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therein. A motor 1s provided to drive a transmission shait to
rotate 1n a positive or a reverse direction. Two one-way shaft
bearings are engaged with the transmission shaft to drive the

rotational disks one-way 1n opposite directions for changing

lens and CCD combination to reach different resolutions. The
apparatus 1s located in the scanner for users to adjust scanner
resolution based on scanning requirements to get optimum

resolution result.
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CHANGEABLE RESOLUTION APPARATUS
AND METHOD FOR OPTICAL SCANNER

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

BACKGROUND OF THE INVENTION 10

1. Field of the Invention

The present invention relates to optical scanner that has two
rotation disks to respectively carry a plurality of different
lenses and Charge-Coupled Devices (CCD) for adjusting 15
resolution by changing lens and CCD combination so that
users may select different resolutions to meet different scan-
ning requirements.

2. Description of the Prior Art

Optical technology innovation in the past century has 20
spawned numerous optical products to benefit human being,
ranging from spectacles, telescope, to conventional or digital
camera, copy machine, monitor and scanner. Scanner 1s an
important optical device nowadays. It can scan important
image or text data files into computer. Then 1image and data 25
may be processed or edited for display or presentation use. It
saves a lot of data input and process time. Scanner quality and
value highly depends on 1ts resolution. Conventional scanner
usually has only one lens and one CCD for scanning in a
selected resolution. Such a design and structure has severely 30
limited its application and usefulness. When there 1s a need
for scanning of different resolutions, different sets of scanner
equipped with different resolutions will be needed. Users
have to 1mvest a lot more money to acquire many different
scanners. Scanning operation 1s more difficult to arrange and 35
become less eflicient. Scanner manufacturers have to design
and produce a lot more different scanners to meet market
needs. It adds more research and development costs. All this
begs for improvement.

40
SUMMARY OF THE INVENTION

The present invention aims at resolving a common problem
existed 1n conventional scanners which have only one set of
optical focusing means and cannot provide scanning for 45
documents of various resolutions. The present invention
offers a novel structure to attack the deficiency of conven-
tional scanners. The scanner according to the present mnven-
tion has an additional transmission motor attached with a
transmission gear for driving a transmission shaft. The trans- 50
mission shait has two one-way shaft bearings mounted
thereon. At any one time, only one set of the one-way shatt
bearings may recerve force and turn when driven 1n a positive
or reverse direction. The two one-way shalt bearings engage
with the gears of two rotational disks. The rotational disks 55
have respectively a center engaged with a spindle through a
one-way spindle bearing. The spindle has one end fixedly
engaged with an inner wall of the scanner. A first rotational
disk has a plurality of lenses located thereon. A second rota-
tional disk has a plurality of CCD located thereon. When the 60
motor rotates in positive or reverse direction, the two disks
may be turned respectively at two opposite directions (one
clockwise, another counterclockwise) to adjust relative posi-
tion between each other such that the lens and CCD may be
aligned to different combinations. Then focus of different 65
resolutions may be obtained for users to choose the optimum
combination to suit their requirements.

2

In one aspect, the lenses on the first rotational disk may
have different focuses. The first rotational disk may be turned
to position a lens on the optical path to pair with a stationary
CCD for obtaining a selected resolution.

In another aspect, each CCD has different resolution. And
the second rotational disk may be turned to move a selected

CCD on the optical path to pair with a stationary lens for
obtaining an optimum focus.

BRIEF DESCRIPTION OF THE DRAWINGS

The mnvention, as well as 1ts many advantages, may be
turther understood by the following detailed description and
drawings, 1n which:

FIG. 1 1s a perspective view of the present invention.

FIG. 2 1s a front end sectional view of a one-way bearing of
the present invention.

FIG. 3 1s schematic front view of the first rotational disk
having a plurality of lenses of different focuses located
therein.

FIG. 4 1s schematic front view of the second rotational disk
having a plurality of CCD of different resolutions located
therein.

FIG. 5 1s the process flow of the method according to the
present invention.

FIG. 6 15 a perspective view of another embodiment of the
present invention.

