
1                  EP 0 572 568 B1                 2 Description
is opened and the exposed sheet of film Is seized, re- moved and
transported to a developing apparatus. BACKGROUND OF THE INVENTION
The cassette is then reloaded with a sheet of film from one of a plurality
of supply magazines, each con- The present invention relates generally to
pack-   5   taining different sizes of film. The freshly loaded car- aging
for photographic film. In particular, the present  tridge is then dispensed
from the device for subse- invention is a resealable cassette or cartridge
for  quent use. Although this automatic film-loading de- medical Imaging
film.                             vice reduces the waste associated with
the removal X-ray and other types of medical imaging photo-  of unused film
from an imager, it is a complicated and graphic film are typically packaged
in optically opa-  10  relatively expensive accessory for the imager. que
(ie., light-tight) and photo-inert containers such  It is evident that
there is a continuing need for im- as cassettes, magazines, cartridges and
bags. The  proved film handling systems for photographic im- Wilcox U.S.
Patent 330,182, the Jones et al. U.S. Pa-  agers. In particular, there is a
need for a device which tent 1,538,345 and the 1958 U.S. Naval Medical
conveniently enables differentsizes and/or types of School publication
entitled "Fundamentals of X-ray  15  film to be Inserted into and removed
from a medical Physics & Technique" disclose a variety of containers
imager without resulting waste. The device must be for film storage and
transportation. Medical imaging  relatively Inexpensive to be commercially
viable. JP- film commercially available from the 3M Company of  A-2 306 240
(Patent abstracts of Japan Vol. 15 No. St. Paul, MN, the assignee of the
present invention,  91 (P-1175) discloses a resealable cartridge includ- is
packaged in a flexible bag including layers of blax-  20  ing a photo-inert
and optically opaque tray with a me- ially oriented polypropylene, aluminum
foil and low  dia access opening, and a flexible, photo-inert and density
polyethylene which are laminated together by  optically opaque cover over
the opening. There is an polyethylene bonding layers. The film must be re-
optically opaque and photo-inert seal between the moved from these packages
and loaded into the x-ray  cover and tray. The seal incudes an openable and
re- machine, camera orother imaging device underdark-  25  sealable
adhesive seal between at least portions of room conditions, an inconvenient
procedure.       the cover and tray. The Schmuck U.S. Patent 1,098,844
discloses a     The tray is a one piece member including a gen- film
package which can be loaded directly into a cam-  erally planar bottom
wall, front, back and side walls era, thereby alleviating the needfora
darkroom. How-  with upper edges, and lips extending from the upper ever,
the Schmuck film package Is relatively Ineffi-  30  edges of the walls. The
cover includes front, back and cient in design and requires manual
manipulation to  side edges. The adhesive seal extends in a closed bring
the film into exposure position. The Schmuck  path around the lips of the
tray. package is therefore incompatible with the automatic film handling
mechanisms of modern imaging sys-    SUMMARY OF THE INVENTION tems.
35 The Tajima et al. U.S. patent 4,727,391 discloses  The present invention
is a relatively inexpensive a package for sheet film and a loading device
for the  and convenient to use resealable cartridge for photo- package. The
package includes a tray and a flexible  sensitive media according to claim
1. According to the cover peelably attached to the tray by an adhesive.
invention, the lip on the front wall of the tray includes After the package
is loaded into a loading device of  40  spaced cutouts. The front edge of
the cover includes an image recorder, the cover is peeled off, enabling
apertures which overlie the cutouts permitting the a delivery mechanism to
access the film. The adhe-  cover to be engaged by an opening/closing
mecha- sive layer has an edge portion inclined to the longitu-  nism. dinal
direction of the tray so the cover can be peeled off easily.
45   BRIEF DESCRIPTION OF THE DRAWINGS Packages of the type shown In the
Tajima et al. Patent typically contain many sheets of one specific  FIG. 1
is an illustration of a laser imager config- type of film. However,
depending on the nature of the  ured for use with a resealable film
cartridge of the image being exposed, it is often necessary to load
present invention. different sizes and/or types of film into the imager.
50  FIG. 2 is top view of a resealable film cartridge In Any unexposed film
remaining within a cartridge is  accordance with the present invention,
with a portion therefore wasted if the cartridge must be removed  of the
cover broken away. from the imager so a new cartridge bearing a differ-
FIG. 3 is a side view of the cartridge shown in ent type or size of film
can be inserted.          FIG. 2. International Publication WO-A-88/06750
disclo-  65  FIG. 4 is a top view of an opening/closing mech- ses an
automatic film-loading device for sheet film  anism for the cartridge with
a portion of the cartridge cassettes. After a cassette is inserted into an
unload-  broken away and shown loaded In the mechanism. ing and reloading
station in the device, the cassette  FIG. 5A Is a sectional side view of a
portion of the 2   
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mechanism shown in FIG. 4.        embodiment tray 20 is molded from 555-ABS
mate- FIG. 5B is a sectional side viewof a portion of the  rial which Is
commercially available from the Dow openingidosing mechanism shown In FIG.
4, with the  Chemical Company. Polystyrene materials having pressure roller
engaging the cartridge cover.     appropriate characteristics can also be
used. FIG. 5C Isa sectional side view of a portion of the   5  Tray 20 is a
relatively shallow member and in- opening/closing mechanism shown in FIG.
4, with the  cludes a generally planar bottom wall 26, front wall cover
partially removed from the cartridge.       28A, rear wall 28B and side
walls 28C and 28D. Lips FIG. 6 Is a side view of a portion of the open-
30A-30D extend outwardly from the upper edges of ing/closing mechanism
shown in FIG. 4.            respective walls 28A-28D, and circumscribeafilm
ac- FIG. 7 is a side view of a portion of the open-  10  cess opening of
tray 20. Inwardly projecting guides 32 Ing/closing mechanism shown in FIG.
