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RELOADABLE FILM CANISTER SYSTEM
Related Applications

Under 35 U.S.C. 118(e)(1), this application is a
continuation-in-part of pending provisional application U.S.
Serial No. 60/008,034, filed October 30, 1995 for RELOADABLE
FILM CANISTER SYSTEM, and pending provisional application
U.S. Serial No. 60/002,012, £iled August 7, 1995 for
RELOADABLE FILM CANISTER SYSTEM. '

Background of the Invention

The present invention xelates to a reloadable £ilm
canister and particularly to a canister for holding unexposed
microfilm used to store blocks of data from camera systems
connected to a host computer. Representative prior art for
microfilm canisters are disclosed in U.S. Patents 4,153,361,
4,987,300, 5,153,625, 5,247,323 and 5,389,992. Typically,
the stored microfilm is 105 mm wide and is wound around a
core or reel that is inserted into the canister and freely
rotates therein. The canister is typically constructed in
two segments and has an exit slot for the f£ilm. Plush or
foam material strips provide a light barrier as the £ilm is
pulled ocut of the canister for use by the camera system Or
other host machine.

U.S. Patent 4,153,361 discloses a iight-t:ight web
cassette for microfilm or the like having supply and take up
cartridges mounted therecon. A web detector includes a
rotatable, detectable disc external of the cassette. An
electrical pulse is generated each time a detectable mark on
the xrotating disc ‘passes between a 1light source and
photocell, as the two cartridges in the cagsette are rotated.

U.S. Patent 4,987,300 describes a system utilizing an
cptical-mechanical mechaniem for a web-roll mounted within a
cartridge. A movable £flag is rotatably mounted to an
underside of the cartridge and is pivoted as the web-roll
rotates to interrupt a continuous beam of light of an optical
sensing means passing under the cartridge. A light source
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and photodetecting pair forming the optical sensing means are
spaced such that one element of the pair is poéitioned
exterior to the cartridge. A spring-bias.ed member couples
the flag with a flange on the web-roll for pivoting of the
flag, and a flange lip follower engages spaced notches on the
flange lip such that reverse rotation of the web-roll is
prevented. _

U.S. Patents 5,153,625, 5,247,323 and 5,389,992 describe
a system in which a field modulating disc is typically
located within the light-tight f£ilm enclosure. Rotation of
this field modulated disc is sensed by an external sensor
which generates electrical pulses during the rotation of the
reel. These pulses provide information which is accumulated,
stored and displayed so that the amount of film removed and,
more dimportantly, the amount of £film remaining is known
without opening of the canister for visual inspection.
Knowledge of the depletion of the film is required to prevent
having to splice two rolls of film together when a first roll
is expended before all the data are recorded onto the f£ilm.
It is also desirous to know the film usage to allow a margin
for threading of the film into developer equipment, so that
data is not lost due to exposure of the film to light.

Heretofore, the above described prior art microfilm
canisters offered for sale have not been reloadable by the
user. As a result, a significant amount of waste occurs
because of the disposal of the canisters after a single use.
Moreover, the ultimate usexr has not been able to use
microfilm from a number of £ilm manufacturers, but is instead
ocbligated to discard the canister when each roll of £ilm is
depleted and substitute a filled canister purchased from the
manufacturer that supplied the system.
v Summarv of the Invention

Reloadable £film canister systems constructed in
accordance with the present invention provide several
significant advantages. -
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One important feature of the preferred embodiment of the
present invention is that the canister system is compatible
for use with prior art systems already installed in some host
machines. Such prior art systems are disclosed, for example,

in U.S. Patents 4,987,300 and 5,153,625.

The unexposed microfilm is loaded onto a gear-toothed
reel, and this gear in turn has a direct physical interaction
with a detectable element extermal to the 1light-tight
canister which, in the preferred embodiment, moves in a
reciprocal linear path proximate the sensor of the host
machine which computes the length of £ilm removed from the
reel and the amount of film remaining may be determined.
Accordingly, the preferred embodiment "of the bresent
invention does not employ a rotating disc or other type of
rotating detectable members.

A Dbase plate supporté the film, reel, canister and
detectable assembly. Cutouts on the base plate reduce its
weight and also facilitate the placement of the canister

' system in a supporting region of the host machine.

Another feature of the preferred embodiment is that
microfilm may be easily loaded into the light-tight enclosure
after the film within the enclosure has been used up. This
film can be easily loaded in full or subdued daylight. To
this end, a mylar leader is used with the £ilm on the reel to
prevent exposure to light during the loading of the reel into
the canister or the removal of the reel from the canister.
A tab on the mylar ‘leader facilitates £ilm insertion into a
feed-roller assembly or other access to the film on the reel
and the mylar leader is withdrawn after the enclosure has
been closed.

In the preferred embodiment, the light-tight canister
vincludes an upper and lower housing hinged in a clam-shell
configuration allowing a 45 degree opening of the upper
housing relative to the lower housing for removal of the
upper housing in order to facilitate easy removal of the
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spent microfilm reel and installation of a reel loadé_d_ with
unexposed microfilm into the canister. _

Further advantages and applications will become apparent
to those skilled in the art from the following detailed
description and the drawings referenced herein.

