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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 ma.ch:.ne._ .

U.S. Patent 4,153,361 discloses a light-tight 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 zrotating disc 'passes between a light 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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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 film.
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. -

pul se is generated each tinme a detectable mark on
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prevented.. U S. Patents 5, 153,625, 5,247,323 and 5, 389, 992 describe a
systemin which a field nodulating disc is typically 10 | ocated within
the light-tight filmenclosure. Rotation of this field nodulated disc is
sensed by an external sensor which generates electrical pulses during the
rotation of the reel. These pul ses provide information which is
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cani ster when ) @Ol Be©éctdBl8 | @lement extermal to the 1light-tight
canister which, in the preferred embodiment, moves in a

10 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 present
invention does not employ a rotating disc or other type of

is 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.

20 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

25 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

30 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
housiﬁg relative to the lower housing for removal of the

35 - upper housing in order to facilitate easy removal of the
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present invewdppssées that the canister systemis conpati bl e PCOUS13926 t h
prior art systens already installed in some host nachines. Such prior art
systens are disclosed, for exanple, 5 in US. Patents 4,987,300 and
5,153, 625. The unexposed microfilmis | oaded onto a gear-toothed.reel, and
this gear in tspenhasieradfilirgelyandalinstaklariomofiva lreelddbadedbwith
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5 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;

10 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

15 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;

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

FIGURES 6a and 6b are front and rear elevational views,
respectively, of the lower housing member of FIGURE 5;
25 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
30 - 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 elevational views of
the inner gear of the system of the present invention;
' FIGURES 10a-b shows side and front elevational views of
35 the outer ge'ar of the system of the present invention;



Accordingly, the preferred enbodinent of the present invention does
not enploy a rotating disc or other type of 15 rotating detectable
menbers. A base plate supports the film reel, canister and detectable
assenbly. Cutouts on the base plate reduce its weight and also facilitate
the placement of the canister systemin a supporting region of the host
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hinged in a cl gshe configuration allowng a 45 ree openin
upper housi ng EREIERi 0 the | ower housi ng for renoval of the 35 upper
housi ng .in order toFIGURE| Laacsbaws medefsl siflet bdevational 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

10 i3a; ' :

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

18 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

20 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;

25 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-

30 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

35 the present invention; .
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spent mcrofilmreel and installation of a reel |oaded with unexposed
mcrofilminto the canister. Further advantages and applications wl|
beconme apparent to those skilled in the art fromthe follow ng detailed 5
‘description and the drawi ngs referenced herein. Brief Description of the
Dr awi ngs FI CMRETR64hows a perspective view of the right sidfyUS]6/12926

rel oadabl e filmcanister system construct ed-in accordance with a preferred
enbodi ment of the present invention; FI GURE la shows a
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respectively, oﬁimetwn@lahouauaarnw@@édoén RiHeUReed; Eh&URE 4 shows a top
plan vi EWg of the “p%cﬁ&iﬁan%nows a cross-sectional view of the reel and
£film with the mylar leader of FIGURE 22.

A preferred embodiment of a reloadable f:.lm canister

system 100 of the present invention is illustrated in FIGURE

10 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

is 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 14a-b and 16a-b, a gear assembly

20 124 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

25 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

30 126 preferably extends through a light-sealable opening 136
in the lower housing member 114.

R 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

35 member 112 and a front edge 162 of the lower housing member
114. The housing members 112, 114 are preferably attached by

-§-



menber of FIGURE 2; 20 FIGURE 5 shows a left side elevational view
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110 to ensure that the canister is not accidentally opened
5 and the £ilm 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 texrms front and rear as

10 used herein refer to the relative locations of the canister’'s
£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

is 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

20 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

25 . 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
30 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
35 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
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gears for a nechani cal detectable assenbly of the system of the present
I nvention; FIGURE 12 shows a side elevational view of an armof the 5
mechani cal detectabl e assenbly of the system of the present invention;
FI GURE 13a shows a left side elevational view of the security shroud of the
system of the present invention, and FI GURE 13b shows a top view al ong
| i nes 13b- 13b Wi 97R6@6RE 10 13a; FI GURE 14a shows a rear ePEIHBIIARL6
view taken along |ines 1l4a-14a of FIGURE 14b of a first detectable assenbly .
operatively connected to the gear system of the present invention, and
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of FI GURES 14a arke 1m°vnd@RE°r169n§homeh ensy é?%vat’iB@naF°V|%#¢ta}menthe
al ong 20 | i nesdetfidficatabnFbHdie ¥eR10ina ﬁaﬁo@:dasdeieﬁiﬁgl e IRFe