4, with the cov-  are formed on walls 28A-28D to properly position er
partially removed from the cartridge.          sheets of film (not shown)
within tray 20. Feet 34A- FIG. 8 is a side view of a portion of an
alternative  34D are formed into and extend downwardly from bot- embodiment
of the opening/closing mechanism.      tom wall 26 to support cartridge 12
within base 16 of 15  laser imager 10. Bottom wall 26 also includes posi-
DETAILED DESCRIPTION OF THE PREFERRED            tioning recesses 36 which
can be tapered extend into EMBODIMENTS
tray 20 from the side of the bottom wall oppositewalls 28A-28D (ie., from
the exterior side of the tray). Pos- FIG. 1 is an illustration of a digital
laser imager 10  itioning recesses 36 are configured to receive posi- which
is configured to operate with a resealable pho-  20  tioning lugs (FIG. 5A)
extending from base 16. The tographic film cartridge 12 in accordance with
the  positioning lugs secure and properly orient cartridge present
invention. In the embodiment shown, laser  12 within laser imager 10. In
the embodiment shown, imager 10 includes a drawer 14 which is opened to
positioning recesses 36 are molded Into feet 34Aand provide access to a
cartridge-receiving base 16 into  34B adjacent to front wall 28A. A media
presence which film cartridge 12 is loaded. A cartridge open-  25
monitoring well 35 is also formed in bottom wall 26. ing/closing mechanism
18 is also mounted to drawer  Media presence monitoring sensors of imager
10 (not 14. After a film cartridge 12 has been loaded into  shown) extend
into well 35 below the surface of bot- base 16, drawer 14 is closed to seal
the cartridge  tom wall 26 when all film has been removed from tray within
a light-tight compartment. Opening/closing  20. mechanism 18 then opens
cartridge 12 to permit ac-  30  Feet 34A and 34B(ie., those adjacent to
front wall cess to sheets of film (not visible in FIG. 1) in the car-  28A)
also include ramp surfaces 38 which slope tridge. Sheets of film are
removed from the opened  downwardly from the lower edge of the front wall
to cartridge 12 and imaged by other subsystems (not  the bottom of the feet
Ramp surfaces 38 guide feet shown) of laser imager 10. The Imaged film is
tempor-    34A and 34B over the positioning lugs In imager base arily
stored in a magazine (not shown) before being   35  16 as cartridge 12 is
being loaded into the base. The removed from imager 10 for subsequent
processing.  embodiment of tray 20 illustrated in FIGS. 2 and 3
Alternatively, the imaged film can be automatically  also includes a recess
40 In bottom wall 26 which fed to a docked or attached film developer (not
forms a platform on the bottom exterior of tray 2O.The shown) for
processing.                            platform formed by recess 40 is
configured to receive Opening/closing mechanism 18 is also actuated   40
an information bearing medium such as a bar code to close cartridge 12
before the cartridge Is removed  which includes recorded information
pertaining tothe from imager 10. Since cartridge 12 is resealable, it
characteristics of film within cartridge 12. A pair of can be removed from
Imager 10 before all the film  feet 41 are formed as recesses in bottom
wall 26 ad- within the cartridge has been exposed. Cartridges 12  jacent
recess 40 to insure proper positioning of the in- with different sizes or
types of film media can there-  45  formation bearing medium with respect
to a reading fore be conveniently loaded into and removed from  device (not
shown) of laser imager 10. Reinforcing laser Imager 10 as needed, without
wasting any un-  ribs (not shown in FIGS. 2 and 3) can also be molded used
film remaining within the cartridge.        into bottom wall 26 and/or side
walls 28A-28D to in- Resealable cartridge 12 can be described in    crease
the rigidity of tray 20. greater detail with reference to FIGS. 2 and 3. As
50  The forwardmost or leading edge of front lip 30A shown, cartridge 12
includes a optically opaque poly-  also Includes a series of evenly spaced
cut-out sec- mer film-receiving tray 20 and a flexible, optically  tions
42. Cut-out sections 42 form a series of spaced opaque polymer cover 22.
Cover 22 is resealably   projections 44 on the leading edge of lip 30A.
Cut-out mounted to tray 20 by adhesive segments or strips  sections 42 and
projections 44 cooperate with yet to 24A-24D. Tray 20 is preferably molded
in one piece  55   be described aspects of cover22 and opening/closing from
a relatively inexpensive and photo-inert polyole-  mechanism 18 to
facilitate the opening and subse- fin material so that it is economically
feasible to dis-  quent closing of cartridge 12. pose of the cartridge
following a single use. In one  Cover 22 is a flexible, photo-inert and
optically 3  



5                  EP 0 572 568 B1                 6 opaque sheet of
material sized to extend over the so-  opening/closing mechanism 18. cess
opening of tray 20. Cover22 has edges 23A-23D   Base 16 and opening/closing
mechanism 16 are (only edges 23A and 23D are shown in FIG. 2) which
described in greater detail with reference to FIGS. 4, extend between and
mate with tray lips 30A-30D, re-  5A-5C, 6 and 7. As shown in FIG. 4,
drawer 14 in- spectively. In one embodiment cover 22 is a foil lam-   5
cludes inverted U-shaped frame members 50 and 52. inate formed by
polyethylene bonded layers of one  Frame members 50 and 52 are mounted for
reciprocal mil thick polyethylene, thirty five hundredths mil thick  linear
motion into and out of the light-tight compart- aluminum foil and two mil
thick polypropylene. This  ment of laser imager 10 by telescopic slide
tracks 54 foil laminate cover 22 is of a sufficiently stretchy na-  and 56,
respectively. Additional structural support is ture to prevent the cover
from popping off tray 20  10  provided by cross members 58L and 58R which
ex- when cartridge 12 is flexed, yet rigid enough to pre-  tend between
frame members 50 and 52 atspaced lo- vent detrimental amounts of stretch
related buckling  cations. Base 16 is mounted to drawer 14 by brackets when
the cover is rolled up. The foil laminate cover 22  62 and includes bottom
wall 64, front wall 66A and also provides for the integrity of a vacuum
with car-  side walls 66C and 66D. tridge 12.