Brief Description of the Drawings

FIGURE 1 shows a perspective view of the right side of
a relcadable f£film canister system constructed in accordance
with a preferred embodiment of the present invention;

FIGURE la shows a perspective view of the mounting
region of the host machine which receives the system of the
present invention; '

FIGURE 2 shows a left side elevational view of the upper
housing member of the relocadable film canister system of
FIGURE 1; - |

FIGURES 3a and 3b are front and rear elevational views,
respectively, of the upper housing member of FIGURE 2;

FIGURE 4 shows a top plan view of the upper housing
member of FIGURE 2;

FIGURE 5 shows a left side elevatiocnal view of the lower
housing member of the reloadable film canister system of
FIGURE 1; o '

FIGURES 6a and 6b are front and rear elevational views,
respectively, of the lower housing member of FIGURE 5;

FIGURE 7 shows a top plan view of the lower housing
member of FIGURE 5; S |

FIGURE 7a shows a side elevational view of the upper
housing member in an open position relative to the lower
housing member; N

- FIGURE 8 shows a top plan view of the base plate of the
reloadable film canister system of FIGURE 1; '
' FIGURES 9a-b shows side and front elevaticnal views of
the inner gear of the system of the present invention;

' FIGURES 10a-b shows side and front elevational views of
the outer ge'ar of the system of the present invention;
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FIGURES lla-d shows side and front elevational views of
gears for a mechanical detectable assembly of the system of

~the present invention;

FIGURE 12 shows a side elevational view of an arm of the
mechanical detectable assembly of the system of the present
invention; ,

FIGURE 13a shows a left side elevational view of the
security shroud of the system of the present invention, and
FIGURE 13b shows a top view along lines 13b-1i3b of FIGURE
13a; ' ' )

FIGURE l4a shows a rear elevational view taken along

. lines l4a-14a of FIGURE 14b of a first detectable assembly

operatively connected to the gear system of the present

- invention, and FIGURE 1l4b shows a top view taken along lines

14b-14b of FIGURE 142 of the first detectable assembly
operatively connected to the gear system;

FIGURE 15 shows the gears and arm of the first
detectable assembly of FIGURES 14a and 14b; '

FIGURE 1l16a shows a rear elevaticnal view taken along
lines 16a-16a of FIGURE 16b of a second detectable assembly
operatively connected to the gear system of the present
invention, and FIGURE 16b shows a top view taken along lines
16b-16b of FIGURE 16a of the second detectable assembly
operatively connected to the gear system;

FIGURE 17a shows a simplified . schematic of the
detectable assembly of FIGURES l16a and 16b, and FIGURE 17b
shows the gear and microswitch of the detectable assembly of
FIGURES 16a and 16b;

FIGURE 18 shows an outside elevational view of a gear-
toothed reel of the reloadable film canister system of the
present invention; '

y FIGURE 19 shows a cross-sectional view of the core of
the reel of the present invention;

FIGURE 20 shows a front elevational view of the reel of

the present invention; .
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FIGURE 21 shows a top plen view of the mylar leader of
the reloadable film canister system of the present inventien;

FIGURE 22 shows a front elevational view of the film
with the mylar leader loaded on the reel; and

FIGURE 23 shows a cross-sectional view of the reel and'
£film with the mylar leader of FIGURE 22.

A preferred embodiment of a reloadable film canister
system 100 of the present invention is illustrated in FIGURE
1, with a typical mounting region 102 of a host machine shown
in FIGURE la. A generally clamshell-shaped canister 110 is
comprised of an upper and a lower housing member 112, 114
mounted on a base plate 116. The upper and lower 'housing
members 112, 114 enclose a reel 118 (shown in FIGURE 18, for
example) for holding web material such as paper or £ilm 120.
The reel 118 is mounted onto bearing surfaces 122 on the
interior walls of left 'and right sides 123, 125,
respectively, of the lousing members 112, 114.

Referring to FIGURES 1l4a-b and 16a-b, a gear assembly
124 is mounted by a shaft 126 extending through a wall 128 at
the rear of the lower housing member 114. A first gear 130
is attached on one end of the shaft 126 and positioned inside
the canister 110, and a second gear 132 is attached on the
other end of the shaft 126 and positioned outside the
canister 110. The first gear 130 cooperates with a gear-
toothed flange 134 of the reel 118, as described in detail in
reference to FIGURES 18 and 20. The second gear 132
cooperates with a detectable assembly 140/150 such as shown
in FIGURES 14a,b and 15, or FIGURES 16a,b-17a,b. The shaft
126 preferably extends through a light-sealable opening 136
in the lower housing member 114.

Referring once more to FIGURE 1, the £ilm 120 is pulled
off the reel 118 and out of the canister 110 through an exit
slot 138 formed by a front edge 160 of the upper housing
member 112 and a front edge 162 of the lower housing membex
114. The housing members 112, 114 are preferably attached by
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a hinge assembly 164 comprising mating flanges 166,. 168 at
the rear of the canister 110. A lockizig mechanism 170 is
provided at the left and right sides 123, 125 of the canister
110 to ensure that the canister is not accidentally opened
and the film 120 is not damaged by exposure to light.

A safety shroud 172 is located on the right side 125 of
the lower housing member 114 to prevent human contact of the
moving parts of the system 100 during installation into or
removal from the host machine. The texms front and rear as
used herein refer to the relative locations of the canister'é
£ilm exit slot 138 and hinge assembly 164, respectively.
When mounted within the host machine, the relcadable £ilm
canister system 100 has its right side 125 located to the
rear of the host machine’s canister mounting region 102, so
that the detectable assembly 140/150 of the system 100 may
communicate with the host machine’s sensor mechanisn.

