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DUAL-HEAD PHOSPHOR SCREEN SCANNER

CROSS-REFERENCE TO RELATED APPLICATIONS
_ 'I"h_e present application is a regular application which claims the benefit of
U.S. Provisional Patent Application No. 60/110,151 filed November 25, 1998 (Atty. File:
No. 18482-000400).

TECHNICAL FIELD
The present invention relates to methods and systems for reading iinages _
stored on photo-stimulable media, and in particular to reading images stored on phosphor

radiation screens,

' BACKGROUND OF THE INVENTION:

The use of photostimulable phosphor image storage screens as a
replacement for an x-ray film and other sensors is well known. Phosphor image screens
work by trapping individual x-ray photoﬁs in a storage layer. The latent image trapped in
the screen can then be read by séanning the Storage layer using a suitable wavelength
excitation beam, preferably from a focussed laser. The laser excitation beam causes the
screen to release ihe latent image in the form of emitted stimulable phosphdr light that is -
proportional to the x-ray energy applied to the screen during exposure. The emitted light
is collected by an optical system and is cor_xverted into an electronic signal proportional to .
the emitted light. The electrical signal is then_,éonverted into a digital value and passed to
a computer which generates and stores an image file. The image file can then be
displayed as a representation of the original radiograph, with image enhancement
software applied to augment the radiographic information.

Various known systems for moving a scanning head or directing a
scanning beam across image or data storage screens are known. In one family of systems,
an X-Y raster scan is taken as follows. The scanning head or beam first scans in a
straigh_t lipe across the screen in an X direction. The scféen _is then moved a short

incremental distance in the Y direction. (Alternatively, the scanning head or the optics
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directing the beam can be moved incrementally in the Y direction). Thereafter, an X
directional scan is repeated. Accordingly, by scanning back and forth in one direction,
while intermittently advancing the screen, (or re-directing the scanning beam), in a
perpendicular direction, an X-Y raster scan is generated. In a second family of systems,
the image or data storage screen is rotated in the plane of the screen about a center point
in the screen while a scanning head is moved radially across the screen.

A problem common to both families of scanning systems is the problem of
precisely controlling the movement of the scanning head, (or the movement of the optical
system directing the scanning beam, which may comprise a galvanomenic mirror). This is
partially dueto the fact that the scanning head or scanning beam optics must be rapidiy
moved back and forth in at least one dlrectron with the speed of such movement

| constantly and quickly changing. Accordmgly, such scanmng heads or scannmg beam

optical systems which rapldly move back and forth are typlcally subj ect to accelerations
which cause problems including mechamcal wear and faxlure and reduce read e£ﬁc1ency
(1 e.: duty cycle) time to less than 100%. Moreover, problems exist when attemptmg to
accurately posmon such a movmg scanmng head or beam direction system to direct an

' incident beam ata desired location on the phosphor sereen

" ‘A second problem common to exlstmg lmagmg systems is that such

" -systems are conﬁgured such that the response radxatlon exmtted by the screen is not -
20° |
o mcldent laser light at the screen. Accordingly, a first optical tram is requlred to direct and

directed back to a light detector through the same optlcal tram that was used to dlrect

focus the inciderit light on the screen, and a second optlcal tram is required to detect and

measure the response radiation emitted by the screen.

It would 1nstead be desirable to provide a system for high speed scanning
of a phosphor screen, (or any other photostimulable media), which moves a scanning
beam head in a path across the surface of the phosphor screen to generate a raster scan, |
yet avoids the problems of controlling the back and forth movement of the scanning head
across the screen. It would also be desirable to avoid potential inaccuracies, control and
wear and tear problems caused by acceleration forces moving such a scanning head back
and forth in one or two directions, at the same time achieving near 100% duty cycle read
efficiency. ' ' |

'Moreover. it would be desirable to create a high speed scanning system

which has minimal dead time during its operation such that a near continuous data stream _

can be generated as the phosphor screen is scanned.
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. Additionally, it would be desirable to create a high speed scanning system
which does not require a transport mechanism which either moves the phosphor screen in
two perpendicular directions (such as would be accomplished with an X-Y transport
mechanism), or rotates the phosphor screen. '

Additionally, it would be desirable to create a high speed scanning system
which uses the same optical train for phosphor screen stimulation and data collection:

SUMMARY OF THE INVENTION

The present invention provides systems'and methods for scanning a
photostimulable imaging plate, (which may preferably comprise 'phosphor storage
screen), with a scanning system comprising a continuous belt drive having at least two
scanning heads mounted thereon. In one preferred aspect, a dual-head scanning device is
provided, but the present invention also encompasses more than two scanning heads
being used. .
In accordance with the present invention, the two (or more) scanning heads
are moved across the surface of a phosphor screen by a rotating belt drive, and are - -
preferably attached to the continuous belt drive at equidistant locations around the belt. .
drive.