15      Ups 68A, 68C and 68D extend outwardly from A paper or polyester
reinforcing strip (not sepa-  the upper edges of base walls 66A, 66C and
66D, re- rately shown) can be added to the leading or front  spectively
(ie., from the edges opposite bottom wall edge 23Aof cover 22 to increase
cover rigidity above  64). As is perhaps best shown in FIGS. 5A-5C, for-
projections 44 and facilitate the operation of open-  ward lip 68A includes
a portion 70 adjacent forward ing/closing mechanism 18. In one embodiment,
the   20  pan wall 66A which is flush with side lips 66C and reinforcing
strip is a one quarter inch wide, six mil  66D, and a lower, outwardly
extending support por- thick, strip of mylar. The front edge 23A of cover
22  tion 72. A strip 74 of resilient material is mounted to extends over
the tray cut-out sections 42, and in-  outwardly extending portion 72, and
has its upper cludes elongated apertures 46 which are positioned  surface
flush with lips 66C and 66D. Base 16 also in- over the cut-out sections
when the cover is sealed   25  dudes a pair of positioning lugs 76 which
extend up- onto tray 20. Apertures 46 facilitate the engagement  wardly
from bottom wall 64. Positioning lugs 76 can of opening/closing mechanism
18 with cover 22 in a  be tapered and are sized to fit within recesses 36
of manner described below.                           cartridge tray 20. A
pair of tray supports 78 also ex- Adhesive segments or strips 24A-24D can
be a   tend from bottom wall 64 of pan 16 and are oriented coated liquid
adhesive. In one embodiment the liquid  30  in such a manner as to be
positioned under and sup- adhesive is an emulsion based acrylic polymer,
such  port projections 41 of cartridge tray 20. as that disclosed in the
Brown et al. U.S. Patent    During use, film cartridge 12 is loaded into
4,629,663, mixed with 40% Aquatac 6085 tackifier  opened drawer 14 by
sliding the cartridge, front lip commercially available from Arizona
Chemicals of  30A first into base 16 toward front lip 68A. As car- Panama
City, Florida. Alternatively, strips 24A-24D   35  tridge 12 approaches its
proper position in base 16, can be portions of a one-piece adhesive gasket
ap-  ramp surfaces 38 will engage positioning lugs 76 plied to lips 30A-30D
from a transfer liner. By way of  causing feet 34A and 34B to be raised
over the lugs example, strips 24A-24D of the gasket can be pres-  and
causing forward lip 30A to be raised over front sure sensitive adhesive
(PSA) such as 9460 Transfer  pan lip 68A. With continued motion cartridge
12 will Adhesive which is commercially available from the   40  drop into
its loaded position with feet 34A and 34B 3M Company of St Paul, MN.
Adhesive strips 24A-   resting on bottom pan wall 64, cartridge lips 30A,
30C 24D are photo-inert and provide a optically opaque  and 30D resting on
base lips 68A, 68C and 68D re- and resealable seal between tray 20 and
cover 22.  spectively, and positioning lugs 76 extending into tray Adhesive
strips 24A-24D tend to more aggressively  recesses 36. Cartridge 12 is
thereby securely and ac- adhere to tray 20, so they will remain on lips
30A-30D   45  curately positioned within base 16. when cover22 is peeled
away.As shown in FIG. 2, ad-  After cartridge 12 has been loaded into base
16 hesive strip 24Aextends overatleasta portion of pro-  in the manner
described above, drawer 14 is dosed. jections 44 so the leading edge 23A of
cover 22 is re-  Cartridge 12 is then opened, and closed or resealed,
leasably but securely held to lip 30Ato facilitate trou-  by
opening/closing mechanism 18. Opening/closing ble-free operation of
opening/dosing mechanism 18.  50  mechanism 18 includes pressure roller 80
and roller The forwardmost edge of adhesive strip 24A can also  drive
mechanism 82. Roller 80 is an elongated mem- be oriented at a non-parallel
angle with respect to the  ber having ends 84L and 84R of circular cross
section front edge of lip 30A, and therefore at a non-perpen-  aligned with
base lips 68C and 68D, respectively. dicular angle with respect to lips 30C
and 30D (ie., at  Pressure roller 80 also includes a cut-out or wrapping a
non-perpendicular angle with respect to the path of  55  portion 86 which
extends between ends 84L and 84R. motion of the cover as it is opened and
resealed). This  Wrapping portion 86 has a perimeter which is less
orientation enables the front orforward edge of cover  than the
circumference of ends 84L and 84R, and is 22 to be more easily peeled away
from lip 30A by  half circular in cross section in the embodiment 4 
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cover-engaging fingers 88 ex-  98L. Transfer gear 132 is also rotatably
mounted to tend from wrapping portion 86 of pressure roller 80.  carriage
upright 98L, and engages transfer gear 134. In the embodiment shown,
fingers 88 are curved. Fin-  Pinion gear 136 engages rack 120L and drives
car- gers 88 and wrapping portion 86 of pressure roller 80  riage 90 with
respect to base 16 in response to the ro- both have a radius of curvature
equal to the radius of   5   tation of gear 132. A pair of rollers 170 are
rotatably ends 84L and 84R. Fingers 88 are sized and spaced  mounted to
both carriage uprights 98L and 98R, and to fit within apertures 46 in the
front edge of cartridge  engage the lower side of respective cross members
cover 22.                                         58L and 58R to distribute
forces acting on carriage 90 Roller drive mechanism 82 includes a carriage
90  when the carriage is driven by drive assembly 92. and associated drive
assembly 92. Drive assembly 92   10  Track drive gear assembly 122R Is
coupled to causes carriage 90 and pressure roller 80 to be reci-  gear 132
of assembly 122L by shaft 138 (FIG. 4), and procally driven along a linear
path of motion through  Includes transfer gears 140 and 142 and pinion gear
cartridge opening strokes and cartridge dosing    144. Gear 140 is mounted
to shaft 138, and engages strokes. Carriage 90 is guided along the path of
mo-  gear 142. Gears 142 and 144 are coaxially mounted tion by guide track
94.                      15  to one another and rotatably mounted to
carriage up- Carriage 90 includes an elongated base plate 96  right 98R.
