen Linsen-
verbindungshalterung des oberen Anordnungsrah-
mens; und einen Klappspiegel an der oberen Spie-
gelhalterung des oberen Montagerahmens, um ein
Sichtfeld (705) des zweiten Bildgebers von dem TDR
(500) nach außen zu richten.

8. Datenlesesystem nach Anspruch 1, gekennzeich-
net durch einen ersten Bildgeber mit dem nach un-
ten weisenden Sichtfeld (185, 380, 700); und
eine in dem TDR (175, 375, 500) angeordnete Be-
leuchtungsquelle zur Beleuchtung des nach unten
weisenden Sichtfelds (185, 380, 700) des ersten
Bildgebers.

9. Datenlesesystem nach Anspruch 1, dadurch ge-
kennzeichnet, dass der TDR (175, 375, 500) min-
destens einen Bildgeber zur Bereitstellung des nach
unten weisenden Sichtfelds (185, 380, 700) von
oberhalb des oberen Gehäuseabschnitts (415) um-
fasst.

10. Datenlesesystem nach Anspruch 1, dadurch ge-
kennzeichnet, dass das Hauptgehäuse ein bildge-
bendes Lesegerät mit einem oder mehreren Bildge-
bern zur Bereitstellung mehrerer Sichtfelder aus
dem horizontalen Fenster (135, 325, 414) und dem
vertikalen Fenster (115, 416, 418) des unteren Ge-
häuseabschnitts (105, 305, 410) umfasst.

11. Datenlesesystem nach Anspruch 1, dadurch ge-
kennzeichnet, dass die Hauptgehäusestruktur zur
Installation in einem Kassentisch oder Kassenstand
konstruiert und angeordnet ist, wobei die Struktur
einen primären Abtastbereich definiert, der zum Le-
sen mehrerer Seiten eines sechsseitigen kastenför-
migen Artikels (20) dient, der durch den primären
Abtastbereich geführt wird.

12. Datenlesesystem nach Anspruch 11, dadurch ge-
kennzeichnet, dass der TDR (175, 375, 500) ein
weiteres zweites Sichtfeld (185, 380, 700) aufweist,
das nach unten in den primären Abtastbereich ge-
richtet ist und zum Lesen einer Oberseite des Arti-
kels (20) dient.
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13. Datenlesesystem nach Anspruch 11, dadurch ge-
kennzeichnet, dass der Pfosten (510) ein unteres
Pfostenende aufweist, das mit dem unteren Gehäu-
seabschnitt (105, 305, 410) gekoppelt ist, und das
obere Pfostenende einen erweiterten oberen En-
dabschnitt (524) trägt, der in einem Winkel zum ver-
tikalen Pfostenabschnitt (510) angeordnet ist, wobei
der erweiterte obere Endabschnitt (524) einen zen-
tralen Hohlraum (526) einschließt; (b) einen ersten
Bildgeber aufweist, der in dem zentralen Hohlraum
(526) untergebracht ist, um das erste Sichtfeld (185,
380, 700) bereitzustellen, indem er durch ein erstes
Fenster (603) auf dem erweiterten oberen En-
dabschnitt (524) projiziert und auf den Abtastbereich
gerichtet wird, wobei das erste Sichtfeld (185, 380,
700) mit mindestens einem Teil des horizontalen
Fensters (135, 325, 414) auf dem unteren Gehäu-
seabschnitt (105, 305, 410) überlappt; und (c) einen
zweiten Bildgeber aufweist, der in dem zentralen
Hohlraum (526) untergebracht ist und zur Bereitstel-
lung des zweiten Sichtfelds (705) durch Projizieren
durch ein zweites Fenster (534) auf den erweiterten
oberen Endabschnitt (524) dient, wobei das zweite
Sichtfeld durch das zweite Fenster (534) projiziert
wird.

14. Datenlesesystem nach Anspruch 13, dadurch ge-
kennzeichnet, dass der untere Gehäuseabschnitt
(105, 305, 410) eine Wiegeplatte (130) trägt, die zum
Wiegen eines Artikels (20) konfiguriert ist, wenn die-
ser auf der Wiegeplatte (130) platziert ist, und wobei
der Pfosten (176, 376, 510) mit dem unteren Gehäu-
seabschnitt (105, 305, 410) in einer Position gekop-
pelt ist, in der der Pfosten (176, 376, 510) nicht durch
die Wiegeplatte (130) gewogen wird.

15. Datenlesesystem nach Anspruch 1, dadurch ge-
kennzeichnet, dass der Pfosten (176, 376, 510)
und der TDR (175, 375, 500) innerhalb eines Außen-
umfangs der Hauptgehäusestruktur angeordnet
sind.

