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1. An improved area array detection readhead for examining test samples 

on a sample detection area, comprising:
an area array detector imaging a reduced field of said sample detection area; 
an optical wedge positioned between said area array detector and said sample

detection area to shift said reduced field on said sample detection area such that a length 
of said reduced field of view is aligned with said width of said sample detection area;

a switching mechanism for changing the position of said optical wedge relative 
to said area array detector and said sample detection area; and

wherein said optical wedge is mounted within a wedge housing, said switching 
mechanism engaging said wedge housing.



1

HIGH SPATIAL RESOLUTION AREA ARRAY DETECTION 
READHEAD AND METHOD FOR USING THE SAME

Field Of The Invention

The present invention generally relates to the field of clinical chemistry. More 

particularly, the present invention relates to an improved area aray detection 

readhead having high spatial resolution that analyzes the color change associated with

5 one or more test areas on a test strip following contact thereof with a liquid specimen, 

such as urine or blood.
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Background Of The Invention

Reagent test strips are widely used in the field of clinical chemistry. A test 

strip usually has one or more test areas, and each test area is capable of undergoing 

io a color change in response to contact with a liquid specimen. The liquid specimen 

usually contains one or more constituents or properties of interest. The presence and 

concentrations of these constituents of interest in the specimen are determinable by 

an analysis of the color changes undergone by the test strip. Usually, this analysis 

involves a color comparison between the test area or test pad and a color standard or

15 scale. In this way, reagent test strips assist physicians in diagnosing the existence of 

diseases and other health problems.

Color comparisons made with the naked eye can lead to imprecise 

measurement. Today, strip reading instruments employ a variety of area array 

detection readheads utilizing CCD (charge-coupled device), CID (charge-injection

20 device) or PMOS detection structures for detecting color changes to the test strips. 

These instruments accurately determine the color change of a test strip but sometimes 

fail to measure minute color inconsistencies due to the limited spatial resolution for 

a given sample detection area or field of view. For example, a 739 X 484 pixel array 

with a fixed field of view equal to 4" X 3" results in a fixed pixel spatial resolution

25 equal to .0062" X .0054" (based on a pixel size of 9.92 μιη x 8.66 gm). Area array 

detection readheads having resolutions in this trnge can fail to detect minute color 

variations (i.e. Non Hemolyzed Trace detection of Occult Blood reagent, etc.) on the
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image of a MULTISTIX® reagent strip of the type sold by Miles Inc.. Diagnostics 

Division, of Elkhart, Indiana 46515. After the urine specimen contacts the test pad 

of a MULTISTIX® reagent strip, intact blood cells appear as tiny green blotches on 

the yellow test area. The area array detection readhead can miss the minute color

5 variation caused by an individual blood cell due to the cell’s very small size. 

Unfortunately, area arrays detection readheads having higher spatial resolutions which 

can detect minute color variations cost considerably more and are less reliable. 

Therefore, a need exists for new area array detection system which provides 

improved spatial resolution without a significant increase in cost or risk.

io Most area array detection readheads are designed to work with video camera

systems which conform to broadcast television standards, and thus the spatial 

dimensions (L x W) of the area arrays in the detection readheads are proportional to 

the 4 x 3 aspect ratio of television picture tubes. Area array detection readheads 

typically use area arrays having the 4 x 3 aspect ratio to lower cost and risk.

15 Typically, the area array detection readhead has a lens that images a fixed sample 

detection area or field of view (the example above used a 4" x 3" area) onto an area 

array having a 4 x 3 aspect ratio (i.e. 6.4 mm x 4.8 mm). The present invention 

takes advantage of the lower cost and risk associated with current area array detectors 

and provides improved spatial resolution.

20 Summary Of The Invention

The present invention involves modifying an existing area array detection

readhead to provide improved spatial resolution within the sample detection area. 