FTGURE 160 Shows THe &4k 348, 3880 S G{el 12 B! B3EIY WF%?&%%@ iphe
second det ect abl éé?@'éﬁ?@leﬁ &Pemat.i vel y connected to the gear system
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
10 are comprised of a 1light opaque 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
is 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
20 £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
25 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
30 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.
35 When mated, the housing members 112, 114 form a
generally cylindrical body, with its longitudinal axis
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25 . FIGURE . 17a shows a sinplified, schematic of the

det ect abl e assenbly of FI GQURES 16a and 16b, and FIGURE | 7b shows the gear
and mcroswitch of the detectable assenbly of FIGURES 16a and 16b; FI GURE
18 shows an outside el evational view of a gear- 30 toot hed reel of the
rel oadabl e fil mcanister systemof the present invention; FIGJRE 19 shows a

cross-secti ogonekfy of the core of the reel of the present pornmsoéiwss
FI GURE 20 shows a front el evational view of the reel of 35 t he present
i nvention; -5- WDO7/ 06466
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reel; and 5 - enclosweCiRE £Be oftrrils 13 8cand filat AR0nalA JLiowgroporhion 482 and
filmw th the mikagnd e Bbubify/Menber Dehols afhidtentiallonredtddifular
Preferred SEnbOdlige gizgpe 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
i0 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.
is 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
- 20 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 substantial £friction thereon.
Alternatively, strips of other plush or foam material may be
25 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 f£ilm 120. _ _
A feature of this invention is that the upper housing
30 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
3s individual upper flange segments 166 are received into
- respective spaces 169 between the lower flange segments 168.
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A preferred enbodi mrent of a rel oadable filmcanister system 100 of the
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is mounted onto bearing surfaces 122 on the interior walls of left and

ri ght sides

Referring to FlI ARESri4ankadnénddard?, asi8RbLWASSEEANGURE)2. THEUdceARYNt ed

by a shaft 126

1RSsferb2iy,r dhpccpper| Flanfes heébohsve gangldk rsodtidnsl h4s

ext endi h h, a || 12 t _the rea f the ] ower
housi ng menber i‘%ﬁmif?lgf‘étéggi%d ﬁﬁvaqilémgt ggghﬁgtﬁ? é’sgnﬁrﬁfai’r@%ﬁ’ﬂ’t
126 and positi oirkprnadi d@dges cofi sthe 1lowenndflange ormegmentsi3ases to
attached gn t headidiffageitiisdl Provilal laukdmatie RASighimened oFUt Sddiarididngd

cani ster 110.
134 of the ree
20:. The seco
such as shown
126 preferably

10

15

20

25

30

35
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I upgdrCdoSihdamémbed df2. or FI GURES 16a, b-17a,b. The shaft 30

ext engs igﬁgygfiﬁge'sgfgésaetael QQLfegggﬂ' riz%rjiigntal 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 reel and
replace it with a reel of unexposed f£ilm.

The hinge assembly 164 preferably extends substantially
the length of the rear of the canister 110. The mating
flanges 166, 168 prevent light 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 114. 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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in the | ower housing nenber 114, Referring once nore to FIGURE 1, the film .
120 is pulled off the reel 118 and out- of the canister 110 through an exit

slot 138 forned by a front edge 160 of the upper housing 35 menber 112
and a front edge 162 of the | ower housing nmenber 114. The housi ng nenbers
112, 114 are preferably attached by -6- WD 97/ 06466

PCT/ US96/ 12926 a hi nge assenbly 164 conprising mating flang 66, 168 at
the rear of WRITO§ster 110. A | ocking nechani sm 170 is pr NP he
|l eft and right sides 123, 125 of the canister 110 to ensure that the
canister is not accidentally opened 5 and the film 120 is not danmaged

by exposure to Iightg I Hed 90t t e 125
of the | ower housin né'ﬁ%féﬁtﬂa‘S"‘FEQHrevegcfrL %un%l%g(?b%fk 'F? IH{&@ 31'7%%‘@
parts of the sy 188 BEFTRE) Jmstaa |la#6ﬁt¢ﬂw=cﬁ%?&\;an Crehaped e

machi ne. The te2ts hsopt‘o&mdedeneanstﬂé) frontidl they diowetrchousing thiember

rel-ative | ocati q_rﬁ g‘i: the fés sgﬁ gfhlt| Ehaﬁét ﬁot 2538 3pd4pi ?)I y

164, respectlveﬁé gn nounteg Iibs ® 10S 1ng éﬂg;“ he rg oafEiﬁid

film ge-shape

. 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

10 206 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

is5 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 itsllongitudinal_axis. The base plate 116
also extends substantially the width of the canister 110,