Pinion gear 144 engages rack 120R. Both having a pair of uprights 98L and
98R at its opposite  the left (L) and right (R) sides of carriage 90 are
there- ends. Base plate 96 extends in a direction generally  by positively
and synchronously driven in response to transverse to the path of notion of
carriage 90, and Is  the rotation of gear 132. positioned below base 16.
Uprights 98L and 98R ex-  20  Roller gear drive assembly 124 Includes gears
tend upwardly from baseplate 96 at locations beyond  146, 148, 150, and
152. Gears 146,148 and 150 are the outer edges of base lips 68C and 68D,
respective-  all rotatably mounted to carriage upright 98L. Gear ly. Guide
track 94 includes an elongated track mem-  150 is rotatably mounted about
the axis of pivot pin ber 100 oriented parallel to the carriage path of
notion  108L Gear 152 Is fixedly mounted about pressure and having its
opposite ends mounted to drawer  25  roller shaft 104L. Gears 146, 148, 150
and 132 are frame members 50 and 52. Guide track 94 also in-  engaged with
one another in such a manner that ro- cludes a slide member 102. Slide
member 102 is    tation of gear 146 causes the rotation of pressure roll-
mounted to the lower side of carriage base plate 96  er 80. - Since gear
150 is mounted about the axis and is slidably engaged with track member 100
by  upon which pressure roller 80 swings (ie., pivot pin means of bearings
101.                       30  108L), the pressure roller is positively
driven at any Shafts 104L and 104R extend from opposite      point along
its path of swinging motion. ends of pressure roller 80 and are swingably
mounted  Drive motor 126 Is mounted with respect to car- to carriage
uprights 98L and 98R by brackets 106L  riage upright 98L by means of
bracket 154, and has and 106R respectively. Shafts 104L and 104R are ro-  a
drive gear 158 mounted to its drive shaft 156. Shut- tatably mounted to a
forward end of brackets 106L   35  tie linkage 128 includes bracket 160
which is rotatably and 106R, respectively. Rearward ends of brackets
mounted about the axis of motor driveshaft 156, and 106L and 106R, are
pivotally mounted to uprights 98L  a shuttle linkage gear 162. Gear 162 is
rotatably and 98R, respectively, by pivot pins 108L and 108R.  mounted to
bracket 160 and engages drive gear 158. Pressure roller 80 is biased
downwardly (toward pan  Shuttle linkage 128 is configured in such as manner
lips 68A, 68C and 68D) by a pair of springs IIOL and   40  as to enable
motor 126 to drive one of either carriage 11OR. Spring 110R is connected
between bracket    transfer gear 132 or roller gear 146.Spring 164 is cou-
106R and carriage upright member 98R. Spring IIOL  pled between bracket 154
and bracket 160, and bias- is connected between bracket 106L and carriage
up-  es the bracket and its linkage gear 162 toward car- right 98L. Stop
tabs (not visible) on uprights 98L and  riage transfer gear 132. Solenoid
130 includes an ao- 98R engage brackets 106L and I06R, respectively, to  45
tuator arm (not visible) coupled to bracket 160, and limit the downward
motion of pressure roller 80. As  forces the bracket and its linkage gear
162 Into en- shown in FIG. 5A, in its lowermost position, the center
gagement with gear 146 against the bias force of of rotation of roller 80
is at the level of base lip 68A.  spring 164 when actuated. Carriage drive
assembly 92 includes racks 120L    The operation of opening/closing
mechanism 18 and 120R, track drive gear assemblies 122L and   50  can be
described with reference to FIGS. 5A-5C, 6 122R, roller gear drive assembly
124, drive motor  and 7. Carriage 90 and pressure roller 80 are in the 126,
shuttle linkage 128, and solenoid 130. Racks  home position shown in FIGS.
5A and 6 when car- 120L and 120R are mounted teeth side up to the up-
tridge 12 is loaded and prior to the initiation of the car- per sides of
cross members 58L and 58R, respective-  tridge opening stroke. As shown,
springs 110L and ly. Track drive gear assembly 122L includes transfer  55
110R bias brackets 106L and 106R, respectively, in gears 132 and 134 and
pinion gear 136. Transfer gear  such a manner that at least a portion of
pressure roller 134 and pinion gear 136 are coaxially mounted to one  80 is
below cartridge lip 30A when the roller is in its another and rotatably
mounted to carriage upright  home position. In the embodiment shown, the
lip 30A 
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extends over the wrapping portion 86  their counterparts, but are
configured somewhat dif- of pressure roller 80 to such an extent that
apertures  ferently. Features shown in FIG. 8 which can be sub- 46 in
cartridge cover 22 are aligned with the rotational  stantially identical to
their counterparts shown in path through which fingers 88 will be driven.