One modification involves reducing the field of view of the area array detection 

readhead to less than the original sample detection area. The reduction in the field

25 of view increases pixel spatial resolution because the same number of pixels in the 

area array detector cover a smaller area. For example, a 4" x 3" sample detection 

area can be reduced to 3" x 2.25." This reduction can be achieved by changing the 

magnification of the lens of the area array detection readhead or by moving the 

sample detection area closer to the area array detection readhead. The next

30 modification involves properly aligning the reduced field of view within the sample
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detection area to take advantage of the improved pixel resolution. Preferably, by 

rotating the typical area array detection readhead 90 degrees with respect to the 

sample detection area, the length of the reduced field of view aligns with the width 

of the sample detection area. Using the example, the 3" length of the reduced field

5 of view aligns with the 3" width of the sample detection area, and the 2.25" width 

of the field of view aligns with the middle 2.25" of the 4" length of the sample 

detection a:ea.

The improved area array detection readhead utilizes an optical wedge 

positioned between the area array detection readhead and the sample detection area, 

io The optical wedge is designed with the proper slope relative to the sample detection 

area to shift the reduced field of view a predetermined number, X, of degrees from 

normal along the length of the sample detection area to cover a first field of the 

sample detection area. The selected shifting angle for the field of view and thus the 

angle for the optical wedge depends on a number of factors such as the type of area

15 array detector, the magnification of the lens, the size of the field of view, the desired 

spatial resolution, the size of the sample detection area, the size of the area array, the 

distance from the sample detection area, etc. Using the example, the optical wedge 

shifts the 3" x 2.25" field of view to cover a 3" x 2.25" portion or field of the 4" x 

3" sample detection area. Furthermore, by inverting the optical wedge or introducing

20 another optical wedge, the field of view is shifted to cover the remaining field of the

' sample detection area. As such, the sample detection area is divided into two fields

that cover the entire sample detection area. Accordingly, by switching or inverting 

the optical wedge, the improved area array detection readhead shifts the reduced field 

of view to image the entire sample detection area at the higher spatial resolution. In

25 this way, the improved area array detection readhead improves the spatial resolution 

of prior area array detection readheads by utilizing more pixels per surface area.

Brief Description Of The Drawings

The advantages of the present invention will become apparent upon reading 

the following detailed description and upon reference to the accompanying drawings

30 in which:
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FIG. 1 shows a prior art embodiment of a test sample detector utilizing an 

area array detection readhead;

FIG. 2 shows a test sample detector utilizing an area array detection readhead 

with a reduced field of view which has been rotated 90 degrees in accordance with

5 the improved area array detection readhead of the present invention;

FIG. 3 shows an image of the sample detection area divided into two fields; 

FIG. 4 shows a side view of an improved area array detection readhead

utilizing an optical wedge in a first position to shift the field of view a predetermined 

number, X of, degrees from normal on the sample detection area; and

10 FIG. 5 shows a side view of another embodiment of an improved area array

detection readhead with the optical wedge in a second position to shift the field of 

view X degrees from normal on the sample detection area.

Detailed Description Of The Preferred Embodiments

Referring now to the drawings, and more particularly to FIG. 1, there is

15 illustrated an existing test sample detector, generally designated by the reference 

numeral 10. The test sample detector 10 utilizes an area array detection readhead 

11 that includes an area array detector 12 and a lens 14. The area array detection 

readhead 11 views a sample detection area 16 through the lens 14 which focuses an 

image of the sample detection area 16 onto the area array of the area array detector

20 12. The test sample detector 10 analyzes test samples within the sample detection

area 16. In the preferred embodiment, reagent test strips are placed in the sample 

detection area 16, either manually or by a transport mechanism 18. Each test strip 

has test pads reacted with the test samples containing constituents of interest. The 

test pads change color when reacted with the liquid test samples containing

25 constituents of interest. By analyzing the color of the test pads, the concentration or 

presence of a constituent of interest can be determined as well as other measurable 

properties of the liquid specimen such as color or specific gravity.