" A laser is positioned to direct a laser beam in a beam path which passes
above, and fully across, the imaging plate. Preferably, the laser beam path is parallel to
the surface of the imaging plate, however, the laser beam path can also be angled to the
surface of the imaging plate as long as it passes fully across the surface of the imaging
plate.

" The continuous belt drive is dimensioned and positioned to sequentially
move each of the first and second scanning heads across the surface of the imaging plate
in a path which is collinear with the laser beam, with only one of the scanning heads |
being disposed in the laser beam path at a time.

Each scanning head operates to reflect the incident laser beam onto the
surface of the imaging plate. In addition, each of the scanning heads directs response
radiation emitted by the imaging plate towards a photodetector. The signal output of the
photodetector is used to create an image corresponding to the image stored on the
phosphor screen.

The present invention also provides methods for scannmg an imaging

plate, comprising, directing a laser beam in a beam path across the surface of the imaging

- PCT/US99/28133
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plate; and alternatingly moving first and second scanning heads across the surface of the
imaging plate in a path collinear with the beam path wherein only one of the first and
second scanning heads is positioned collinear with the beam path at a time. -

Each of the plurality of scanning heads scans one after another in repeatmg

sequence across the surface of the phosphor screen in the path of the laser beam such that

only one scanning head is actively scanning over the phosphor screen at a time.

L Accordmgly, two scanning Theads are used in conjunction with a single laser light source

10

15

. and a smgle photodetector -

The present invention operates with only a rmmmal amount of dead time
during which scanning 1s not performed. Specifically, dead time only occurs when the

_ system is switching between scanning heads, (i.c., when the first scanning head has just
. completed its scan across the screen and the second scanmng head is just about to

_. commence its scan across the screen) As such, dead time will only occur during the

interval when the first scanning head has passed beyond the edge of the screenand -
immediately prior to the second scanning head moving into position above the screen.
The data gap which occurs during this dead time can advantagedusly be used to

distinguish between data gathered by the successive seanmng heads such that a raster’

. scan image can easily be generated of the phosphor screen.

20
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30

An advantage of the present invention is that scanning of the phosphor
screen is achreyed without changing the direction or speed of rotation of the belt which -
moves the scanning heads across the screen. Having the belt drive travel at a constant
speed and direction ensures_ that the potential for mechanical wear and failure is
substantially reduced - Therefore, high speed scanning can be achieved.

The scanmng heads are preferably moved across the surface of the
phosphor screen 1mag1ng plate by a rotating belt which is wrapped around two or more
spaced apart pulleys. The scanning heads may be connected directly to the rotating drive
belt.

- Concurrently with the movement of the scanning heads across the surface
of the phosphor screen in an X direction, the phosphor screen is itself preferably
advanced in a perpendicular Y direction underneath the rotating scanning device.

In a first aspect of the invention, the scanning device, (comprising the -
rotating belt drive with scanning heads attached thereto), is held at a fixed position above
the phosphor screen while a transport mechanism, which may comprise a series of rollers

and guides or a transport mechanism, moves the phosphor screen under the scanning
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devxce In an alternate aspect of the mventlon, the transport mechamsm is mounted to the
scanning device to move the scannmg devnce across the surface of the statxonary
phosphor screen

" The laser beam emlttedfromthe laserxs darectedmabeampath across the

pho‘sphof screen. Each of the | scanning heads are moved in a path collinear with the laser
beam when crossmg the surface of the phosphor screen. Each of the scanning heads
comprise an optical system which intercepts the laser beam and reflects and focuses the

. beam downwardly onto the phosphor screen as the scanning head moves across the

-phosphor screen.

The system’s optical train directs laser hght downwardly toward the
phosphor screen from the scanning heads, and directs response radiation emitted by the
phosphor scree_n received by the scanning heads towards the light detector which may
pr6ferably comprise a photomultiplier tube, but may, fcf example, also compﬁse a
photodiode.