Roller  FIGS. 4, 5A-5C, 6 and 7 are identified by identical ref- gear drive
assembly 124 is Indexed in such a manner   5   erence numerals, while
features of mechanism 82' that wrapping portion 86 and fingers 88 of
pressure  and assembly 92' which are functionally equivalent to roller 80
are positioned to enable the loading of car-  their counterparts are
identified by common and tridge 12 when the pressure roller is in its home
pos-  primed (le., X') reference numerals. ition.
Carriage drive assembly 92' includes rack 120' During the cartridge opening
stroke, shuttle link-  10  track drive gear assembly 122', roller gear
drive as- age 128 is driven against the bias force of spring 164  sembly
124', drive motor 126', shuttle linkage 128' to force gear 162 into
engagement with gear 146.   and solenoid 130'. Rack 120' is mounted teeth
side Track drive gear assemblies 122L and 122R are      down to the lower
side of cross member 58L'. Cross thereby disengaged from motor 126,
enabling car-   member 58L' is positioned directly adjacent base lip riage
90 to move freely about its path of motion with  15  68C. Track drive gear
assembly 122' includes rack respect to cartridge 12. Pressure roller 80 is
rotated  engaging pinion gear 180 which is rotatably mounted through the
linkage of gears 158, 162, 146, 148, 150  to carriage upright 98L. Roller
170' is mounted to up- and 152 when motor 126 is actuated. During the
initial  right 98L, and engages cross member 58L' opposite rotation of
roller 80, its teeth 88 will enter apertures  rack 120' from pinion gear
180. Although only the left 46 and engage cartridge cover 22 as shown in
FIG.  20  side of carriage drive assembly 92' is shown, the right 5B.
Carriage 90 does not move during this initial ro-  side includes a cross
member, rack, pinion gear and tation of pressure roller 80. As cover 22
begins to be  rollerwhich are configured in a mannersimilarto their wound
onto roller 80, the roller will "climb upwardly  counterparts on the
leftside but mounted with respect and onto front lip 30A of cartridge 12
against the bias  to carriage upright 98R. A shaft (not shown) couples
force of springs IIOL and 11 OR. Continued rotation of  25  pinion gear 180
to the pinion gear on the right side. pressure roller 80 causes cover 22 to
be peeled away  Shuttle linkage 128' includes a gear 182 which is from
cartridge tray 20, and wound onto the pressure  rotatably mounted to
solenoid 130'. Carriage 90 is roller. This forced winding of cover 22 onto
pressure  driven through its cartridge opening stroke by actuat- roller 80
causes carriage 90 to be "driven" or pulled  ing solenoid 130' in such a
manner as to force gear rearwardly(ie., towards rearwall 28B of cartridge
12).  30  182 into engagementwith gears 158' and 150'. Motor The opening
stroke continues in this manner until  126' Is thereby disengaged from
track drive gear as- pressure roller 80 has wound enough of cover 22 to
sembly 122'. The actuation of motor 126' with gear open cartridge 12 to
such an extent that the film (not  182 engaged with roller gear drive
assembly 124' shown) therein can be accessed. The cartridge open-  causes
roller 80 to rotate and peel cover 22 from car- ing stroke is discontinued
by deactuating motor 126.  35  tridge 12 in a manner similar to that
described above. When it is desired to close or reseal cartridge 12,  When
solenoid 130' is actuated to force gear 182 into solenoid 130 Is
deactuated, enabling shuttle linkage  engagement with gears 158' and 180,
the rotation of 128 to force gear 162 into engagement with gear 132  motor
126' will drive carriage 90 through its cartridge of the track drive gear
assembly 122L. The rotation of  closing stroke, resealing cover 22 onto
cartridge tray motor 126 thereby causes carriage 90 to be positively  40
20 in a manner similar to that described above. driven in a forward
direction (ie., toward front lip 68A  Film cartridge 12 and opening/closing
mecha- of base 16) through the engagement of pinion gears  nism 18 offer a
number of important advantages. 136 and 144 with racks 120L and 120R,
respectively.  Since the cartridge can be resealed, cartridges bear-
Pressure roller 80 is disengaged from motor 126, and  ing film of different
sizes and types can be used with- is free to roll during this closing
stroke motion. Cover  45  In the imager as needed (le., can be resealed and
re- 22 is thereby unwound from pressure roller 80 and  moved at any time)
without having to waste remaining positioned over the film access opening
of tray 20  film in any currently loaded cartridge. The open- during the
closing stroke. Springs IIOL and 110R  ing/closing mechanism efficiently
and reliably opens force roller 80 to exert sufficient pressure to seal
cov-  and reseals the cartridge. The cartridge is relatively er 22 onto
tray lips 30A, 30C, and 30D. The closing   50  inexpensive and easy to use,
and can be disposed af- stroke motion ends when pressure roller 80 has been
ter all film has been imaged. driven back to the home position shown in
FIG. 5A.    Although the present invention has been descri- Roller drive
mechanism 82' and carriage drive as-  bed with reference to the preferred
embodiments, sembly 92', alternative embodiments of drive mech-  those
skilled in the art will recognize that changes anism 82 and drive assembly
92 described above, are  55   may be made in form and detail without
departing illustrated in FIG. 8. Roller drive mechanism 82' and  from the
scope of the invention as claimed. By way carriage drive mechanism 92'
perform identical func-  of example, although the cartridge has been
descri- 



tions on roller 80 and carriage 90, respectively, as  bed as opaque and
inert to visible light and near IR 6    11                 EP 0 572 568 B1
12 (780 nm) (err)opaque and photo-inert"), the  6. The cartridge of Claim 1
wherein the tray (20) is cartridge can be similarly designed for use with