16. Verfahren zum Lesen eines optischen Codes auf ei-
nem Artikel (20) unter Verwendung eines Datenle-
sers an einer Verkaufsstelle (POS) zur effektiven Er-
fassung des optischen Codes, wenn der Artikel (20)
durch einen Abtastbereich geführt wird, wobei der
Datenleser über ein Gehäuse mit einem unteren Ge-
häuseabschnitt (105, 305, 410) mit einem nach oben
zeigenden horizontalen Fenster (135, 325, 414) und
einem oberen Gehäuseabschnitt (415) an einer Sei-
te des unteren Abschnitts mit einem seitwärts ge-
richteten vertikalen Fenster (115, 416, 418) verfügt,
umfassend die folgenden Schritte:

Führen eines sechsseitigen rechteckigen kas-
tenförmigen Objekts (20) innerhalb oder durch
den Abtastbereich, mit einer ersten lateralen

Seite des kastenförmigen Objekts (20), die dem
vertikalen Fenster (115, 416, 418) zugewandt
ist, einer unteren Seite, die dem horizontalen
Fenster (135, 325, 414) zugewandt ist, einer
Oberseite, die von dem horizontalen Fenster
(135, 325, 414) abgewandt ist, einer zweiten la-
teralen Seite, die von dem vertikalen Fenster
(115, 416, 418) abgewandt ist, einer vorderen
lateralen Seite und einer hinteren lateralen Sei-
te;
Auslesen durch das horizontale Fenster (135,
325, 414), um die Unterseite des Artikels (20)
zu lesen;
Auslesen durch das vertikale Fenster (115, 416,
418), um die erste laterale Seite des Artikels (20)
zu lesen; und
Auslesen aus einem Top-Down-Leser (TDR)
(175, 375, 500) in einem ersten Sichtfeld (185,
380, 700) über dem oberen Gehäuseabschnitt
(415) sowie nach unten und in den Abtastbe-
reich, um die Oberseite des Artikels (20) zu le-
sen, wobei sich der TDR (175, 375, 500) auf
einem Pfosten (176, 376, 510) befindet und sich
über den oberen Gehäuseabschnitt (130, 320,
415) hinaus erstreckt, dadurch gekennzeich-
net, dass der Pfosten (176, 376, 510) hinter
dem oberen Gehäuseabschnitt (415) positio-
niert ist und dass der TDR (175, 375, 500) mit
einem zweiten Sichtfeld (705) versehen ist, das
von dem Abtastbereich weg gerichtet ist.

17. Verfahren zum Lesen von Daten nach Anspruch 16,
dadurch gekennzeichnet, dass das zweite Sicht-
feld (705) von dem TDR nach außen gerichtet ist,
um einen Artikel (20) zu lesen, der in der Nähe davon
präsentiert wird.

18. Verfahren zum Lesen von Daten nach Anspruch 16,
dadurch gekennzeichnet, dass das zweite Sicht-
feld (705) von dem Abtastbereich weg gerichtet ist,
um eine Anzeige einer elektronischen Vorrichtung
zu lesen, die in der Nähe davon präsentiert wird.

Revendications

1. Système de lecture de données pour lire un code
optique sur un article (20), comprenant :

un logement principal incluant une section infé-
rieure de logement (105, 305, 410) contenant
une fenêtre horizontale (135, 325, 414), une
section supérieure de logement (415) contenant
une fenêtre verticale (115, 416, 418) et un lec-
teur d’imagerie avec un ou plusieurs imageurs
pour fournir au moins un champ visuel à l’exté-
rieur de la fenêtre horizontale (135, 325, 414) et
au moins un autre champ visuel à l’extérieur de
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la fenêtre verticale (115, 416, 418) ;
un poteau (176, 376, 510) ayant une extrémité
inférieure de poteau montée au logement prin-
cipal ou autrement supportée au voisinage du
logement principal, le poteau (176, 376, 510)
étant orienté verticalement et ayant une extré-
mité supérieure de poteau s’étendant au-des-
sus de la section supérieure de logement (415) ;
et un lecteur descendant (TDR) (175, 375, 500)
disposé sur l’extrémité supérieure de poteau et
ayant un champ visuel orienté vers le bas (185,
380, 700) depuis le dessus de la section supé-
rieure de logement (415) pour lire un code opti-
que sur un côté supérieur d’un article (20) mobile
à travers la fenêtre horizontale (135, 325, 414)
de la section inférieure de logement (105, 305,
410), caractérisé en ce que le poteau (176,
376, 510) est positionné derrière la section su-
périeure de logement (415) et un deuxième
champ visuel (705) du lecteur descendant
(TDR) (175, 375, 500) est dirigé à l’écart de la
structure inférieure de logement (105, 305, 410).