During operation of the system, the first scanning head passes completely
across the phosphor screen in a su'alght line as the belt is rotated Further rotation of the .

belt then causes the first scanning head to move out of the way of the laser beam as the s
scanning head passes around one of the pulleys Scanning is therefore discontimued for a’

brief period of time, followed immediately by the second scanning head moving into the
path collinear with the laser beam such that scanning can then be commenced by the

second scanning head. As such, each scanning head will scan one after another across the |

screen with the system switching between scanning heads as the scanning heads
sequentially pass one at a time over the screen, with each scanning head sequentially
interc_epting the laser beam and reflecting and focussing the beam onto the phosphor
screen. Accordingly, only one scanning he_ad_ is actively scanning across the surface of the
phosphor screen at a time. _

_ By repeatedly alternating between the first and second scanning heads,
(i.e.: by sequentially moving each in turn into and out of a path collinear with the laser
beam), each of the two scanning heads is used in sequence such that only one head is
actively scanning across the phosphor screen at a time. Accordingly, imaging signals
from two different scanning heads are never produced simultaneously. An advantage of
this is that it is not necessary to determine from which of the two scanning heads yielded
the image data signal.
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An advantage of the present 1nvent10n is that only one centrally-located
photomultiplier tube needs to be used to gather image data from each of the two separate
scanning heads. By using a single photomulnpher tube wrth the two scanmng heads, an

~ advantage is not havmg to calibrate the correlation among more than one photomulnpher

tube. Moreover, by using only one smgle photomultlpher tube, (as opposed to a separate
hght detector for each scanmng head), a lower cost system is provxded having a greater
mean statistical system rehablhty '

" The first and second scanning heads pass over the screen in the same
dnrectlon, one after another. Accordingly, the present invention provrdes near continuous
scanning of the phosphor screen, (mterrupted only by the short penod of tnne during
which the scanning heads pass over the edge of the phosphor screen and are moved
around a pulley) Therefore, a line raster scan can be made of the phosphor screen, w1th
thei unage data acquired in a stralght line scan direction whlle alternatmg between
scanmng heads.

An additional advantage of the present invention is that response radratron
emitted by the phosphor screen is d:reeted back through the same optical system, (ie,a
mirror in each scanmng head), as the meldent laser beam such that separate opucal lenses
to scan the laser beam across the phosphor screen and to collect the response radlatlon

' ermtted by the phosphor screen are not requu'ed

Coneurrently w1th the rotahon of the eontumous belt dnve (wlnch moves

the first and second scamung heads one way inan X dlrectlon), the phosphor screen is

| preferably advaneed ina perpendlcular Y dlreetlon relative to the rotatmg scanner As

| 'such a raster scan of the phosphor screen is. generated by movmg the. scannmg heads in

one direction over the phosphor screen as the scanning device is moved ina perpendlcular
dlrectlon across the surface of the phosphor screen,

Motion in the Y direction can be motion in incremental steps, which
requires only a simple decoding algonthm for generatmg the i nnage Altematrvely,
motion in the Y direction can be continucus, producmg scan whlch can also be
electronically decoded when generating an image co_rrespondmg to the i image on the
phosphor screen. ' __ ' ' '

In various preferred aspeets the present invention provides'an optical
system comprised of a collimated laser which directs a laser beamn parallel to a portion of
the continuous belt drive passing over the phosphor screen. A drchrom mirror is

preferably used to separate incident laser light from the collimated response radiation

6 PCT/US99/28133
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emitted by the phosphor screen such that only the response radiation is directed to a
photomulﬁpliei' tﬁbe. .In one aspect, a separate dichroic mirror is niou_nted onto each
scanning head. In an altemat_e aspect, a single dichroic mirror is used and is positioned at
a statioriary location adjacent the laser in the _péth of the laser beam between the laser and
the scanning heads. In this alternate aspect, the dichroic mirror is also preferably
mounted neai' the photodetector. A reﬂecﬁng mirror is located in each scanning head
such that incident laser light is directed towards the phosphor screen and the phosphor
emitted light is directed back through the same optical path as the incident laser beam. A
focussing lens is also located in each scanmng head for focussing the collimated laser - -
beam to a point spot of about 50 microns on the phosphor screen. :

As stated, an important feature of the present mvention is that it is not
necessary to alter the direction or speed of movement of the rotating belt as the two
scanning heads pass over the phosphor screen. This substantially reduces wear on the
system, and provides a system which is balanced and has a slim aerodynamic profile for
high speed rotation. Also, it is not necessary to alter the speed of movement of the
scanning heads. , . .