DETAILED DESCRIPTION OF THE PR
EMBODIMENTS

(L]
=]

ERRED

The optical scanner according to the present mvention
includes a first and second rotational disk. The first rotational
disk has a plurality of lenses of different focuses located
therein. The second rotational disk has a plurality of CCD of
different resolutions located therein. There 1s a motor which
has a transmission gear at a front end thereof to drive a
transmission shait to rotate 1in positive or reverse direction.
The transmission shait has two one-way shait bearings
mounted thereon for engaging respectively with the first and
second rotational disk such that the two rotational disks may
be turned 1n opposite directions. When the motor 1s rotating in
positive or reverse direction, only one set of the one-way shaft
bearings will be driven to turn. Through bi-directional rota-
tion of the motor, different combination of the lenses and
CCD may be obtained for adjusting different resolutions.
Then based on users requirements for different scanning reso-
lutions, the changeable resolution apparatus 1n the scanner
may be adjusted. Electronic circuits 1n the scanner then may
be triggered to figure out rotational position of the rotational
disks for getting a corresponding lens and CCD required. The
motor will be driven to make the necessary adjustment.

Referring to FIG. 1, the changeable resolution apparatus
according to the present invention includes a first rotational
disk 1, a second rotational disk 2, a spindle 3, a transmission
shaft 4 and a motor 3. The first rotational disk 1 (also shown
in FIG. 3) has a plurality of lenses 11a, 11b, 11¢ and 11d
located therein 1n an annular manner and a plurality of first
gear teeth 12 formed at the outer rim thereof. The lenses have
different focuses. The first rotational disk 1 may be turned for
adjusting a selected lens on the optical path.

The second rotational disk 2 (also shown 1n FIG. 4) has a
plurality of CCD 21a, 21b, 21c and 21d located therein 1n an
annular manner and a plurality of second gear teeth 22 formed
at the outer rim thereof. The CCD has different resolutions.
The second rotational disk 1 may be turned for adjusting a
selected CCD on the optical path.
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The spindle 3 has one end fixedly engaged with an inner
wall of the scanner casing and another end run through the
centers of the first and second rotational disk 1 and 2. The
centers of the first and second rotational disk engage respec-
tively with a one-way spindle bearing (unmarked 1n the fig-
ures) for mounting on the spindle 3. The two one-way spindle
bearings have opposite rotation directions for the first and
second rotational disk 1 and 2 to rotate respectively 1n oppo-
site directions.

The transmission shaft 4 has two one-way shaft bearings
41a and 41b mounted thereon and are engageable respec-
tively with the outer rims of the first and second rotational
disk 1 and 2. The shatit bearings 41a and 41b have opposite
rotation directions. The transmission shait 4 has one end
attached to a shafit gear 42 for engaging with a transmission
gear 51 located 1n front of he motor 5.

The motor 5, once energized, may drive the transmission

shaft 4 to rotate clockwise or counter clockwise through the
transmission gear 51 and shaft gear 42.
Hence, when the motor 5 rotates upon receiving instructions
from a control circuit located 1n the scanner, the transmission
shaft 4 will be driven to turn 1n one direction, consequently
drives one of the shaft bearings (41a or 41b) to rotate 1n one
direction.

FI1G. 2 shows the structure of the one-way shait bearing 41a
and 41b. It includes an inner tube 83 housed 1n an outer tube
81 with a plurality of rollers 82 located therebetween. The
inner tube 83 has a center bore fixedly engages with the
transmission shatit 4. The outer tube 81 has an inner perimeter
surface attached with a plurality of taper wedge members
812. Fach roller 82 1s located between two adjacent wedge
members 812. The outer tube 81 turther has a plurality of gear
teeth 811 for engaging with first gear teeth 12 or second gear
teeth 22. When the inner tube 83 1s driven by the transmission
shaft 4 and rotates in clockwise direction, the rollers 82 will
roll and be retained by a wider edge of the wedge member 812
without squeezing or engaging with the outer tube 81. Thus
the outer tube 81, gear teeth 811 and the rotational disk being,
engaged will remain stationary when the transmission shaift 4
1s turning. On the other hand, when the transmission shait 4
drives the mner tube 83 rotating 1n counter clockwise direc-
tion, the rollers 82 will be moved and wedged in the narrower
gap formed between the taper surface of the wedge member
812 and inner tube 83 outside circumierence to form an
engaged and latched condition. Then the outer tube 81 will be
dragged and turn 1n counter clockwise direction as the iner
tube 83 does. Through such an arrangement, the transmission
shaft 4 and 1nner tube 83 may be turned 1n both directions
(driven by the motor 5), while the out tube 81 and the rotation
disk being engaged may be turned only in one direction.

The one-way shaftbearing 41a and 41b are mounted on the
shaft 4 1n opposite turning directions. Hence when the motor
5 rotates 1n clockwise direction to drive the first rotational
disk 1, the second rotational disk 2 will remain stationary. By
the same token, when the motor 5 rotates 1n counter clockwise
direction to turn the second rotational disk 2, the first rota-
tional disk 1 will remain stationary.