me-    a one-piece polymer tray. dia sensitive to   tion of other
wavelengths. 7. The cartridge of Claim 1 wherein the tray (20) is 5      an
ABS tray. Claims 8. The cartridge of Claim 1 wherein the bottom wall 1. A
resealable stride (12) for photosensitive me-    (26) of the tray (20)
includes positioning lug-re- dia, compris
ceiving recesses (36). a photo inert and optically opaque media-  10
receiving tray(20)having a media access open-  9. The cartridge of Claim 8
wherein the positioning ing;
lug-receiving recesses (36) are adjacent the front a flexible, photo-inert
and optically opa-   wall (28A) of the tray (20), and the tray further in-
que cover (22) for the media access opening; and  dudes ramped surfaces
(38) between the front a photo-inert and optically opaque seal (24A-  15
wall and the recesses. 24D) between the tray and cover, the seal includ-
ing an openable and resealable adhesive seal be-  10. The cartridge of
Claim 1 wherein the bottom wall tween at least portions of the cover (22)
and tray  of the tray includes a generally planar media sup- (20);
porting surface with a media presence monitor- the tray including bottom
(26), front (28A),  20  ing well (40). back (28B) and side walls (28C, 28D)
having edges defining the media access opening;       11. The cartridge of
any one of Claims 1 to 10 where- the cover (22) inclulding front, back and
in the cover (22) further Including a reinforcing side edges (23A-23D); and
strip adjacent the opening/closing mechanism- the seal (24A-24D) including
adhesive for  25  engaging structure (18). providing an openable and
resealable seal be- tween the front edges and at least portions of the  12.
The cartridge of anyone of Claims 1 to 11, where- side edges of the cover
(22) and tray (20);       In the cover (22) includes a sheet of polymer ma-
the tray Including lips (30A-30D) extend-    terial. ing from the upper
edge of the front wall (28A)  30 and from at least portions of the upper
edges of  13. The cartridge of any one of Claims 1 to 11,where- the side
walls (28C, 28D); and the adhesive seal  in the cover (22) Includes
laminated metal foil and (24A-24D) is between the lips of the tray and the
polymer sheet. edges of the cover, the front edge (23A) of the cover (22)
hav-  35 ing opening/closing mechanism apertures (46);   Patentanspriche
characterized in that the lip (30A) of the front wall (28A) of the  1.
Wiederverschliegbare Kassette (12) fOr licht- tray (20) includes spaced
cutouts (42); and       empfindliche Medien, umfassend: said apertures (46)
overly said cutouts  40  sine lichtunempfindliche und optisch undurch- (42)
in the tray lip (30A).                       sichtige Schale (20) zur
Aufnahme des Mediums mit einer ZugangsOffnung; 2. The cartridge of Claim 1
wherein the adhesive      eine flexible, llchtunempfindliche und optisch
un- seal (24A-24D) includes strips of adhesive ex-    durchslchtige
Abdeckung (22) fOr die Zugangs- tending around the access opening on the
edges  45  ffnung; und eine lichtunempfindliche und op- of the front, back
and side walls of the tray (20).  tisch undurchaichtige Dichtung (24A-24D)
zwi- schen der Schale und der Abdeckung, wobel die 3. The cartridge of
Claim 1 or Claim 2 wherein the    Dichtung sine zu 6ffnende und wiederver-
adhesive seal (24A-24D) includes pressure sen-    schlle~bare
Kiebstoffdichtung wenigstens zwi- sitive adhesive.
so      schen Teilen derAbdeckung (22) und derSchale (20) umfallt 4. The
cartridge of Claim 1 or Claim 2 wherein the    wobei die Schale einen Boden
(26), eine Vorder- adhesive seal (24A-24D) includes coated liquid    seite
(28A), sine Ruckseite (281B) und Seitenwan- adhesive.
de (28C, 28D) umfalt, deren Rander die Zu- 55      gangs~ffnung begrenzen;
5. The cartridgeof Claim 4whereinthe coated liquid    wobel die Abdeckung
(22) vordere, hintere und 



adhesive is an emulsion based acrylic polymer     seitilche Rander
(23A-23D) umfaelt; und adhesive.
wobel die Dichtung (24A-24D) einen Klebstoff 7    11                  EP 0
572 568 B1                12 (780 nm) (ie., "optically opaque and
photo-inert"), the  6. The cartridge of Claim 1 wherein the tray (20) is
cartridge can be similarly designed for use with me-  a one-piece polymer
tray. dia sensitive to radiation of other wavelengths. 7. The cartridge of
Claim 1 wherein the tray (20) is 5      an ABS tray. Claims
8. The cartridge of Claim 1 wherein the bottom wall 1. A resealable
cartride (12) for photosensitive me-  (26) of the tray (20) includes
positioning lug-re- dia, comprising:
ceiving recesses (36). a photo-inert and optically opaque media-  10
receiving tray (20) having a media access open-  9. The cartridge of Claim
8 wherein the positioning ing;
lug-receiving recesses (36) are adjacent the front a flexible, photo-inert
and optically opa-   wall (28A) of the tray (20), and the tray further in-
que cover(22) for the media access opening; and    cludes ramped surfaces
(38) between the front a photo-inert and optically opaque seal (24A-  15
wall and the recesses. 24D) between the tray and cover, the seal includ-
ing an openable and resealable adhesive seal be-  10. The cartridge of
Claim 1 wherein the bottom wall tween at least portions of the cover (22)
and tray  of the tray includes a generally planar media sup- (20);
porting surface with a media presence monitor- the tray Including bottom
(26), front (28A),  20  ing well (40). back (28B) and side walls (28C, 28D)
having edges defining the media access opening;        11. The cartridge of
any one of Claims 1 to 10 where- the cover (22) inclulding front, back and
in the cover (22) further including a reinforcing side edges (23A-23D); and
strip adjacent the opening/closing mechanism- the seal (24A-24D) including
adhesive for  25  engaging structure (18). providing an openable and
resealable seal be- tween the front edges and at least portions of the  12.