In the present system, the only necessary moving parts are a system to
rotate the belt about its two pulleys and a system to advance the relative motion of the - '
phosphor screen to the scanner in a direction perpendicular to the rotating belt. By .
moving the phosphor'screen perpendicular to the direction of scanning head movement,
high resolution scanning is achieved as the phosphor screen can be advanced in very - -
small increments relative to the path of the scanning head passing thereover.
Accordingly, a pixel by pixel resolufion of the image can be derived. _

Accordingly, an importimf feature of the present invention is that it is not
necessary to repeatedly move seenning heads back and forth across the surface of the .
phosphor screen. This substantially reduces wear and tear on the system providing a
long-life, high-speed device which has substantially fewer moving parts than existing

scanner des:gns Moreover, the present. invention is balanced and has a slim acrodynamic

proﬁle for high speed movement.

BRIEF DESCRIPTION OF THE DRAWINGS |

Fig. 1 is a top schematic view of the present invention in a first position
over a phosphor screen.
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Fig. 2 is a view eorrespondmg to Fxg l but with the contmuous belt drive
rotated such that the two scanmng heads are moved toa second position.

Fig. 3i isa v1ew con'espondmg to Fig. 1, but with the continuous belt dnve
rotated such that the two scanning heads are moved to a third posmon

Fig.4isa s1de elevation view of a ﬁrst optical system, showmg two
pulleys, a belt and one scanmng head.

- Fig.5isa top view eorrespondmg to Fig. 4

Fig.6isa side schematic elevation view of a second optlcal system

Fig. 7isa side sehematxc elevation view of a tlnrd optmal system.

Fig. 8 is a top plan view of a three-head scanmng system

Fig. 9 is a top plan view of a four-head scanning system. |

'BEST MODES OF CARRYING OUT THE INVENTION '
* Referring fitst to Flg 1, a two-head scanner 8 is provided havmg scanmng

heads 12 and 14 and continuous belt drive 16. Scanner 8 is posmoned above a phosphor .

screen 10, as'shown.- Posmoned above phosphor screen 10 are two pulleys 13 and 15

which rotate in direction R as shown A continuous belt 16 wraps around pulleys 13 and

15. Belt 16 is comprised of parallel sections 16a and 16b : spanmng between pulleys 13
and 15 and curved sections 16¢ and 16d wrapped around pulleys 13 and 15 as shown in

Scanning heads 12 and 14 are mounted to belt 16 at equldxstant locations
around belt 16, (i.e., such that scanning heads 12 and 14 are mounted as far apart as
possible with respect to one another on the contimious belt 16).

Figs. 1 to 3 illustrate the sequentlal movement of scannmg heads 12 and 14
as belt 16 is rotated, as follows. '

A laser 20 dn'ects a beam 21 which, as shown i m Fig. 1, is intercepted by
scanning head 12 as scanmng head 12 travels along a path whlch is collinear with the path
of the incident laser beam 21.

Asisseenin Flgs 2and 3, (whlch represent sequentlal movement of belt
16 about pulleys 13 and 15 as pulleys 13 and 15 are rotated in direction R), scanning head
12 will move in a straight path across phosphor screen 10, (remaining collinear with the
path of laser beam 21), thereby providing a linear point scan across the surface of screen

10. Asis shown in Fig. 3, rotation of pulleys 13 and 15 will eventually cause scanning
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head 12 to move out of the path of incident laser beam 21 when scaining head 12 moves
around pulley 15. As can be appreciated, further rotation of belt 16 will immediately
thereafter cause scanning head 14 to move into the position which was previously
occupied by scanning head 12 in Fig. 1. Accordingly, scanning head 14 will then provide
a straight line scan across phosphor screen 10, (moving in a path collinear with laser
beam 21), similar to the scan provided by scanning head 12 as explained above.

As can be appreciated, each of scanning heads 12 and 14 will thus provide
sequential straight line scans moving in the same direction across phosphor screen 10 as
belt 16 is rotated. By advancing phosphor screen 10 in perpendicular direction Y, (or by -
advancing scanner 8 in the Y direction while holding screen 10 at a fixed location), a
raster scan of screen 10 is generated.