The area array detection readhead 11 can include such conventional area array 

detection readheads as CCD cameras (i.e. color, monochrome or monochrome with

30 color filters), CID cameras or transistor arrays (i.e. PMOS detection structures). The

MSE-1870



5

test sample detector 10 can be a video test strip reader as described in co-pending 

U.S. application No. 08/117,782, herein incorporated by reference. For purposes of 

a general description of the test sample detector 10, the area array detection readhead 

11 produces an analog signal representing an image of the sample detection area 16.

5 Typically, an illumination source 19 illuminates the sample detection area 16, and the 

illumination source 19 should evenly illuminate the sample detection area 16 in order 

for the area array detection readhead 11 to accurately measure the color or reflectance 

of the test samples on the sample detection area 16. This illumination source 19 is 

shown in FIG. 1 as a fiber optic illumination ring connected to a stabilized source 20.

10 The test sample detector 10 of FIG. 1 is illustrated with conventional

processing and control circuitry 21 coupled to the area array detection readhead 11. 

The processing and control circuitry 21 receives the analog signals from the area 

array detection readhead 11 and processes these signals to analyze the test samples. 

The processing and control circuitry can include an image handler 22 conventionally

15 coupled to the area array detection readhead 11. The image handler 22 usually 

includes a signal converter 23 that converts or digitizes the analog signal from the 

area array detection readhead 11 into a digital signal representing the image. 

Typically, the image handler 22 also stores the image represented by the digital signal 

in a manner that enables a processor 24 to effectively process the digital information.

20 Alternatively, the area array detection readhead can include a signal converter to 

produce a digital signal to the image handier.

The processor 24 is conventionally coupled to the image handler 22. The 

processor 24 is preferably a Digital Signal Processor (DSP) on a dedicated board that 

analyzes the image of the sample detection area 16 represented by digital information.

25 The processor 24 is coupled to a memory 26, for storing analysis data, instructions 

and calculation results. Moreover, the processor 24 is conventionally coupled to a 

display 30 and/or a printing mechanism 32 for displaying the test results and a keypad 

34 to enable user interaction with the test sample detector 10. The test sample 

detector 10 can also include a co-processor (not shown) for performing calculations

30 or controlling the transport mechanism : 8 and a secondary storage (not shown), such 

as disk storage.

MSE-1870
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For discussion purposes, the area array detection readhead 11 of FIG. 1 

conforms to broadcast television standards, and thus the dimensions (L x W) for the 

area array (not shown) of the area array detector 12 are proportional to the 4 x 3 

aspect ratio seen on television picture tubes. As such, the lens 14 of the area array

5 detection readhead 11 focuses a fixed field of view or sample detection area 16 (the 

above example uses a 4" x 3" field of view) 16 onto the area arrays (not shown) of 

the area array detector 12 which has a 4 x 3 aspect ratio (assuming fixed size pixels). 

A typical size for the area array is 6.4 mm x 4.8 mm. To remain consistent with the 

above example and for ease of understanding, the area array detection readhead 11 

io has a fixed field of view equal to 4" x 3" which, at this point, is the sample 

detection area 16. Moreover, the area array detector 12 has a 739 x 484 pixel array 

resulting in a fixed pixel resolution of .0054 inches of sample detection area/pixel x 

.0062 inches of sample detection area/pixel. This resolution is based on an area array 

with a size of 6.4mm x 4.8 mm and a fixed pixel size of 8.66 microns x 9.92

15 microns.
In the preferred embodiment, several modifications of the known test sample 

detector 10 are required to achieve improved spatial resolution within the same 

sample detection area 16. FIG. 2 illustrates a modified test sample detector 40 which 

has a reduced field of view covering slightly over half of the sample detection area

20 16. As mentioned above, the original field of view was the same size as the sample

detection area 16. In accordance with the preferred embodiment, the field of view 

of the area array detection readhead 42 is reduced to approximately half of the 

original field of view. Reducing the field of view by approximately one half 

increases the pixel spatial resolution by 78% because the same number of pixels in

25 the area array of the detector 12 cover a smaller area (i,e., the reduced field of view). 