The cartridge of any one of Claims 1 to 11, where- side edges of the cover
(22) and tray (20);        in the cover (22) includes a sheet of polymer
ma- the tray including lips (30A-30D) extend-    terial. ing from the upper
edge of the front wall (28A)  30 and from at least portions of the upper
edges of  13. The cartridge of any one of Claims 1 to 11, where- the side
walls (28C, 28D); and the adhesive seal  in the cover (22) includes
laminated metal foil and (24A-24D) is between the lips of the tray and the
polymer sheet. edges of the cover, the front edge (23A) of the cover (22)
hav-  35 ing opening/closing mechanism apertures (46);   Patentansprfche
characterized in that the lip (30A) of the front wall (28A) of the  1.
WiederverschlieSbare Kassette (12) far licht- tray (20) includes spaced
cutouts (42); and        empfindliche Medien, umfassend: said apertures
(46) overly said cutouts  40  sine lichtunempfindliche und optisch undurch-
(42) in the tray lip (30A).                        sichtige Schale (20) zur
Aufnahme des Mediums mit einer ZugangsOffnung; 2. The cartridge of Claim 1
wherein the adhesive      elne flexible, lichtunempfindllche und optisch
un- seal (24A-24D) includes strips of adhesive ex-     durchsichtige
Abdeckung (22) fOr die Zugangs- tending around the access opening on the
edges  45  6ffnung; und sine lichtunempfindliche und op- of the front, back
and side walls of the tray (20).  tisch undurchsichtige Dichtung (24A-24D)
zwi- schen der Schale und der Abdeckung, wobei die 3. The cartridge of
Claim 1 or Claim 2 wherein the     Dichtung eine zu 6ffnende und wiederver-
adhesive seal (24A-24D) includes pressure sen-     schlielbare
Klebstoffdichtung wenigstens zwi- sitive adhesive.
so      schen Teilen der Abdeckung (22) und der Schale (20) urnfalt; 4. The
cartridge of Claim 1 or Claim 2 wherein the    wobei die Schale einen Boden
(26), eine Vorder- adhesive seal (24A-24D) Includes coated liquid     seite
(28A), elne Ruckseite (28B) und Seitenwin- adhesive.
de (28C, 28D) umfaSt, deren Rander die Zu- 55      gangsOffnung begrenzen;
5. The cartridge of Claim 4 wherein the coated liquid  wobel die Abdeckung
(22) vordere, hintere und 



adhesive is an emulsion based acrylic polymer      seitliche RAnder
(23A-23D) umfalt, und adhesive.
wobel die Dichtung (24A-24D) einen KWebstoff 7    13                 EP
0572 568 B1                 14       !       c    L   M    S umfalt zur
Herstellung elner zu offnenden und     weist. wiederverachliegbaren
Dichtung zwischen den vorderen Randern und mindestens Teilen der     10.
Kassette nach Anspruch 1, bel der die Boden- seitichen Rander der Abdeckung
(22) und der       wand der Schale eine Im allgemeinen ebene Me- Schale
(20);                              5       dienauflageflache mit einer
Mulde (40) zur Ober- wobel die Schale Lippen (30A-30D) umfaXt, die
wachung des Vorhandenseins von Medien um- vom oberen Rand der vorderen Wand
(28A) und      fast mindestens von Tellen der oberen Rinder der Seltenwande
(28C, 28D) ausgehen; und die       11. Kassette nach einem derAnsprOche I
bis 10, bei Klebstoffdichtung (24A-24D) zwischen den Lip-  io  der die
Abdeckung (22) des weiteren oenen Ver- pen der Schale und den Rindern
derAbdeckung       stairkungsstrelfen im Bereich der Vorrichtung angeordnet
at;                                    (18) aufwelst, die mit dem
&ffnungs- und wobei der vordere Rand (23A) der Abdeckung
Schlielmechanismus in Eingriff kommt. (22) 6ffnung (46) fOr einen 6ffnungs-
und Schiliemechanismus aufwelst;              15  12. Kassette nach einem
der Ansprflche I bis II, bei dadurch gekennzeichnet, daB
der die Abdeckung (22) eine Folie aus einem po- die Lippe (30A) der
vorderen Wand (28A) der       lymeren Material umfa~t. Schale (20)
vonelnander beabstandete Aus- schnitte (42) unmlat; und
13. Kassette nach elnem der Anspriche I bis 11, bei die 6ffnungen (46)
OberdenAusschnitten (42) In  20  derdieAbdeckung (22)einLaminatauseinerMe-
der Uppe (30A) der Schale liegen.                tallfolie und einer
Polymerfolle umfaBt. 2. Kassette nach Anspruch 1, bei der die Klebstoff-
dichtung (24A-24D) Klebstoffstrelfen umfast, die  RevendlcatIons urn die
Zugangsoffnung an den Randern dervor-  25 deren Wand, der rfckwartigen Wand
undderSel-   1. Cartouche (12) pouvant etre refermee, pour des tenwande der
Schale (20) herum verlaufen.         moyens photosensibles, comprenant: un
tiroir (20) inerte a la lumiere et optique- 3. Kassette nach Anspruch I
oder Anspruch 2, be!     ment opaque, logeant des moyens et ayant une der
die Klebstoffdichtung (24A-24D) elnen Haft-  3o  ouverture d'accos aux
moyens, Ideber umfalkt.                                        un couvercle
(22) flexible, inerte A la lu- minre et optiquement opaque, pour l'orifice
d'ac- 4. Kassette nach Anspruch I oder Anspruch 2, bei     cbs aux moyans,
et un joint (24A-24D), Inerte A derdie Klebstoffdichtung (24A-24D) einen
aufge-   la lumiere et optiquement opaque, entre le tiroir tragenen
flOssigen Klebstoff umfa~t.      35      et le couvercle, le joint
comportant un joint adh6- sif, qui peut etre ouvert et referme, entre au 5.