2. Système de lecture de données selon la revendica-
tion 1, caractérisé en ce que le poteau (510) com-
prend une section de bâti en métal monobloc (510)
s’étendant de l’extrémité inférieure de poteau (520)
à l’extrémité supérieure de poteau (522), la section
de bâti incluant (a) une section de poteau verticale
allongée (510) ayant une cavité interne (525) le long
de son étendue verticale, et (b) une section supé-
rieure élargie (524) disposée selon un angle par rap-
port à la section de poteau verticale (510), la section
supérieure élargie (524) incluant une cavité centrale
(526).

3. Système de lecture de données selon la revendica-
tion 2, caractérisé en ce que le TDR (500) inclut
des composants électroniques et optiques de TDR
(550, 620) disposés au sein de la cavité centrale
(526) de la section supérieure élargie (524) de la
section de bâti.

4. Système de lecture de données selon la revendica-
tion 3, caractérisé en ce que les composants élec-
troniques du TDR (500) incluent une carte à circuit
imprimé (PCB) (560) montée au sein de la cavité
centrale (526), le lecteur de données comprenant en
outre un câblage connecté à la PCB (560) et étant
acheminé à travers la cavité interne (525) de la sec-
tion de poteau verticale (510) à partir de l’extrémité
supérieure de poteau (524) en descendant vers l’ex-
trémité inférieure de poteau (520).

5. Système de lecture de données selon la revendica-
tion 1, caractérisé en ce que le logement principal
de lecteur de données inclut un châssis en métal, et
dans lequel l’extrémité inférieure de poteau est di-

rectement reliée au châssis en métal du logement
principal.

6. Système de lecture de données selon la revendica-
tion 1, caractérisé en ce que le TDR (500) com-
prend une enceinte externe contenant une cavité in-
terne (525), une carte à circuit imprimé (PCB) (560)
disposée dans la cavité (525), un premier imageur
sur un côté inférieur de la PCB (560) fournissant le
champ visuel orienté vers le bas (185, 380, 700), et
un deuxième imageur sur un côté supérieur de la
PCB (560) pour fournir un champ visuel orienté vers
le haut ou vers le côté (705).

7. Système de lecture de données selon la revendica-
tion 6, caractérisé par
un bâti d’ensemble supérieur monobloc disposé par-
dessus le deuxième imageur et ayant une monture
de lentille supérieure et une monture de miroir
supérieure ;
un ensemble de lentilles supérieur monté sur la mon-
ture de connexion de lentille supérieure du bâti d’en-
semble supérieur ; et un miroir de renvoi monté sur
la monture de miroir supérieure du bâti d’ensemble
supérieur pour diriger un champ visuel (705) du
deuxième imageur vers l’extérieur à partir du TDR
(500).

8. Système de lecture de données selon la revendica-
tion 1, caractérisé par un premier imageur avec le
champ visuel orienté vers le bas (185, 380, 700) ; et
une source d’éclairage disposée dans le TDR (175,
375, 500) pour éclairer le champ visuel orienté vers
le bas (185, 380, 700) du premier imageur.

9. Système de lecture de données selon la revendica-
tion 1, caractérisé en ce que le TDR (175, 375, 500)
comprend au moins un imageur pour fournir le
champ visuel orienté vers le bas (185, 380, 700) de-
puis le dessus de la section supérieure de logement
(415).

10. Système de lecture de données selon la revendica-
tion 1, caractérisé en ce que le logement principal
comprend un lecteur d’imagerie avec un ou plusieurs
imageurs pour fournir de multiples champs visuels
à l’extérieur de la fenêtre horizontale (135, 325, 414)
et de la fenêtre verticale (115, 416, 418) de la section
inférieure de logement (105, 305, 410).

11. Système de lecture de données selon la revendica-
tion 1, caractérisé en ce que la structure de loge-
ment principal est construite et agencée pour instal-
lation au niveau d’une caisse ou d’un point de paie-
ment, la structure définissant une région de balayage
primaire opérationnelle pour lire de multiples côtés
d’un article en forme de boîte à six faces (20) que
l’on fait passer à travers la région de balayage pri-
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maire.

12. Système de lecture de données selon la revendica-
tion 11, caractérisé en ce que le TDR (175, 375,
500) a un autre deuxième champ visuel (185, 380,
700) dirigé vers le bas dans la région de balayage
primaire opérationnel pour lire un côté supérieur de
l’article (20).