The base plate 116 for supporting the canister 110 and
reel 118 in the host machine preferably includes cutouts 174
which mate the base plate 116 in proper position on the
mounting region 102 of the host machine, as indicated in
FIGURE la. That is, the mounting region 102 conventionally
includes horizontal and vertical plate members 176, 178 to
ensure proper positioning of the canister 110 and £ilm 120

~and for mating with mechanisms, such as a sensor 180, of the
host machine. ' : :

The film 120 may be pulled out of the canister 110 by a
metered feed-roller assembly (not shown) coupled to a stepper
motor (not shown). The tension of the film 120 and any
rollover travel of it out of the canister 110 may be
regulated by a spindle, drive or brake means (not shown)
external to the canister 110. To facilitate the insertion of
,the reel 118 and film 120 into a canister which may be
semipermanently mounted in the host machine, one end 183 of
the reel 118 is advantageously slightly longer than the other
end 182. . Thus, the reel 118 may only be inserted in the
canister 110 so that a tab 184 of the film 120 is properly

-



10

is

20

25

30

35

WO 97/06466 PCT/US96/12926

aligned to unroll with the tab 184 and f£ilm 120 exiting
downwardly from the front of the canister. Notches may also
be provided on one reel end 182, 183 to aid in the
identification of the reel and film positioning. Loading of

- the £ilm 120 into the canister 110 may thus be performed in
a darkened room.

Film Canistexr System -

Referring now in detail to FIGURES 2-4 and 5-7, the
upper and lower housing members 112, 114 of the canister 110
are comprised of a 1light opagque material and are
conventionally black in color. Typically, the housing
members 112, 114 are formed from a suitable thermcplastic,
such as high impact polystyrene. These housing members 112,
114 cooperate to receive ends 182, 183 of the reel 118 in
recesses 186, 188, respectively, formed inside the canister
110. These semi-circular recesses 186, 188 are formed on
inside walls of the 1left and right sides 2123, 125,
respectively, of the housing members 112, 114 and are
preferably polished to provide bearing surfaces 122 for the
£ree rotation of the reel ends 182, 183. Advantageously, the
recess 188 of the right side 125 is extended relative to the
recess 186 of the left side 123 and extends at least
partially over the shroud 172.

As previously indicated, the right reel end 183 is
advantageously somewhat elongaéed or extended relative.to the
left veel end 182 and is readily received into the
correspondingly extended right recess 188 of the canister.
Also, the right reel end 183 is preferably notched, for easy
tactile identification of the reel ends in subdued light or
even in the dark. Alternatively, the left reel end 182 may
be notched or other identifying methods known to those
skilled in the art may be implemented, to further aid an
operator to more readily identify the correct placement of
the £film 120 and reel 118 into the canister 110 in the dark.

When mated, the housing members 112, 114 form a
generally cylindrical body, with its longitudinal axis
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extending between the generally circular left and right sides
123, 125. The canister 110 forms a light-tight and dust-free
enclosure for the reel 118 and film 120. A lower portion 192
of the lower housing membei- 114 is substantially rectangular
in shape for greater stability of the canister 110. (See
FIGURES 5 and 7.) The bottom 154 of the lower portion 192 is
also then able to accommodate screws (not shown) received

. through openings 196 for attachment of the housing member 114

to the base plate 116, without interference of the screws
with the reel 118 mounted in the lower housing member 114.
The components of the film exit slot 138 at the front of
the canister 110 are shown to the right in FIGURES 2 and 5.
The upper front edge 160 of the canister overlaps the lower
front edge 162 of the canister to provide a light-tight seal.
The upper front edge 160 is substantially straight. The
lower front edge 162 is also substantially straight such that
the lower front edge 162 is substantially parallel to the
upper front edge 160. The upper and lower front edges 160,
162 have an inside lining of a light-sealing material (not
shown), which is preferably strips of velvet. The nap of the
velvet material is of a thickness such that the clearance of
the exit slot 138, between the strips of velvet, accommodates
4-7 mm thick f£ilm without subatantial £riction thereon.
Alternatively, strips of other plush or foam material may be
used as the light-sealing material where the material
thickness is chosen to provide a substantially light-tight
seal at the exit slot 138 without subgtantial frictional
contact with the £film 120. _
A feature of this invention is that the upper housing
member 112 may be easily physically removed f£rom the lower
housing member 114 by virtue of the hinge assembly 164 of the
,canister 110 as shown to the left in FIGURES 4 and 7. As
shown. segmented flanges 166, 168 are respectively provided
at the rear of the housing members 112, 114 such that the
individual upper flange segments 166 are received into
respective spaces 169 between the lower flange segments 168.
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Preferably, the upper flanges 166 have angled portions 165
and horizontal ends 167, as shown in FIGURE 2. The internal
edges of the angled portions 165 and ends 167 are aligned by
internal edges of the lower flange segments 168 to
adirantageously provide automatic aligmneht of cocperating
light seals 198, 200, respectively, formed on the upper edge
of the lower housing member 114 and the lower edge of the
upper housing member 112.

The lower flanges 168 are preferably horizontal as shown
in FIGURE 5 and facilitate the insertion and removal of the
upper housing member 112 in the cramped canister area of the
host machine. This allows both the reel and the new
unexposed reel of f£film to be easily installed. Without this
feature, it would be necessary to remove the entire f£ilm
canister system 100 from the host machine each time a new
reel of £film is installed since upward, opening motion of the
upper housing member 112 is limited to about 45 degrees, as
shown in FIGURE 7a, due to the presence of a wall 151 on that
side of the host machine interior. Such limited 45 degree
opening between the upper and lower members 112, 114 is not
sufficient to physically remove the exhausted zreel and
replace it with a reel of unexposed film.