An important advantage of the present oppositely spaced apart scanning
heads 12 and 14 is that near continuous scanning is achieved. Specifically, scanning will
cease during the short instance of time during which the scanning heads pass around the
circumference of pulleys 13 and 15 and are thus out of alignment with the laser beam,
(As is shown in Fig. 3). ' '

Scanning will also cease when the active scanning head has passed beyond
the edges of phosphor screen 10. Accordingly, scanner 8 may preferably be dimensioned
such that the edges 17 and 19 of phosphor screen 10 are positioned directly under the
center of pulleys 13 and 15 as shown. As such, scanning heads 12 and 14 will '
sequentially scan at all moments in time, except when scanning heads 12 and 14 are
moving around pulleys 13 and 15. Itis to be understood, however, that scanner 8-could
instead be dimensioned such that the distance between the centers of pulleys 13 and 15 is
greater than the width of the phosphor screen 10 between its edges 17 and 19. However,
such dimensioning would result in a greater amount of dead time (during which one of
the scanning heads is intercepting beam 21), but is positioned past either of edges 17 or
19.

Since belt 16 preferably moves at a constant speed, the present two head
scanner 8 completely avoids the need to change either the speed or direction of the
movement of scanning heads 12 and 14 as they sequentially complete a raster scan of
phosphor screen 10.

It is to be understood that the motion of phosphor screen 10 in direction Y
can be accomplished either by moving screen 10 while holding pulleys 13 and 15 ata
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fixed location, or alternatively, by holding screen 10 at a fixed location while moving
pulleys 13 and 15 in direction Y. - : I

. -Fig. 1 also shows a guide rail 6 which is disposed parallel to straight
portion 16a of belt 16. Guide rail 6 operates to ensure that scanning heads 12 and 14
remain precisely aligned with the path of laser beam 21 as they travel in a strmght path
across phosphor screen 11. :

A variety of drffererlt optical systems may be used in conjunction with the
present invention. Examples are shown in Figs. 4 to 7, but the present invention is not
limited thereto. '

' _As is shown in Fig. 4, scanning head 12 may comprise a reﬂective mirror
22 which directs the laser beam through a dxchroxc mirror 24-and a focusmg lens 26 such
that the laser beam is focused as apoint on the surface of phosphor screen 10 A dichroic

' mirror 24 can be used to separate response radiation emitted by phosphor screen 10 and

divert such response radratron towards photomultrpher tube 25. Photomultlpher tube 25
thus provrdes a srgnal whxch can be used in generatmg a prxel by prxel 1mage of phosphor
screen 10. Fig. 5 shows a top v1ew correspondlng to Fig. 4 ' '

As ls shown i m Flg. 6 an altemate optrcal system posrtrons a statronary

. drchrorc mirror 24 to reﬂect emrssron radratlon into photomultlpher tube 25. An
' advantage of thrs altemate optrcal system is that separate drchrorc mirrors are not placed
g
o (preferably placed ad]acent to both laser 20 and photomultlpher tube 25), the wexght of

in each of scanmng heads 12 and 14 Rather, by usmg a smgle statlonary dichroic mirror,

the scarmmg heads 12 and 14 can be mlmmrzed
~ As s shown in Fig. 7 the posmons of laser 20 and photomultrpher tube 25

-~ canbe reversed, with a light trght tube 27 preventing stray photons outside the

25

30

wavelength of interest from entering between dichroic mirror 24 and photomultiplier tube
25.

Rotation of pulleys 13 and 15 can be accomplished by any conventional
high speed motor and drive system that produces a constant speed of rotation of belt 16.
Alternatively, the speed of rotation of belt 16 can be measured and the data acquisition
system can be synchronized to compensate for any minor variations in rotation speed. '
Translation of phosphor screen 10 in direction Y can be accomplished by attaching
phosphor screen 10 to a motorized transport mechanism, such as a series of rollers and

guides, or to a translation stage.
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Each scanning head 12 or 14 operates to direct a focussed beam of incident
laser light towards phosphor screen 10 and to receive response radiation emitted by
phosphor screen 10. Using any of a variety of optical trains, response radiation received
by the scanning head is separated from:the incident laser light and is directed towards a
photodetector for gathering image data, as will be explained.