Kassette nach Anspruch 4, bei der der aufgetra-   moins des parties du
couvercle (22) et du tiroir gene flOssige Klebstoff eln Acrylpolymerkleb-
(20), stoff auf Emulsionsbasis lat.                          Ie tiroir
comportant des paroia de fond 40     (26), anterieure (28A), posterieure
(28B) et Iate- 6. Kassette nach Anspruch 1, bei der die Schale      rales
(28C, 28D) qui ont des bords determinant (20) elns einstflcklge Schale aus
elnem Polymer   l orifice d'acces aux moyens, ist.
le couvercle (22) comportant des bords frontal, posterieur et lat6raux
(23A-23D), et 7. Kassette nach Anspruch 1, bei der die Schale  45        le
joint (24A-24D) comportant un adh6sif (20) ehne Schale aus
Acrylnitril-Butadlen-Styrol  pour procurer un joint, qui peut etre ouvert
et re- (ABS) ist.                                       ferme, entre les
bords frontaux et au moins des parties des bords lateraux du couvercle (22)
et du 8. Kassette nach Anspruch 1, be! der die Boden-      tiroir (20),
wand (26) der Schale (20) Ausnehmungen (36)  50        le tiroircomportant
des rebords (30A-30D) zurAufnahme von Positionierungsnasen umfart.
quis'etendentdepubs le bord superburde la parol frontale (28A) et depubs au
molns des parties des 9. Kassette nach Anspruch 8, bei der die Ausneh-
bords superieurs des parois laterales (28C, 28D), mungen (36) zur Aufnahme
von positlonierungs-     et le joint adhesif (24A-24D) etant compris entre
nasen im Bereich der vorderen Wand (28A) der  56  leS rebords du tiroir et
lea bords du couvercle, Schale (20) angeordnet sind, und die Schale des
le bord frontal (23A) du couvercle (22) 



weiteren abgeschrAgtb Flachen (38) zwischen       ayant des ouvertures (46)
A mecanisme d'ouver- der vorderen Wand und den Ausnehmungen auf-       ture
et de fermeture, 8    15                 EP 0 572 568 B1                 16
*  c   L  M   S caracterisee en ce quo:                     cations I a 11,
caracterisee en co quo le couver- le rebord (30A) de la parol frontale
(28A)  cle (22) comports une foulilo d'une matiere poly- du tiroir (20)
comporte des decoupures ecartees   mere. (42), et les ouvertures (46) sont
superposhos aux   5   13 Cartouche suivant l'une quelconque des revendi-
decoupures (42) du rebord de tiroir (30A).        cations I a 11,
caracterisee en ce quo le couver- cle (22) comport. une feulle metallique
laminee 2. Cartouche sulvant la revendication 1, caracteri-  et une feuille
de polymere. se en ce quo le Joint adhhsif (24A-24D) compor- te des bandes
d'adhesif qui s'etendent autour de  lo I'orifice d'acces sur les bords des
parois frontale, posterieure et laterales du tiroir (20). 3. Cartouche
sulvant la revendication 1 ou la reven- dication 2, caracterisee en ce quo
le joint adheslf  15 (24A-24D) comporte un adhesif autocollant. 4.
Cartouche sulvant la revendication 1 ou la roven- dication 2, caracterisee
en co quo le joint adhesif (24A-24D) comporte un adhesif liquid. endult.
20 5. Cartouche sulvant la revendicatlon 4, caracthri- se en ce que
l'adhesif liqulde endult est un adhe- sif polymere acrylique A base
d'emulslon. 25 6. Cartouche suivant la revendication 1, caracteri- she on
ce que Is tiroir (20) est un tiroir polymere d'une piece. 7. Cartouche
suivant la revendication 1, caracthil-  3o see en ce que le toroir (20) est
un tiroir on ABS. 8. Cartouche suivant la revendication 1, caracter- she en
ce quo la parol de fond (26) du tiroir (20) comport. des evidements (36) de
logement de   35 saillie de positionnement. 0. Cartouche suivant la
revendication 8, caracthrl- she en ce quo les hvidements (38) de logement
de saillie de positionnement sont contigus A la  40 parol frontale (28A) du
tiroir (20) et en ce quo le tiroir comport. en outre des surfaces en pent.
(38) entre la paroi frontale et les evidements. 10. Cartouche sulvant la
revendicatlon 1, caractsri-  45 sho en ce quo la parol de fond du tiroir
comporte une surface porteuse de moyens generalement plane avec un puits de
surveillance (40) de pre- sence de moyens. 50 11. Cartouche suivant l'une
quelconque des revendi- cations 1 A 10, caracthrisae en co quo le couver-
de (22) comports en outre une bands de renfor- cementvoisine de la
structure (18) entranten pri- se avec le mhcanisme douverture et deformetu-
55 re. 12. Cartouche suivant l'une quelconque des rovendi- 0    