The hinge assembly 164 preferably extends substantially
the length of the rear of the canister 110. The mating
flanges 166, 168 prevent light f£from entering the canister 110
through the hinge assembly 164. Additional light baffles are
provided along the side edges of the upper and lower housing
members 112, 114 and are comprised of extensions 198 of the
upper housing member 112 which are received into depressions
200 formed in slightly wider extensions 202 of the lower
housing member 11i4. The upper extensions 198 ‘are shown in
JFIGURE 4 and the lower extensions 202 and depressions 200 are
shown in FIGURE 7. Wedge-shaped struts 204 are indicated
along the extensions 198, 202 in FIGURES 2 and 5 and are
preferably included to provide added structural integrity to
the extensions 198, 202. '
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A preferred construction of the locking mechanism 170 is
shown in FIGURE 1. As indicated, a generally C-shaped clip
206 is provided near the front of the lower housing member
114 at the left and right sides 123, 125. It is preferably
mounted by a hinge 208 extending through- wedge-shaped
supports 210, similar to the struts 204 along the extensions
198, 202. The hinge 208 allows the locking clip 206 to pivot
upward wherein the concave side of the clip 206 securely -
captures the upper extension 158, with a tight fit. The clip
206 is sufficiently flexible to extend slightly in capturing
the upper extension 198, and releases the extension 198 upon
downward/outward pressure on the clip end. It is obvious to
those skilled in the art that other conventional locking
means may alternately be used in the present invention
without loss of the advantages of the present invention.

As illustrated in FIGURES 1 and 8, the base plate 116
extends somewhat beyond the length of ‘the canister 110 as
measured along its longitudinal ‘axis. The base plate 116
also extends substantially the width of the canister 110,
measured from the front exit slot 138 to the rear hinge
assembly 164. Cutouts 174 are provided as required for
mounting of the reloadable f£ilm canister system 100 in the
host machine, and also reduces the weight of the base plate
116. 2 hole 212 is provided to allow a post 214 in the host
machine mounting region 102 (FIGURE 1la) to be received
therethrough. A hole 216 in the bottom 194 of the lower
housing member 114 . (FIGURES 5§ and 7) also accommodates the
post 214. Holes 218 are also provided in the base plate 116
for attachment with the lower canister 114 via screws (not
shown) . The base plate 116 supports the weight of the
canister 110, reel 118, film 120 and detectable assembly
'140/150 in the host machine. _

The lower housing member 114 has the safety shroud 172
pesitioned above the gear assembly 124 and attached to the
base plate 116. The purpose of the shroud 172 is to serve as
a safety shroud to prevent the host machine operator’s hands
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from touching the detectable assembly 140/150 as he or ghe
reaches into the host machine’s canister mounting region 102
to install or remove the reloadable £ilm canister system 100.
The shroud, however, is not light-tight and is external of
the interior light-tight space within the canister 110. The
detectable assembly 140/150 is positioned on the base plate
116 between the lower housing member 114 and the shroud 172
for cooperation with the gear assembly 124, and therefore the
safety shroud 172 preferably extends the width of the
canister side 125 to also cover the detectable assembly
140/150. Although a four-sided barrier is preferted, front
and rear porticns of the shroud 172 may be omitted and still
adequately provide the desired measure of safety from the
moving parts of the detectable assembly 140/150.

Referring to FIGURES 13a and 13b, the shroud 172 is
preferably formed of molded plastic and has four sides, with
its largest side 220 including small holes 222, 223 for
fasteners and a larger hole 224 to allow communication with
a sensor 180 of the host machine (FIGURE 1la) therethrough.
In alternative embodiments, more or fewer holes than those
shown, of aﬁpropriatg size(s), may be included on the shroud
172. A corner cutout 225 accommcdates one o©f the
horizontally mounted plates 176 of the host machine which is
located on its mounting region 102. The lower holes 222 of
the shroud 172 receive screws to attach the shroud to the
base plate 116, and the holes 223 receive fasteners to fasten
the detectable assembly 140/150, described below, to the
shroud 172. 2 hole 221 in the shroud 172 is used to wmount
cne end of the gear assembly 124, as described below. In
alternative embodiments, however, it is undexrstocod that the
detectable assembly 140/150 may be mounted directly to the
Jbase plate 116 instead of the shroud 172, using mounting
posts and other methods known to those skilled in the art.

Referring to.FIGURES 9 and 10, the first and second

gears 130, 132 , respectively, are shown in their preferred_

construction. The second gear 132 preferably has a mounting
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shaft 126 which is inserted through a light-sealable hole 136
on the lower housing member 114 such that the second gear 132
is ocutside and the first gear 130 is attached on the shaft
126 on the inside of the housing member 114. The shaft 126
has wultiple diameters and an end portion 226 with-a straight
or flat side for fixing and rotating the first gear 130,
which has a mating, flat-sided cpening 228 of substantially
the same diameter as the end portion 226. The end of the
shaft 126 is received through a hole 230 in-a wall 232 formed
on the bottom 194 of the lower housing member 114 and
indicated in FIGURES 6 and 7. This elongated, triangular
wall 232 is preferably molded into the housing wmember bottom
194 and does not interfere with the reel 118 or film 120. A
fastener 234 is received on the end of the shaft 126 which
extends through the wall 232. Preferably, a short shaft 127
having a blunt end extends orthogonal to the other side of
the second gear 132 from the shaft 126, and the shaft 127 is
received in the hole 221 of the shroud 172 to mount the end
of the gear assembly 124 located the farthest £from the
canister housing 114.