As the lenses 11a, 11b, 11c¢ and 11d are located 1n the first
rotational disk 1 1n an annular manner, turning the first rota-
tional disk 1 may move one of the lenses (such as lens 11a) on
the optical path of the scanner to pair with a selected CCD
(such as 21a) to produce a selected resolution. Hence by
turning the first rotational disk 1, different lenses (out of 11a,
11b, 11c and 11d) may be moved and positioned to pair with
a selected CCD (such as 21a) for obtaining different combi-
nations of resolution. By the same token, the first rotational
disk 1 may be set stationary to position a selected lens (such
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as 11a) on the optical path, then actuating the motor 5 to rotate
the second rotational disk 2 to move and position different
CCDs (out of 21a, 21b, 21c and 21d) to pair with the selected
lens for obtaining different resolutions desired. If necessary,
the first rotational disk 1 may be turned again to placed
another lens (such as 11b, 11c or 11d) to pair with any of the
CCDs 21a, 21b, 21¢ and 21d. Through this arrangement, a
wide range of resolutions may be obtained and may greatly
expand its applications and usefulness.

FIG. 5 1llustrates the process flow of the method of the
present invention. First, scanner user sets and nputs a
selected resolution value based on scanning requirement
(step 61). The input value 1s fed into the circuits 1n the scanner
which has a control unit to calculate and determine desirable
combination of the lens and CCD (step 62). The circuits then
actuate the motor to rotate 1in positive and reverse directions to
turn the first and second rotation disk to selected positions,
and moves the selected lens and CCD to the optical path (step
63). There 1s an optical scan detecting system to judge i1 the
selected combination has the optimum resolution (step 64). If
the outcome of the step 64 1s negative, the process branches
back to the step 63 to adjust the lens and CCD positions for
selecting another set of lens and CCD combination. If the
outcome of the step 64 1s positive, the resolution adjustment
1s completed (step 65). The process set forth above may be
executed automatically for adjusting the resolution automati-
cally.

FIG. 6 shows another embodiment of this invention. The
apparatus according to the present invention has been posi-
tioned vertically and normal to the scanning surface. A slant
mirror 7 may be added to reflect the optical path for projecting
scanning 1mage to a lens 11 and a CCD 21. Such an arrange-
ment may save scanner internal space.

While the preferred embodiment of the mnvention has been
set forth for purpose of disclosure, 1t would be obvious to
those skilled 1n the art that various other changes and modi-
fications can be made without departing from the spirit and
scope of this mnvention. For instance, the one-way bearings
may be located on the spindle to engage with the first and
second rotational disk rather than be located on the transmis-
s10n shatft.

What 1s claimed 1s:

1. A changeable resolution apparatus for optical scanner,
comprising:

a first rotational disk having a first outer rim and a plurality

of lenses of different focuses located therein,

a second rotational disk having a second outer rim and a
plurality of charge-coupled devices (CCD) of different
resolutions located therein,

a spindle running through centers of the first and second
rotational disk for the first and second rotation disk to
rotate thereon,

a transmission shait having two one-way shait bearings
mounted thereon to engage respectively with the first
outer rim and second outer rim for turning the first and
second rotational disk, and one shait gear fixedly
mounted thereon, and

a motor attached with a transmission gear engageable with
the shait gear for driving the transmission shaftt to rotate
in clockwise or counter clockwise direction.

2. The changeable resolution apparatus for optical scanner
according to claim 1, wherein first and second outer rim have
respectively a plurality of gear teeth formed thereon for
engaging with the shaft bearings.

3. The changeable resolution apparatus for optical scanner
according to claim 1, wherein the spindle has one end fixedly
engaged with an inner wall of the scanner.
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4. The changeable resolution apparatus for optical scanner
according to claim 1, wherein the two one-way shaft bearings
have opposite rotation directions.

5. The changeable resolution apparatus for optical scanner
according to claim 4, wherein the one-way shait bearing 1s a
one-way transmission means and 1s firmly engaged with the
transmission shaft for transmitting transmission shaft rota-
tion when the transmission shait rotates 1n a positive direc-
tion, and disengaged with the transmission shait to form a

loose relationship when the transmission shait rotates 1n a
reverse direction.