In the example, the 4" x 3" field of view is reduced to 3" x 2.25". This can be 

accomplished by changing the lens 14 of FIG. 1 to a lens 46 with a stronger 

magnification or by moving the sample detection area 16 closer to the area array 

detection readhead 42.

30 To obtain the preferred configuration for the reduced Field of view 44

illustrated in FIG. 2, the area array detector 12 of FIG. 1 must be modified by
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rotating the area array detector 12 90 degrees with respect to the 4" x 3" sample 

detection area 16. As can be seen in FIG. 2, this orientation positions the reduced 

field of view 44 in the middle of the sample detection area 16. Moreover, using the 

example, the 3" length of the reduced field of view 44 aligns with the 3" width of the

5 sample detection area 16. At this point, the area array detection readhead 42 has an 

improved spatial resolution in the field of view 44 but only covers a little over half 

of the sample detection area 16.

The present invention involves shifting the reduced field of view 44 by + and

- a predetermined number of degrees, X, from normal along the length of the sample

10 detection area 16. In this way, the improved area array detection readhead scans the

entire sample detection area 16 with the reduced field of view 44 with an improved 

spatial resolution. According to the example described for the preferred embodiment 

of the present invention, the field of view 44 is shifted + and - about 17 degrees 

from normal along the length of the sample detection area 16 to detect the entire 4"

15 x 3" sample detection area 16, As shown in FIG. 3, shifting the field of view + and

- 17 degrees divides the sample detection area 16 into two fields 50a and 50b. The 

two fields 50a and 50b lie side by side in the sample detection area 16, and although 

not required, the two fields 50a and 50b are shown overlapping in the middle of the 

sample detection area 16. By way of the example, the dimensions for each of the two

20 fields 50a and 50b is the same as the reduced field of view, 3" X 2,25", and the 

dimensions for the sample detection area 16 is 4" x 3".

The preferred embodiment of the present invention uses an optical wedge to 

shift the reduced field of view 44 by + and - a predetermined number of degrees, X, 

from normal along the length of the sample detection area 16. In a first position the

25 optical wedge shifts the field of view + X degrees. FIG. 4 shows an improved area 

array detection readhead 54 that utilizes approximately a 9.5 degree optical wedge 52 

positioned between the lens 46 of the area array detection readhead 54 and the sample 

detection area 16 to shift the reduced field of view 44 (FIG. 2) approximately +17 

degrees to cover the field 50a of the sample detection area 16. The determination of

30 a shifting angle and the angle for the optical wedge depends on many factors, 

including the type of area array detector, the magnification of the lens, the size of the

MSE-1870



8

·β·
 

«··
 

«ο
 

«« 
»e

 
·

 
·

 
οβ ««ο

field of view, the desired spatial resolution, the size of the sample detection area, ±e 

size of the area array, and general physical specifications for the test sample detector. 

In this embodiment of the improved area array detection readhead 54, the optical 

wedge 52 is mounted within a wedge housing 56 that is preferably made of plastic,

5 Moreover, the wedge housing 56 is moveably mounted relative to the lens 46 of the 

improved area array detection readhead 54,

The improved area array detection readhead uses a switching mechanism 57 

engaging the optical wedge 52 to change the position of the optical wedge 52 relative 

to the lens 46 and the sample detection area 16 such that the entire sample detection 

io area 16 is examined with the reduced field of view 44 (FIG. 2). In a preferred 

embodiment, the wedge housing 56 includes teeth 58 attached to or molded into the 

housing 56. The teeth 58 are preferably engaged by a motor 60 that is adjacent to 

the housing 56 and forces the rotation of the wedge housing 56 to change the position 

of the optical wedge 52 with respect to the lens 46. Preferably, the motor 60 should

15 include at least one gear to engage the teeth 58 of the wedge housing 56.