A preferred embodiment of the reel 118 constructed in
accordance with the present invention is shown in FIGURES 18
and 20, wherein a first flange 134 of the reel 118 has gear
teeth 236 which mate with the first gear 130 of the gear
assembly 124 described herein. A second flange 238 of the
reel 118 is shown with gear teeth, although in alternative
embodiments only the mating flange 134 is required to have
gear teeth 236. ' ; '

The first and second flanges 134, 238 are spaced apart
along the length of a cylindrical core 240 of the reel 118,
shown in FIGURE 19, ‘wherein its core ends 242 are preferably
sonically welded to inner depressions 244 of the flanges 134,
238 using methods known to those skilled in the art. Foxr 105
mm microfilm, the flanges 134, 238 are located such that
their inside surfaces. are approximately 105 mm (4-1/ 5_")
apart. The core 240 is preferably hollow to allow insertion
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of a mandrel (not shown) during locading of the £ilm 120 onto
the reel 118. The core 240 and flanges 134, 238 are
preferably constructed of material similar. to the housing
members 112, 114, as described above. :Exterior surfaces 246
of the ends 182, 183 of the reel 118 are preferably polished
smooth for nearly frictionless rotation inside the canister
110. As previously described, the ends 182, 183 are received
into recesses 186, 188 on the sides 123, 125 of the upper and
lower housing members 112, 114.. For easy tactile
identification, notches may be provided on cne of the reel
ends 182, 183, and for proper insertion into the canister the-
right reel end 183 is preferably extended relative to the
left reel end 182.
Reel Detectable Assemblies

Two common priocr art reel sensing mechanisms of host
machines involve either 1) inductive detection of metal
circular disc elements typically attached to the reel located
within the light-tight enclosure, or 2) the detection of a
l1ight source interrupted by a flag which is toggled by the
reel’s rotation. The first mechanism may comprise an
inductive-type sensor which génetates an oscillating magnetic
field. As each metal circular disc element of the reel disk
rotates past the sensor, an electrical current flows in the
metal disk and changes the magnetic field, which then is seen
as an output voltage Change of the sensor. Thus, the
rotation of each metal circular disc element within the
light-tight enclosure is registered and the information is
used to calculate the amount of film removed £rom the reel.

A preferred embodiment of a mechanical detectable
assembly 140 compatible for use with inductive sensors is
shown in FIGURES 14a,b and 15. The second gear 132 of the
canister’s gear assembly 124 mates with a gear 142, also
shown in FIGURE 11 which in turn drives a gear 141. Gears
141, 142 are mounted on shafts 144 which are supported on the
shroud 172. The gear 141 has a pin 146 extending at right

" angles toward the canister housing 114 and away from the
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shroud 172. The pin 146 is received in a slot 145 of an L-
shaped arm 148, alsoc shown in FIGURES 12 and 15. Secured to
the shroud 172 are posts 143 which are received through a
second slot 147 of the arm 148 ‘which is orthogenal to the
first slot 145, and serve to secure the arm 148 to the shroud
172. A conductive or metallic detectable element 149 is
located on the arm 148 forwardly of the slot 147 (to the left
in the drawings). The posts 143 also serve to guide the arm

" movement in a reciprocal linear path, shown by the arrow, as

the pin 146 is rotated and moves up and down in the first

© slot 145. The metallic detectable element 149 may be of any

conductive material known to those of ordinary skill in the
art and may be attached to the arm 148 using conventional
methods. ' _

As the £ilm reel 118 inside the canister 110 rotates,
its gear-toothed flange 134 meshes with the first gear 130 of
the carnister’s gear assembly 124 and causes the simultaneous
rotation of the second gear 132 positiocned outgside of the
lower housing member 114. The second gear 132 causes
rotation of the gears 141, 142, which in turn causes the pin
146 to rotate in a vertical plane. The motion of the pin 146
causes the arm 148 to linearly move the metallic detectable
element 149 proximate the host machine sensor 180.

The number of times that the metallic detectable element
149 reciprocates linearly with respect to the host machine
sensor 180, per revolution of the reel 118, is the number of
electrical pulses that the host machine sensor will produce
for a revolution of the reel 118. Thus, in the preferred
embodiment, in each cycle of operation of the detectable
element, the detectable element is reciprocated in cone
direction to approximately the center of the host machine

‘sensor and then in the opposite direction away from the

‘center of the sensor to produce a single pulse. Preferably,

the gears 141, 142 have equal diameters such that one

rotation of the gear 142 equals one sensed movement of the
metallic detectable element 149. Thus, the number of
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movements of the metallic detectable element 1495 is
controlled by selection.of the gear ratios between the gear-
toothed £flange 134 and the first gear 130 of the gear
assembly 124, and between the gears 141, 142 and the second
gear 132 of the gear assembly 124..

A preferred embodiment of an electromechanical
detectable assembly 150 for use with the second type of host
machine sensing mechanism is illustrated in FIGURES 16a,b and
17b. A simplified schematic of the detectable assembly 150
is shown in FIGURE 17a. As with the mechanical detectable
assembly 140 described herein, a gear 142 mates with the
second gear 132 of the canister’s gear assembly 124, and the
gear 142 includes a pin 146 orthogonal to the gear surface.

In this detectable assembly 150, the rotating pin 146
contacts a microswitch 152 at each revolutien. The
microswitch 152 is mounted by a shaft 154 to the shroud 172.
A power supply 156 for a light emitting diode 155 (LED)
preferably comprises a battery which is mounted on the base
plate 116 outside the left side 123 of the canister ilio0,
closest to the cperator of the host machine. The battery 156
is preferably coupled by contacts 158 on the base plate 116
which are connected to wires routed through holes (not shown)
in the base plate 116. The LED 155 is preferably mounted in
plastic and screwed onto the base plate 116 as well. Because
it is mounted external to the canister 110, removed from the
£ilm 120, the LED 155 does not have to be shielded. .It is
electrically coupled to the power source 156 by wires (not
shown). The LED 155 is positioned between an existing LED
{not shown) of the host machine and the host machine’s sensor
(not shown). The conventional constructions of the
microswitch 152 and LED 155 are known to those of ordinary
»8%ill in the axt. In a preferred embodiment, a second
battery is provided adjacent the power source 156. The
second battery and associated circuitry (not shown) act as a
low power indicator and may use an audible alarm or buzzer of
construction known to those skilled in the art.
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While the host machine LED emits & continuous light
which is to be interrupted, the instant LED 155 emits pulses
of light corresponding to the microswitch activation caused
by the gear 142. One rotation of the gear 142 equals one
contact with the microswitch 152 and therefore. one pulse of
light. The number of light pulses per reveclution of the £ilm
reel 118 is controlled by the gear ratios between the gear-
toothed flange 134 of the reel, the first and second gears
130, 132 of the gear assembly 124 and the gear 142. In
alternative embodiments, either of the detectable assemblies
140/150 may include one or more additional gears to achieve
the desired gear ratics. In addition, other types of
detectable elements may be utilized which communicate with
the canister’s gear assembly 124 and the gear-toothed reel

134 in the present invention.