In any of the above preferred optical systems, a filter 41, (or a plurality of
filters), which may comprise a red light blocking filter, may be included, and is preferably
positioned between scanning head 12 (or 14) and photodetector 25, as shown. Filter 41 -
will preferably permit blue wavelength emitted response radiation beam 21 to pass
therethrough, yet prohibit the passage of reflected or scattered red wavelength incident
laser therethrough. Optionally as well, a collimating lens 36 can be positioned adjacent
laser 20 for producing a collimated laser beam.

Using any of the various above described embodiments of the optical train,
the laser light beam 21 emitted from laser 20 may preferably have a wavelength of about
635 to 680 nM and a power in the range of 0 to 30 mW. The beam of response radiation
will typically have a wavelength centered at about 390 nM. Focussing/collimating lens 36
may comprise a 5 to 15 mm diameter lens with a focal length of 4 to 10mm which will
focus the collimated beam of laser light into a beam width of about 25 to 250 microns,
and most preferably 30 to 80 microns on the surface of phosphor screen 10, Minimizing
the diameter of the incident laser light beam upon the phosphor screen will minimize
destructive pre-reading of the image data caused by forward overlap of the focused beam
and reflected and scattered laser light. It is to be understood that the foregoing
wavelengths, powers and sizes are merely exemplary and that other wavelengths, powers
and sizes may also be used.

As stated above, the present invention is not limited to two scanning head
designs. For example, Fig. 8 shows a three head scanning system and Fig. 9 shows a four
head scanning system.

Referring to Fig. 8, belt 16 is wrapped around pulleys 13, 15 and 50.
Scanning heads 12, 14 and 52 are mounted equidistantly apart around belt 16. As pulleys
13, 15 and 50 are rotated. each of scanning heads 12, 14 and 50 will sequentially move
across the surface of phosphor screen 10, with only one scanning head being disposed to
move in a path collinear with laser beam 21, as shown. Specifically, scanning head 12
will move fully across screen 10, followed by scanning head 14 moving fully across

screen 10, followed in turn by scanning head 50 moving fully across screen 10.
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_ _ Referring to Fig. 9, belt 16 is wrapped around pulleys 13, 15, 50 and 54.
Scanning heads 12, 14, 52 and 56 are mounted equidistantly apart around belt 16. As
pulleys 13, 15, 50 and 54 gré rotated, each of scanning heads 12, 14, 52 and 56 will
sequentiaily move acmss the surface of phosphor screen 10, with only one scanning head
being disposed to move in a path collinear with laser beam 21, as shown. Specifically,
scanning head 12 will scan across screen 10, followed by scanning head 14 scanning
across screen 10, followed in turn by scanning head 50 scatuﬁng across screen 10,
followed in turn by scanning head 56 scanning across screen 10.
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ATIS CLAIMED I5: O A
: 1
1. A system for scanning an imaging plate, comprising:
~ acontinuous belt drive;

a first scanning head mounted to the belt drive;

a second scanning head mounted to the belt drive; and

a laser positioned to direct a laser beam in a beam path across the imaging
plate, wherein the contimuous belt drive is positioned to sequentially move each of the
first and second scanning heads in a path collinear with the laser beam path when mo{ring
across the imaging plate.

2. The system of claim 1, wherein the imaging plate is a phosphor
screen. o

3. The system of claim 1, further comprising:
a pair of pulleys adapted to rotate the continuous belt drive.

4, The system of claim 1, wherein, the first and second scanning

heads are mounted eﬁuidisfantly around the belt drive.

5. The system of claim 4, whert_:in, the belt drive is dimensioned such
that a straight portion of the belt drive spans fully across the imaging plate. '

_ 6. The system of claim 5, wherein, only one of the first and second
scanning heads is disposed on the straight portion of the belt drive at a time, such that
only one of the first and second scanning heads is positioned to move across the surface -
of the imaging plate in the path collinear with the laser beam path at a time.

7. The system of claim 1, wherein each of the first and second
scanning heads comprise:

a mirror for directing a beam of incident laser light emitted from the laser
towards the imaging plate. T -

8. The system of claim 1, wherein each of the first and second
scanning heads comprise:

a dichroic mirror for separatiﬁg incident laser light emitted from the laser
from response radiation emnitted by the itriagin'g plate.

9. The system of claim 8_,_further comprising:
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a photodetector, wherein the dichroic mirror directs the incident laser light
towards the imaging plate and directs the response radiation towards the photodetector.