After the test samples on the field 50a of the sample detection have been 

examined, a control signal is sent over a motor control line 62 that activates the 

motor 62. The motor 62 engages the wedge housing 56 and rotates the optical wedge 

52 about 180 degrees from its current position to a second position. In the second

20 position, the selected optical wedge 52 shifts the reduced field of view 44 (FIG. 2) - 

X degrees form normal along the 4" length of the sample detection area 14 to cover 

the other field 50b of the sample detection area 16. Using the approximately 9.5 

degree optical wedge 52 of FIG. 4 in the second position, the optical wedge shifts the 

field of view 44 about -17 degrees from normal to cover the remainder of the sample

25 detection area 16. As such, the improved area array detection readhead 54 examines 

test samples on the entire sample detector area 16 with improved spatial resolution 

at a low cost and high reliability.

FIG. 5 shows another embodiment of an improved area array detection 

readhead 64 of the present invention with a field shifter using two optical wedges 66a

30 and 66b. In FIG. 5, the optical wedge 66a shifts the reduced field of view 44 (FIG. 

2) to cover the field 50b of the sample detection area 16. As in the above example,
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a 9.5 degree optical wedge 66a is positioned between the lens 46 and the sample 

detection area 16. The optical wedge 66a, however, is housed within a wedge 

housing 68 together with another optical wedge 66b symmetrically positioned opposite 

the wedge 66a. The wedge housing 68 is moveably mounted relative to the lens 46

5 of the improved area array detection readhead 64 to enable either the optical wedge 

66a or 66b to be positioned between the lens 46 and the sample detection area 16. 

Preferably, the wedge housing 68 is adapted for engagement by a switching 

mechanism 70, The switching mechanism 70 is preferably mounted adjacent to the 

wedge housing 68 and engages the wedge housing 68 for changing the positions of 

io the optical wedges 66a and 66b relative to the lens 46 and the sample detection area

16.

As shown in FIG. 5, the optical wedge 66a shifts the reduced field of view 44 

(FIG. 2) about - 17 degrees to cover the field 50b of the sample detection area 16. 

After the test samples on the field 50b have been examined, the reduced field of view

15 44 (FIG. 2) is shifted + 17 degrees from normal along the 4" length of the sample

detection area 16 to examine the test samples on the field 50a of the sample detection 

area 16. To accomplish this* a switching signal on a switching mechanism control 

line 72 activates the switching mechanism 70. The switching mechanism 70 changes 

the position of the wedge housing 68 such that optical wedge 66b is positioned

20 between the lens 46 and the sample detection area 16. The switching 70 mechanism 

can include a motor, gear and teeth configuration (not shown) or a spring-loaded 

solenoid. In the case of the spring-loaded solenoid shown, the switching signal 

activates the solenoid to force the wedge housing 68 to a first position, and when the 

switching signal is interrupted, the solenoid is deactivated, thereby allowing the spring

25 to force the wedge housing 68 to a second position. As the optical wedge 52 of FIG. 

4, the optical wedge 66b shifts the reduced field of view 44 (FIG. 2) approximately 

+ 17 degrees from normal along the 4" length of the sample detection area 16 to 

cover the field 50a of the sample detection area 16. In this way, the improved area 

array detection readhead 64 analyzes test samples on the entire sample detection area

30 16 with improved spatial resolution.

MSE-1870
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The improved area array detection readhead of the present invention provides 

higher spatial resolution at low cost and low risk. The improved area array detection 

readhead involves cheap but effective modifications to existing area array detection 

readheads, including area array detection readheads utilizing CCD technology, CID

5 technology, transistor arrays and other forms of photo-sensidve area arrays.

Thus, the improved area array detection ,/adhead and method for providing 

improved spatial resolution and many of its attendant advantages will be understood 

from the foregoing description and various modifications may be made in the form, 

construction and arrangement of the parts thereof without departing from the spirit 

io and scope of the invention or sacrificing all of its material advantages, the form

described above being merely a preferred embodiment thereof.

a · · 
a · a
• · a «

* a a a
• a a

a a a

a a a
• a a

a a a a
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The claims defining the invention are as follows:
1. An improved area array detection readhead for examining test samples 

on a sample detection area, comprising:
an area array detector imaging a reduced field of said sample detection area; 
an optical wedge positioned between said area array detector and said sample

detection area to shift said reduced field on said sample detection area such that a length 
of said reduced field of view is aligned with said width of said sample detection area;

a switching mechanism for changing the position of said optical wedge relative 
to said area array detector and said sample detection area; and

wherein said optical wedge is mounted within a wedge housing, said switching 
mechanism engaging said wedge housing.