20 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

.25 machine mounting region 102 (FIGURE 1la) to be received
therethrough. A hole 216 in the bottom 194 of the lower
housing membexr 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

30 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 hcus:.ng member 114 has the safety shroud 172
pesitioned above the gear assembly 124 and attached to the

3s base plate 116. The purpose of the shroud 172 is to serve as
a safety shroud to prevent the host machine operator’s hands

13-
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cani ster system 100 has its right side 125 |located to the. rear of the host
machi nes cani ster nounting region 102, so 15 . that the detectable
assenbly 140/ 150 of the system 100 may comruni cate with the host machine's
sensor mechanism The base plate 116 for supporting the canister 110 and
reel 118 in the host machine preferably includes cutouts 174 which mate the
base pl ate 1%® 97me4@60per position on the 20 mount i ng r egP@HUIAGA2%B6 t he
host machine, as indicated in FIGURE la. That is, the nounting region 102
conventional Iy includes horizontal and vertical plate menbers 176, 178 to

ensure proper pofidn Abuthiolk the @38bst&bld l@ssewbiy 1190/480aad har o?%h? I
il m

w t h mechani sns S 8 h

120 may be pull edé&oﬁﬁ’i[L o?’ tﬁeagig{oss}egmf%n% & "?;hlt treeéc;{?‘?{é"engﬁ% {Ee?i ﬁbl y
(not shown) . couptRdBBE241 9% FEBPVRGtRR 1@4&3 dfnFilm cFﬁésFSﬁsﬁlﬁFQﬁ 10Re
film 120 and anyrﬁdﬂéhnaua.thawebenf is not Dighﬁﬁtight!ﬁnﬂ'ithmernhi ef

can ster 130 To e Srfertb Vﬁ%‘ﬁ'ﬁ-’;??’? QEQB? ' rééﬁ%%ﬁ%%%é?a# 226% ni o
a cani ster whi ctieRfFtablecArpeRRLY; B&sﬁﬁ ieped R tthm %t plate
end 183 of the rxd bktSeen aﬂuahawgmxhuuqﬁny mghbey iDagend tthen shoudt hes 35
end 182. Thus, £di€cbbBbratfodWitRtNe Wed'285bAHLY 1741Cand therefore the
safety shroud 172 preferably extends the width of the

10 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.

15 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.

20 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

25 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

30 alternative embodiments, however, it is undexrstood 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

35 gears 130, 132 , respectively, are shown in their preferred

construction. The second gear 132 preferably has a mounting
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canister 110 so that a tab 184 of the film 120 is properly WD 97/ 06466
PCT/ US96/ 12926 aligned to unroll with the tab 184 and film 120 exiting
downwardly fromthe front of the canister. Notches may al so be provided on
one reel end 182. 183 to aid in the identification of the reel and film
positioning. Loading of 5 the film120 into the canister 110 may thus

be perfor neg,d Ppgagdd” kened room Film Canister System Refe n
detail to FIQJES 2-4 and 5-7, the upper and | ower housing magﬂers ?i 114

of the canister 110 10 are conprised of a Ilight opaque materi al
and are conve C col or cal,l t he si.ng nenbers
112, 114 are f%ﬂf‘g‘dihs Hga‘?%&st éﬁ?%r§%%r%8¥§1§t? &igﬁcﬁeﬁﬁgﬂf 3236
pol ystyrene. TRdbendawerhousimer nenber 1MW such khat éhaose@md \gsaenmsz 182,
183 of the reelg ldhitdi@eland theeee&EESgaﬂé 1368 s ratrRebledv ehy thb OLRRE:

o o ok A% o SFRSRE BF U il bRAESS ¢ SO U RAEE LT,
housi ng Prenberias multipk eaﬁ&)‘%“ | an end portion 226 w. feha straight
oxr 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
10 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
15 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
20 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
25 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 requ:.red to have
gear teeth 236.
The first and second flanges 134, 238 are spaced apart
30 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
35 their inside surfaces. are approximately 105 mm (4-1/6")
- ) apart. The core 240 is preferably hollow to allow insertion
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el
preferably polished to provide bearing surfaces 122 for the 20 free
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 |east partially over the shroud 172. As previously
i ndicated, the right reel end 183 is 25 ‘advant ageousl y sonmewhat
el ongat ed or wobnoedesl relative to the left reel end 182 andPCI/USGLI26y
received into the correspondi ngly extended right recess 188 of the '
canister. Also, the right reel end 183 is preferably notched, for easy

tactile identifpgasimahddel hﬁoteﬁhoﬁﬂdfddﬂ@hdﬂadnbi ghtery £3Qm 1208488 1 N

the dark. Alte ti | edd; t he

i dentifying net %ﬂ% :%eel \>//vn %get hose. s<| #thrjﬁl %ﬁEHYg;%EH}(E ggflghpl g(r%en?’é%l
to further aid BRe® %roPretiicted fF I'?a‘?%ﬂll f?/’{"i"‘ﬂe“{o?q’ ciehe phausingt
of the film 120menﬂereal12],1alimtastdamm'qﬁ abo¥#&( im&dﬂciashrfiﬁes 246

mg; ”\‘7\: ?h |ts On e “?;'j}‘ A %Eeriss hel%@elf 2 B Srd Prralap1 Y bbih&s! -
PCT] US96/ 12026 SREEH fFFrs‘v=§ %\WEP"&*}*&B dnsige; thRqcapipker
si des 110. Aas 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

. 10 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
is5 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
20 reel’s rotation. The first mechanism may comprise an
inductive-type sensor which generates 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
25 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
30 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
35 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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123, 125. The canister 110 fornms a light-tight and dust-free enclosure for
the reel 118 and film 120. A | ower portion 192 of the |ower housing nenber
114 is substantially rectangular 5 in shape for greater stability of
the canister 110. (See FIGURES 5 and 7.) The bottom 194 of the | ower
portion 192 is also then able to accommbdate screws (not shomn) recei ved

t hrough openjRgs for attachnment of the housi ng nenber ﬁ,ﬁ% base
plate 116, wthout I nterference of the screws 10 W th t e ree f
mounted in the | ower housing nmenber 114. The conponents of the filmexit
slot 138 at theshrewd 10f2.t h@heapisntps6 1l miceiveaintad shw: r:iqgahbfi BnFLOURES

2 and 5. The up e e. e th wer ront
edge 162 of thegﬁé@léliggrm ?’qg rozgéljcfjcegh&“{?l iﬁaﬁéﬁﬁs g'\eéaﬁhapgs %th I:
front edge 160 F@esﬁ%‘?‘%ﬁwﬂ%ﬁo@t%tﬁ%ﬁiﬁ]tlﬂ h| AxEr IFF&ﬁF’@d@B’QBQ |%
al so substant i abégorsd reiaghtlESUCE tHiRd dxwe lewh:fchoﬁ.b edghogbnal Sto the

substantiglly pé{ﬂ%%&&oﬂﬁe Ertt ogd, B'E(é?g' ]‘?9 a@@lu PES tHi! sh ?ﬁ (not

front edges 160 nsi de I|n| n rraterl

ave
20 shown)., - "&’@F&Féﬁ?y Sz, misalafe, Bepeftanle sﬁe $2 481 vot
material is of hocmwmshem ﬂ-lﬁatf@m:dleapinchetﬁlqth&wxltos:lm 1488,

bet ween the stripsexd dt%lw.ﬁés) aCOﬁH%T:QSJ.ﬁ )88 Barvk £o!dqaidd ReWt arm
SupStanti Al I et aRedd' o8 e U 1Bk SP3BT 400 ad OO
10 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 at:tached to the arm 148 using conventional
_ methods.
is * 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
20 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
25 149 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
30 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
35 " rotation of the gear 142 equals one sensed movement of the
metallic detectable element 149. Thus, the number of
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25 used as the Ilight-sealing material where the material thickness
I's chosen to provide a substantially light-tight seal at the exit slot 138
wi t hout substantial frictional contact with the film 120. A feature of this
i nvention is that the upper housing 30 menber 112 nmay be easily
physically renmoved fromthe |ower housing nenber 114 by virtue of the hinge
assenbly 164WEX97{06#66cani ster 110 as shown to the left in Fl RIVESIVIZNG 7.