6. The changeable resolution apparatus for optical scanner
according to claim 1, wherein each one-way shait bearing
includes:

an outer tube having an outer rim which has a plurality of
bearing teeth formed thereon for engaging with gear
teeth formed on the outer rim of the rotational disk, and
a plurality of spaced wedge members located on an inner
perimeter surface thereof,

an iner tube housed within the outer tube and spaced from
the inner perimeter surface having an inner bore engaged
with the transmission shaft, and

a plurality of rollers located between the outer tube and
inner tube, each roller 1s movably held between a pair of
adjacent wedge members such that the inner tube may
drive the outer tube to rotate when the rollers being
engaged between the mner tube and outer tube.

7. The changeable resolution apparatus for optical scanner
according to claim 1, wherein the apparatus 1s normal to
scanning surface for saving scanner internal space.

8. The changeable resolution apparatus for optical scanner
according to claim 7 further having a slant mirror to change
optical path from horizontal direction to vertical direction.

9. The changeable resolution apparatus for optical scanner
according to claim 1, wherein the center of the first rotational
disk has a one-way bearing located therein, the first rotational
disk 1s rotationable in only one direction.

10. The changeable resolution apparatus for optical scan-
ner according to claim 1, wherein the center of the second
rotational disk has a one-way bearing located therein, the
second rotational disk 1s rotationable 1n only one direction.

11. A changeable resolution method for optical scanner,
comprising the following steps:

a. providing a scanner equipped with a changeable resolu-
tion apparatus that has two rotational disks which have
respectively a plurality of lenses of different focuses and
a plurality of charge-coupled devices (CCD) of different
resolutions located therein, a motor for turming the two
rotational disks, and a control unit for controlling the
motor,

b. entering a selected resolution value,

c. calculating by the control unit to determine combination
of the lens and CCD,

d. driving the rotational disks to positions desired based on
calculation value,

¢. completing adjustment.

12. The changeable resolution method for optical scanner
according to claim 11, wherein the step ¢ 1s performed again
when the step d outcome does not reach an optimum resolu-
tion desired.

13. The changeable resolution method for optical scanner
according to claim 11, wherein the step d 1s performed repeat-
edly until reaching an optimum resolution desired before
going to the step e.
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14. A method, comprising:

receiving a selected resolution value;

calculating to determine a combination of one or more

lenses and two or more charge-coupled devices of dif-
Jerent resolutions, and

driving the two or more charge-coupled devices to a posi-

tion based at least in part on said calculating.

15. The method of claim 14, wherein said calculating is
performed again when said driving does not reach an
approximate rvesolution desirved.

16. The method of claim 14, wherein said drviving is per-

Jormed repeatedly until reaching an approximate vesolution

desired before completing adjustment.

17. The method of claim 14, wherein said calculating com-
prises determining a combination of two or more lenses of
different focuses and two or more charge-coupled devices of
different vesolutions.

18. An apparatus, comprising.

a first substrate including one or more lenses located

therein,

a second substrate including two or move charge-coupled

devices of different resolutions located therein, and

a motor operatively associated at least with the second

substrate and capable of driving at least the second
substrate to optically couple an identified lens to an
identified charge-coupled device.
19. The apparatus of claim 18, wherein said one or more
lenses comprises two or more lenses of different focuses, and
wherein said motor is operatively associated with the first
substrate and capable of driving the first substrate.
20. The apparatus of claim 18, wherein said first substrate
comprises a first votational disk and wherein said second
substrate comprises a second rotational disk.
21. The apparatus of claim 20, further comprising a
spindle running through said first and second rotational
disks, the spindle capable of rotating said first and second
rotation disks thereon.
22. The apparatus of claim 20, further comprising a trans-
mission shaft having two one-way shaft bearings mounted
thereon capable of engaging vespectively with said first rota-
tional disk and a said second rotational disk, wherein said
transmission shaft is capable of turning the first and second
rotational disk.
23. The apparatus of claim 22, wherein said motor is
operatively associated at least with said first votational disk
and said second rotational disk at least via said transmission
shaft.
24. A method, comprising:
determining, in view of a selected rvesolution value, a com-
bination of a lens from among a plurality of lenses of
different vespective focuses and a charge-coupled device
from a plurality of charge-coupled devices of different
respective resolutions to effect a scanning opervation cor-
responding to the selected resolution value, and

positioning at least one of the lens that is determined and
the charge-coupled device that is determined to effect the
scanning operation.

25. The method of claim 24, wherein said determining is
performed again when said positioning does not reach an
approximate selected rvesolution value.

26. The method of claim 24, wherein said positioning is
performed repeatedly until reaching an approximate selected
resolution value before completing adjustment.
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