The canister 110 of the reloadable £ilm canister system
100 of the present invention provides a light-tight and dust-
free enclosure of paper or f£ilm 120 for storage and for use
in a host machine. 1In order to provide protection against
light and dust during the loading into the canister 110, 2
mylar leader 248 is preferably attached to the free end of
the film 120 on the reel 118. This mylar leadexr 248 is
preferably die-cut to include an easily accessible tab 184 as
shown in FIGURES 21 and 22 for access to the f£ilm 120 such as
for its insertion intoc a feed-roller assembly.

The mylar leader 248 is opaque and has a length that is
preferably about cne to one and ocne-half the circumference of
the reel 118, plus an additional two to four inches for the
tab 184. The mylar leader 248 preferably has a width

- slightly greater than that of the £film 120 as shown in FIGURE

21, e.g., slightly greater than 105 mm, so that the myla.r
leader 248 is secured in annular grooves 250 on the inside of
the flanges 134, 238, as shown in FIGURE 23. These grooves
250 are located at a radius measured from the central axis of
the core 240 which corresponds to a fully loaded reel; i.e.,
to a maximum amount of f£ilm 120 on the reel 118. Thus, the
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mylar leader 248 prevents exposure of the film 120 to light
and dust during the loading or unloading of the reel 118 into
or out of the canister 110. To accommodate the use of the
reel 118 with different sizes or lengths of film 120,
additional annular grooves 252 are preferably formed on the
flanges 134, 238. The grooves 252 are spaced radially' inwara
from the first grooves 250 by a distance known to those
skilled in the art. .

Although this invention has been disclosed in the
context of certain preferred embodiments, it will be under-
stood by those skilled in the art that the present invention
extends beyond the specifically disclosed embodiments to
other alternative embodiments of the invention. Thus, it is
intended that the scope of the present invention herein
disclosed should not be limited by the particular disclosed
embodiments described above.
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What is claimed jis:
1. A relocadable microfilm canister system for containing an
unexposed roll of microfilm to be delivered to a host
machine, said system to be fe_movably installed in a mounting
region of the host machine, the host machine having a sensor
sensing motion of a detectable element for registering the
delivery of the microfilm from said system, said system
comprising:

a light-tight relcadable microfilm canister
comprising upper and lower housing members attached
together by a hinge assembly formed on rear edges of
said upper and lower housing members in a clam shell
arrangement; -

a light seal formed on the bottom edge of said
upper housing member which cooperates with a light seal
formed on the upper edge of said lower housing member;

a base portion adapted to be received in the

" mounting region of the host machine, said lower housing
member mounted to said base portion;

a reel element adapted to be received into said
canister and freely rotatable therein, said reel element
having a core portion around which said microfilm is
wound and a pair of flanges, one of said flanges having
gear teeth substantially around 360 degrees of said
flange; o

said hinge assembly of said light-tight reloadable
microfilm canister allowing removal of said upper
housing member from said lower housing member of said
" canister while said canister system is installed in the
host machine so that an empty reel element may be easily
removed and a f£filled reel element easily installed;

, a gear assembly comprising an inner gear positioned
within said canister for mating with said gear teeth of
said reel element flange and an outer gear positioned
outside said canister and adapted to be rotated by said
inner gear; and

-19-
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2.

a detectable element mounted externmal to said
canister for reciprocal 1linear motion and operably
connected to said outer gear, said detectable element in
communication with the sensor of ‘the host machine;

so that the extraction of the microfilm out of said
canister by the host machine results in rotation of said
reel element and said inner gear, said inner gear
rotation causing rotation of said outer gear, and said
outer gear rotation causing reciprocal linear operation
of said detectable element such that information
relating the amount of microfilm delivered from said
canister is relayed to the host machine whereby the
amount of microfilm remaining on said reel element in
said canister may be determined by the host machine.

A reloadable microfilm canister system for containing an

unexposed roll of microfilm to be delivered tc a host
machine, said system to be removably installed in a mounting
region of the host machine, the host machine having a sensor
sensing motion of a detectable element for registering the
delivery of the microfilm from said system, said system
comprising:

a light-tight reloadable microfilm canister
comprising upper and lower housing members attached
together by a hinge assembly formed on rear edges of
said upper and lower housing members in a clam shell
arrangement;

a base portion adapted to be received in the
mounting region of the host machine, said lower housing
member mounted to said base portion;

a reel element adapted to be received into said

'canister and freely rotatable therein, said reel element
having a core portion around which said microfilm is

wound; _
a gear assembly comprising an inner gear positioned
within said canister for mating with said reel element
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3.