10. The system of claim 9, further compnsmg
at least one red wavelength blockmg filter posmoned between the
photodetector and the dxchrmc mirror. '

11. The system of clmm 1, wherein each of the first and second

* scanning heads is adapted to dIIGCt the laser beam to the surface of the imaging plate and

direct response radlz_m_on emitted by the imaging plate toward a photodetector.

12.  Thesystem of claim 1, wherein each of the first ahd second

- scanning heads compnse

a focusmg lens for focusmg mcldent laser hght on the imaging plate.

13.  Thesystem of claim 12, wherem the focusing lens focuses a laser

. beam to a diameter of 25 to 250 microns. .

14, The system of clann 12 wherem the focusmg lens focuses alaser

N beam to a dlameter of 50 to 80 mlcrons

15.  The system of claim 1, further comprising:
a guide rail running parallel to the straight path across the imaging plate,
wherein the guide rail restricts the movement of éach of the first and second scanning

heads to move in the straight path across the imaging plate collinear with the laser beam

‘path when passing across the surface of the imaging plate; -~

16, The system of claim 1, further corhprising: .
. atransport mechanism adapted to move the imaging plate ina direction
perpendicular to the straight path across the imaging plate.

17. A system for scanning an imaging plate, comprising:

a continuous belt drive; - - _ '

a plurality of scanning heads mounted to the belt drive; and

a laser positioned to direct a laser beam in a beam path across the imaging

plate, wherein the continuous belt drive is positioned to sequentially move each of the
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plurality of scanning heads in a path collinear with the laser beam path when moving
across the imaging plate.

18.  The system of claim 17, wherein, the plurality of scanning heads
are mounted equidistantly around the belt drive. |

19. A method of scanning an imaging plate, comprising:

directing a laser beam in a beam path across the surface of the imaging
plate; and .

alternatingly moving first and second scanning' heads across the surface of
the imaging plate in a path collinear with the beam path wherein only one of .the_first and
second scanning heads is pbsiﬁoned'collinear with the beam path at a time.

20.  The method of claim 19, wherein the imaging plate is a phosphor

screen.

21.  The method of claim 19, wherein, the first and second scanning
heads are mounted at equidistant locations around a continuous belt drive wrapped around
at least two pulleys. '

22.  The method of claim 21, further comprising:
rotating the at least two pulleys to drive the continuous belt drive.

23.  The method of claim 19, further comprising;
reflecting the laser beam onto the surface of the imaging plate with a
mirror disposed in each of the first and second scanning heads.

24.  The method of claim 19, further comprising:
directing response radiation emitted by the imaging plate towards a
photodetector.

25.  The method of claim 24, wherein directing response radiation
emitted by the imaging plate towards a photodetector comprises:
separating the incident laser light from the response radiation with a

dichroic mirror.

26.  The method of claim 25, wherein a dichroic mirror is disposed in
each of the first and second scanning heads. _
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27.  The method of claim 25, wherein a dichroic mirror is disposed

adjacent the laser.

28. The method of clalm 23, further compnsmg
blocking red wavelength hght with a blockmg filter posmoned between the
photodetector and the dichroic mirror.

29. The mefhod of claini 17, further comprieing; R .
positioning a guide rall parallel to the path of the laser beam such that the
gulde rail restrains the movement of the ﬁrst and second scanmng heads to movement

_ collinear with the laser beam path as the_.scanmng heads move across the surface, of the

imaging plate.

30.  The method of claim 17, further cdmpri'siilg" '
advancmg the i 1magmg plate m a dxrectlon perpendlcular to the beam path.

B 31. . A method of scannmg an imaging plate, compnsmg
- dn'ectmg a laser beam in a beam path across the surface of the imaging

alternatingly moving as plurality of scanning heads across the surface of

- the imaging plate in a path coilinear with the beam path wherein only one of the plurality = -
 of scanning heads is positioned collinear with the beam path at a time. .

| 32. The method of claim 31 wherem, the plurahty of scanmng heads

2 are mounted at eqmdlstant locations aréund a continuous belt drive wrapped around at

W

least two pulleys.

33.  The method of claim 31, further comprising:

positioning a guide rail parallel to the path of the laser beam such that the |
guide rail restrains the movement of the plurality of scanning heads to movement
collinear with the laser beam path .as the scanning heads moi_re across the surface of the .

imaging plate.
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