2. The improved area array detection readhead of claim 1 wherein said 
switching mechanism including a motor engaging said wedge housing.

3. The improved area array detection readhead of claim 1 wherein said 
area array detector imaging said field through a lens positioned between said optical 
wedge and said area array detector.

4. The unproved area array detection readhead of claim 1 wherein said 
area array detector utilizing CCD technology.

5. The improved area array detection readhead of claim 1 wherein said
area array detector utilizing CID technology. ~

6. The improved area array detection readhead of claim 1 wherein said 
area array detector utilizing transistor array technology.

7. The improved area array detection readhead of claim 1 wherein said 
area array detector positioned such that a length of said reduced field of view aligning 
with said width of said sample detection area.

8. An improved area array detection readhead for examining test samples 
on a sample detection area, comprising:

an area array detector imaging a reduced field of said sample detection area; 
a field shifter positioned between said area array detector and said sample

detection area to shift said field on said sample detection area, said field shifter 
including a· first optical wedge and a second optical wedge;

a switching mechanism engaging said field shifter to change the positioning of 
said first and second optical wedges relative to said area array detector and said sample 
detection area; and

wherein said first and second optical wedges are mounted within a wedge 
housing, said switching mechanism engaging said wedge housing.

9. The improved area array detection readhead of claim 8 wherein said 
switching mechanism including a motor engaging said wedge housing.

(NtV<bHHI00759:fam
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10. The improved area array detection readhead of claim 8 wherein said 
switching mechanism including a spring-loaded solenoid engaging said wedge housing.

11. The improved area array detection readhead of claim 8 wherein said 
area array detector imaging said field through a lens positioned between said optical

5 wedge and said area array detector.
12. The improved area array detection readhead of claim 8 wherein said 

area array detector utilizing CCD technology .
13. The improved area array detection readhead of claim 8 wherein said 

area array detector utilizing CID technology.
io 14. The improved area array detection readhi.d of claim 8 wherein said

area array detector utilizing transistor array technology.
15. The improved area arr?" detection readhead of claim 8 wherein said 

first optical wedge positioned symmetrically opposite said second optical wedge.
16. The improved area array detection readhead of claim 8 wherein said 

is area array detector positioned such that a length of said reduced field of view aligning
with said width of said sample detection area. ;

17. The improved area array detection readhead of claim 16 wherein said 
area array detector having an area array with a length and width proportional to hbout 
4 x 3 and said sample detection having a length and width proportional to said length

20 and width of said area array, said area array detector being positioned such that said 
length of said area array aligns with said width of said sample detection array and said 
field being reduced to slightly over half of said sample detection area.

18. A method of improving the spatial resolution of an area array 
detection readhead for imaging a sample detection area to analyze test samples on said

25 sample detection area, said method comprising the steps of:
reducing said field of view of said area array detector within said sample

detection area to improve the spatial resolution of said area array detector; 
aligning said field of view within said sample detection area; 
shifting said field of view within said sample detection area to cover a first

30 field of said sample detection area; and
shifting said field of view within said sample detection area to cover a second

field of said sample detection area.
19. The method of claim 18 wherein said first and second portions cover

all of said sample detection area. .
35 20. The method of claim 18 wherein said first step of shifting comprises

the step of positioning an optical wedge between said area array detector and said

lN;\libHH]OO759;lant
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21. The method of claim 20 wherein said second step of shifting 
comprises the step of changing the position of said optical wedge relative to said area 
array detector and said sample detection area.