and an outer gear positioned outside said canister and
adapted to be rotated by said inner gear; and

a detectable element mounted external to said
canister for linear motion and operably connected to
said ‘outer gear, said detectable element in
communication with the sensor of the host machine;

so that the extraction of the microfilm out of said
canister by the host machine results in rotation of said
reel element and said inner gear, said inner gear
rotation causing rotation of said cuter gear, and said
ocuter gear rotation causing linear operation of said
detectable element.
A reloadable microfilm canister system for containing an

unexposed roll of microfilm to be delivered to a host
machine, said system to be removably installed in a mounting
region of the host machine, the host machine having a sensor
sensing motion of a detectable element for registering the
delivery of the microfilm £from said system, said system
comprising: -

a light-tight reloadable microfilm canister
comprising upper and lower housing members;

a base portion adapted to be received in the
mounting region of the host machine, said lower housing
member mounted to said base portion;

a reel element adapted to be received into said
canister and freely rotatable therein, said reel element
having a core. portion arocund which said microfilm is
wound and a pair of flanges, one of said f£langes having
gear teeth substantially around 360 degrees o¢f said
flange; " :

a hinge assembly forxmed on rear edges of said upper
and lower housing members of said light-tight relcadable
microfilm canister for the removal of said reel element
from said canister while said canister system is
installed in said host machine;

-21-
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4‘

a gear assembly contpriéing an inner gear positicned
within said canister for mating with said gear teeth of
said reel element flange and an outer gear positioned
outside said canister and adapted:to be rotated by saigd
inner gear; and '

" a detectable element mounted externmal to said
canister for linegr motion and operably connected to
said outer gear, . said detectable element in
communication with the sensor of the host machine;

so that the extraction of the microfilm out of said
canister by the host machine results in rotation of said
reel element and said inner gear, said inmner gear
rotation causing rotation of said outer gear, and said
outer gear rotation causing linear operation of said
detectable element.

A reloadable canister system for containing a medium to

be delivered to a host machine, said system to be removably
installed in a mounting region of the host machine, the host
machine having a sensor registering the delivery of the
medium from said system, said system comprising:

a canister comprising upper and lower housing
menmbers; : '

a base portion adapted to be received in the
mounting region of the host machine, said lower housing
member mounted to said base portion;

a reel element adapted to be received into said
canister and freely rotatable therein, said reel element
having a core portion around which said medium is wound;

a gear assembly comprising an inner gear positioned
within said canister for mating with said reel element

. and an outer gear positioned outside said canister and
- adapted to be rotated by said inner gear; and

a detectable element mounted external to said
canister for substantially linear operation and operably
connected to said outer gear, said detectable element in
communication with the sensor of the host machine;

-22-
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wherein the extraction of the medium out of said
canister by the host machine results in rotation of gaid
reel element and said inner gear, said inner gear
rotation causing rotation of said eouter gear, and said
outer gear rotation causing substantially linear
operation of said detectable element such that
information relating the amount of medium delivered from
said canister is relayed to the host machine whereby the
amount of medium remaining on said reel element in said
canister may be determined by the host machine. '
5. The system of Claim 4, further comprising a safety
shroud mounted around said detectable element on the outside
of said lower housing member of said canister to prevent
accidental contact by an operator with moving parts of said
gear assembly.
6. The system of Claim 5, wherein said detectable element
iz mounted.to said safety shroud and is positioned between
said safety shroud and the outer wall of said lower housing
member of said canister.
7. The system of Claim 5, wherein said outer gear of said
gear assembly has portions extending orthogonally on both
sides which are received through holes in said safety shroud
and said lower housing member of said canister for mounting
therebetween. :
8. The system of Claim 4, further comprising a mating gear
cperably connected to a slotted arm having said detectable
element on one end, said mating gear adapted to rotate upon
rotation of said inner gear, said mating gear causing
reciprocal linear motion of said detectable element.
9. The system of Claim 4, further comprising a mating gear,
a microswitch, a light emitting diode and a power source,
said mating gear adapted to rotate upon rotation of said
inner gear, said mating gear adapted to contact said
microswitch therei:y causing light to be emitted by said LED
in a predetermined relationship with the rotation of said
reel element. ‘
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10. The system of Claim 9, wherein said power source
comprises a battery mounted to said base portion on a side of
said lower housing member not having said microswitch, said
battery electrically connected to said microswitch and said
LED by wires routed through said base portion.

11. The system of Claim 10, further comprising a second
battery mounted on said base portion and electrically coupled
to said first battery, said second battery acting as a low
power indicator to said first battery.

12. The system of Claim 4, wherein said reel element
comprises a pair of flanges, one of said flanges having gear
teeth for mating with said inner gear of said gear assembly

" and causing rotation thereof.

13. The system of Claim 4, wherein a bottom portion of said
lower housing member of said canister has a surface for
mounting of said inner gear of said gear assembly inside said
canister, said surface positioned below said reel element and
the medium céntained thereon.

14. The system of Claim 4, wherein one of said reel ends is
notched to facilitate the proper positioning of said reel
element in said canister. _

15. The system of Claim 4, wherein said upper and lower

' housing members of said canister combine to form a

substantially cylindrical shape, said lower housing member
having a bottom portion which is substantially rectangular
for stable mounting of said canister onto said base portion.
16. The system of Claim 4, wherein substantially all of said
system is semipermanently installed into the host machine
whereby said reel element is easily removable from said
canister without removal of said system from the host
machine. : :

17. The system of Claim 16, further comprising a hinge
assembly formed on rear edges of said upper and lower housing
members of said canister, said hinge assembly providing easy
removal ‘of said upper housing member from said lower housing

-24.
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member to enable removal of said reel element from said
canister while said system is installed in the host machine.
18.. The system of Claim 4, further comprising .an opaque
mylar leader on the end of the medium furthest from the core
of said reel element, s_aid leader having a tapered end
portion and a width glightly greater than the width of the
medium, said leader received in annular grooves formed on
inside surfaces of flanges of said reel element.