13. Système de lecture de données selon la revendica-
tion 11, caractérisé en ce que le poteau (510) a une
extrémité inférieure de poteau couplée à la section
inférieure de logement (105, 305, 410) et l’extrémité
supérieure de poteau supporte une section d’extré-
mité supérieure élargie (524) disposée selon un an-
gle par rapport à la section de poteau verticale (510),
la section d’extrémité supérieure élargie (524) in-
cluant une cavité centrale (526) ; (b) un premier ima-
geur logé dans la cavité centrale (526) pour fournir
le premier champ visuel (185, 380, 700) par l’inter-
médiaire d’une projection à travers une première fe-
nêtre (603) sur la section d’extrémité supérieure élar-
gie (524) et dirigé en direction de la région de ba-
layage, le premier champ visuel (185, 380, 700) che-
vauchant au moins une partie de la fenêtre horizon-
tale (135, 325, 414) sur la section inférieure de lo-
gement (105, 305, 410) ; et (c) un deuxième imageur
logé dans la cavité centrale (526) et pour fournir le
deuxième champ visuel (705) par l’intermédiaire
d’une projection à travers une deuxième fenêtre
(534) sur la section d’extrémité supérieure élargie
(524), le deuxième champ visuel projetant à travers
la deuxième fenêtre (534).

14. Système de lecture de données selon la revendica-
tion 13, caractérisé en ce que la section inférieure
de logement (105, 305, 410) supporte un plateau de
pesage (130) configuré pour peser un article (20)
lorsqu’il est placé sur le plateau de pesage (130), et
dans lequel le poteau (176, 376, 510) est couplé à
la section inférieure de logement (105, 305, 410)
dans une position où le poteau (176, 376, 510) n’est
pas pesé par le plateau de pesage (130).

15. Système de lecture de données selon la revendica-
tion 1, caractérisé en ce que le poteau (176, 376,
510) et le TDR (175, 375, 500) sont disposés au sein
d’un périmètre externe de la structure de logement
principal.

16. Procédé de lecture d’un code optique sur un article
(20) en utilisant un lecteur de données situé au ni-
veau d’un poste de point de vente (POS) pour lire
efficacement le code optique à mesure que l’on fait
passer l’article (20) à travers une région de balayage,
le lecteur de données ayant un logement avec une
section inférieure de logement (105, 305, 410) avec
une fenêtre horizontale orientée vers le haut (135,

325, 414) et une section supérieure de logement
(415) disposée sur un côté de la section inférieure
avec une fenêtre verticale orientée vers le côté (115,
416, 418), comprenant les étapes consistant à :

faire passer un objet en forme de boîte rectan-
gulaire à six côtés (20) au sein de ou à travers
la région de balayage avec un premier côté la-
téral de l’objet en forme de boîte (20) orienté
vers la fenêtre verticale (115, 416, 418), un côté
inférieur orienté vers la fenêtre horizontale (135,
325, 414), un côté supérieur orienté à l’écart de
la fenêtre horizontale (135, 325, 414), un deuxiè-
me côté latéral orienté à l’écart de la fenêtre ver-
ticale (115, 416, 418), un côté latéral avant, et
un côté latéral arrière ;
effectuer une lecture à travers la fenêtre hori-
zontale (135, 325, 414) pour lire le côté inférieur
de l’article (20) ;
effectuer une lecture à travers la fenêtre verti-
cale (115, 416, 418) pour lire le premier côté
latéral de l’article (20) ; et
effectuer une lecture à partir d’un lecteur des-
cendant (TDR) (175, 375, 500) dans un premier
champ visuel (185, 380, 700) par-dessus la sec-
tion supérieure de logement (415) et vers le bas
et dans la région de balayage pour lire le côté
supérieur de l’article (20), le TDR (175, 375, 500)
étant disposé sur un poteau (176, 376, 510) et
s’étendant au-dessus de la section supérieure
de logement (130, 320, 415), caractérisé par
le poteau (176, 376, 510) étant positionné der-
rière la section supérieure de logement (415) et
par la fourniture au TDR (175, 375, 500) d’un
deuxième champ visuel (705) dirigé à l’écart de
la région de balayage.

17. Procédé de lecture de données selon la revendica-
tion 16, caractérisé en ce que le deuxième champ
visuel (705) est dirigé vers l’extérieur à partir du TDR
pour lire un article (20) présenté à proximité de celui-
ci.

18. Procédé de lecture de données selon la revendica-
tion 16, caractérisé en ce que le deuxième champ
visuel (705) est dirigé à l’écart de la région de ba-
layage pour lire un affichage de dispositif électroni-
que présenté à proximité de celui-ci.
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