22. The method of claim 18 wherein said step of reducing comprises 
5 moving said sample detection area closer to said area array detector to reduce said field

to slightly over half of said sample detection area.
23. The method of claim 18 wherein said step of reducing comprises 

employing a lens with the desired magnification for said area array detector to reduce 
said field to slightly over half of said sample detection area.

io 24. The method of claim 21 or 22 wherein said step of aligning includes
rotating said area array detector such that a length of said field of view aligning with 
said width of said sample detection area,

25. An improved area array detection readhead for examining samples or 
a sample detection area, substantially as hereinbefore described with reference to

15 Figures 2 to 5 of the accompanying drawings.
26. A method of improving the spatial resolution of an area array 

detection readhead for imaging a sample detection area to analyze test samples on said 
sample detection area substantially as hereinbefore described with reference to Figures 
2 to 5 of the accompanying drawings.

20

DATED this Twenty-second Day of April 1998 
Bayer Corporation

Patent Attorneys for the Applicant/Nominated Person 
25 SPRUSON & FERGUSON
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High Spatial Resolution Area Array Detection Readhead and Method 
for Using the Same

Abstract
The high spatial resolution area array detection readhead (42) and method for using the 

- 5 same involve modifying an existing area array detection readhead (42) to provide
improved spatial resolution Within the sample detection area (16). One modification

■ involves reducing the field of view (44) of the area array detection readhead (42). The 
reduction in the field of view increases pixel spatial resolution because the same number 
of pixels in the area array detector cover a smaller area. This reduction can be achieved 

io by changing; the magnification of the lens (46) of the area array detection readhead (42) or 
by moving the sample detection area (16) closer to the area array detection readhead. The 
next modification involves properly aligning the reduced field of view within the sample

·’*·.; detection area (16) to take advantage of the improved pixel resolution. Preferably, by
·**·,· rotating the typical area array detection readhead (54) 90 degrees with respect to the
·’*·.· 15 sample detection area, (16) the length of the reduced field of view aligns with the width of

the sample detection area (16). Finally, an optical wedge (52) is positioned between the 
area array detection readhead (54) and the sample detection area (16). The optical wedge 
(52) is designed to shift the reduced field of view a predetermined number, X, of degrees 
from normal along the length of the sample detection area (16) to cover a first field of the

20 sample detection area (16). By inverting the optical wedge (52) or introducing another 
optical wedge, (66b) the field of view is shifted - X degrees from normal and fills the 
remaining field of the sample detection area (16). As such, the sample detection area is 
divided into two fields that cover the entire sample detection, area (16). Accordingly, by
switching the optical wedge (52) between the two wedge positions, the improved area ·· · · . . : ■ ' " : ' ' 

ί ’ ί 25 array detection readhead (54) shifts the reduced field of view + and - X degrees to image 
’· ··· the entire sample detection area at the higher spatial resolution.

[N:\liBC]00990:SAK



_2



□ /=15

l· -f
• · · «

β « · ·
62 —

» · ·» · « • · · ·

• ·

e ·

50a



SPRUSON & FERGUSON
AUSTRALIA

PATENTS ACT 1990

PATENT REQUEST: STANDARD PATENT

I/We, the Appl 1 cant(s)/Nominated Person(s) specified below, request I/We be 
granted a patent for the invention disclosed in the accompanying standard 
complete specification.

[70,71] Applicant(s)/Nominated Person(s):

Bayer Corporation, incorporated in Indiana, of 1127 Myrtle Street, 
Elkhart, Indiana, 46515, UNITED STATES OF AMERICA

[54] Invention Title:
High Spatial Resolution Area Array Detection Readhead and Method 
for Using the Same

[72] Inventor(s):
Andrew J. Dosmann

[74] Address for service in Australia:
Spruson & Ferguson, Patent Attorneys 
Level 33 St Martins Tower 
31 Market Street
Sydney New South Wales Australia (Code SF)

[31] AppPn No(s): 

273,263

Details of Basic Application (s):
[33] Country: [32] Application Date:[32] Application Date: 

30 June 1994US

DATED this TWENTY SECOND day of JUNE 1995

SEE AMEN 

FILED:........

Registered Patent Attorney

IRN: 298463 INSTR CODE: 58320

S 05694 4 230695

5845