19. The system of Claim 4, wherein the medium comprises 105
mm microfilm. _

20. The aystem of Claim 4, wherein the medium comprises
papex. .

21. A reloadable canister system for containing a medium to
be delivered to a host machine, said system to be removably
installed in a mounting region of the host machine, the host
machine having a sensor registering the delivery of the
medium from said system, said system comprising:

a canister comprising upper and lower housing
membexs; | ‘

a reel element for holding the medium, said reel
element to be received into said canister and freely
rotatable therein; ’

a means of engaging said reel element for coupling
the rotation of said reel element from inside said
canister to outside said canister; and

a mechanism for detecting the amount of said
rotation of said reel element and communicating said
amount of said rotation to a sensor of the host machine,
said detecting mechanism external to said canister and
operably connected to said engaging means, said
detecting mechanism producing linear motion in response

. to rotaticn of said reel element;
wherein the extraction of the medium out of said
- canister by the host machine results in rotation of said
reel element and causes said engaging means to operate
said detecting Im_echaz;ism such that information relating
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22.

to the amount of medium delivered from said reel element
is provided to the host machine whereby the amount of
medium remaining on said reel element may be determined
by the host machine. :

A reloadable canister system for containing a medium to

be delivered to a host machine, said system comprising:

23.

a canister comprising upper and lower housing

members;

a reel element for holding the medium, said reel
element to be received into said canister and freely
rotatable therein; and . '

a mechanism for detecting the amount of rotation of
said reel element, said detecting mechanism external to
said lower housing member of said canister and adapted
to be operably connected to said reel element inside
said canister, said detecting mechanism producing linear
motion in response to rotation of said reel element, .
said detecting mechanism in communication with a sensor
of the host machine; '

wherein the extraction of the medium ocut of said
canister by the host machine results in rotation of said
reel element thereby causing said detecting mechanism to
relay information to the host machine on the amount of
the medium delivered from gsaid reel element, whereby the
amount of the medium remaining on said reel element may
be determined by the host machine. .

A reloadable canister system for cont'aining a medium to

be delivered to a host machine, said system comprising:

a canister;

a reel element for holding the medium, said reel
element to be received into said canister and freely
rotatable therein; and

a means cf registering the rotation of said reel
element and relaying information on the amount of said
rotation to a sensor of the host machine, said
registering means adapted to be operably connected to

-26-

* c L M S *



10

15

20

25

30

35

10

THIS SHEET HAS BEEN
REPLACED

WO 97/06466 PCT/US96/12926

said reel element inside said canister and.extending
from inside said canister to outside said canister, said
registering means producing linear motion in responsge to
rotation of said reel element; ' )
wherein the extraction of the medium out of said
canister by the host machine results in rotation of said
reel element and operation of said registering means
whereby said information is relayed to the host machine

and the amount of the medium remaining on said reel

element may be determined by the host machine.
24. A reloadable canister £for coni:aining a medium to be
delivered to a host machine, said canister removably
installed in a mounting region of the host machine, said
canister comprising:

a canister comprising upper az‘zd lower hous=ing
members; _ |

a base portion adapted to be received in the
.mounting region of the host machine, said lower housing
member mounted to said base portion; and

a reel element adapted to be received into said
canister and freely rotatable therein, said reel element
having a core portion around which said medium is wound.

25. A reloadable canister for containing a medium to be
delivered - to a host machine, said canister removably
installed in a mounting region of the host machine, said
canister comprising: ' '

a canister comprising upper and lower housing
members; :

a -base portion adapted to be received in the
mounting region of the host machine, said lower housing
member mounted to said base portion; and

v a reel element adapted to be received into said
canister and freely rotatable therein, said reel element
having a core portion around which said medium is wound
and two ends, one of said reel ends being notched for
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ready identification of the proper orientation of said
reel element within said canister. -
26. A reloadable canister for containing a medium to be
delivered to. a host machine, said canister removably
installed in a mounting region of the host machine, said
canister comprising:

a canister comprising upper and lower housing

' members and a hinge assembly formed on rear edges of
said upper and lower housing members;
a base portion adapted to be received in the
mounting region of the host machine, said lower housing
member mounted to said base portion; and
d reel element adapted to be received into said
canister and f£reely rotatable therein, said reel element
having a core portion around which said medium is wound,
said hinge assembly allowing about a 45 degree opening
of said upper housing member for the removal of saiad
upper housing member while said canister is installed in
the host machine and removal of said reel element from
said canister. :
27. A reloadable canister for containing a medium to be
delivered to a host machine, said canister zremovably
installed in a mounting region of the host machine, said
canister comprising: -

a canister -comprising upper and lower housing
members;
' & base portion adapted to be received in the
mounting region of the host machine, said lower housing
member mounted to said base portion; and

a reel element adapted to be received into said
canister and freely rotatable therein, said reel element
having a core portion around which said medium is wound,
a first flange adjacent a first end and a second flange
adjacent a second end, said first reel end extending
farther from said first flange than said second reel end
extends from said second flange so that the correct
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orientation of said reel element is easily identified
and said reel element is readily and properly installed
in said canisgter. .
28. A reloadable canister for containing a medium to be
delivered to a host machine, said canister removably
installed in a mounting region of the host machine, said
canister comprising: -

a canister comprising upper and lower housing
members and a hinge assembly formed on rear edges of

- said upper and lower housing members, a light-tight seal
formed between mating edges of said upper and. lower
housing members; ' '

a base portion adapted to be received in the
mounting region of the host wmachine, said lower housing
member mounted to said base po'r_tion; and

a reel element adapted to be received inteo said
canister and freely rotatable therein, said reel element
having a core portiocn around which said medium is wound;

said hinge assembly having upper flange segments
adapted to be received into spaces formed along a lower
flange segment, such that installation of said upper
flange segments into said spaces provides alignment of
said light sealing mating edges of said upper and lower
housing members.
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