As shown, segnented flanges 166, 168 are respectively provided at the rear
of the housing menbers 112, 114 such that the 35 i ndi vi dual upper

fl ange segnent smdGémexrits I i Ak | Metal2sBeCRb¥BcERLES éﬁ%é@&t veqR thg

:D(C)Z\'i'v/e[JSglES? TZJSZZG %c:la%?dgby ﬁefgzg:i? % aghgsgﬁ%% ‘?Fa‘\?'e" ce%o‘?}ﬁ S8 165
and hori zont al Eﬂ%%m%%7 §§9§h&ﬁ4|¥P¢4€9RE§?’3HKQ¢¢ReF 81 afigtbe ogeale
ange Sogmont sl ey o oot aoenualy ot o AU onat e A T
coopgratlgg i %%Qsea# Eblfggh gé%rggpgﬁi% y40 formed on the upger edge
of the | ower hou3| ngh rrePB'éf-eHG, an8mbagi M?'er &dge a3 tmlectromechanical
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
10 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
15 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,
20 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
25 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
30 (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
as low power indicator and may use an audible alarm or buzzer of
' construction known to those skilled in the art.
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upper housing nenber 112. The |ower flanges 168 are preferably horizontal
as shown 10 in FIGURE 5 and facilitate the insertion and renoval of the
upper housing nenber 112 in the cranped cani ster area of the host machi ne.
This allows both the reel and the new unexposed reel of filmto be easily
installed. Wthout this feature, it would be necessary to renove the entire

film15 ,T%t‘%r system 100 from the host nachine each pt&iRsssnaey ' eel
of filmis |ns?+ I'ed since upward, opening notion of the upper h%@m ng

menber 112 is limted to about 45 degrees, as shown in FIGURE 7a, due to

the presence of a %I n?éu%k ﬂfné’f eﬁ%& 'Z{E‘CJ[HAL‘?@LQ erg%hffgch

limted 45 degree %een t and

114 is not suf¥hifkns te Bﬁy%#WW%DFEetW%L;@Pe& P e®nitm Puleesace
it with a r66|oﬁfli§l€b<mmdsi:bh&1n§heo rummzmmwhtyshlsétpvﬁﬁzat&aus&atends

substantial ly n r [ mﬁ

fl anges 166, 1 g ir‘%vgé{lr '?;1 fé’g%:eégferl eé%:e: st er flo roug the
hi nge as$enbl yca® ac%d‘b‘rttri 6’ | MLEERSWEEh I’Lé ang sheveiere oh Puire Sfde
edges of the upﬁghtand'hbonmbénmtl bjghemds=esipéy ddvolutdcn ofctheriided of

extensi ons 198,94y t1ys %O%n@uma Eﬁ'@% gekt WairdBaab8rwsss Mad

e
depr essi ons 30
P toot:heé) f]tagzrgr;e 134 o% tlr&e dg eeéiregts ng? azeoczono jegg‘sl ower

130, 132 of the gear assembly 124 and the gear 142. In
10 alternative embodiments, either of the detectable assemblies

140/150 may include one or more additional gears to achieve

the desired gear ratiocs. In addition, other types of

detectable elements may be utilized which communicate with

the canister’s gear assembly 124 and the gear-toothed reel
15 134 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

20 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

25 for its insertion into 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

30 - 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
35 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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housi ng menber 114. The upper extensions 198 are shown in FIGURE 4 and the
| oner extensions 202 and depressions 200 are shown in FlI GURE 7.
Wedge-shaped struts 204 are indicated al ong the extensions 198, 202 in
FIGURES 2 and 5 and are 35 preferably included to provide added
structural integrity to the extensions 198, 202. WD 97/ 06466

PCT/ US96/ 1290 $7/qsaes er r ed constructi on of the | ocki ng nmechaPCRus#%n2926s
shown in FIGURE 1. As indicated, a generally C-shaped clip 206 is provided
near the front of the | ower housing nenber 114 at the left and right sides

123, 125. ’ 5 | B8Cen2081
Uhr ough- we dgesmaﬁfa&fqeahu 48 er%:&ibst%ra 8€ethd 1@&@@&&1 sht

ext ensi ons 198, %%ﬁg’fhg& f‘lr;%%“fog"a%@%?’{ e Fggg -y rcI | 8 fﬁ%

upwar d wher ei n @hewoRfakhesicanigternalah i pTQOGCMﬂQﬂEP &he wses Otfhshapper
extension 198, widih 2181 qhiieH | §i£fbrest | Bi28s or ZangsrxguUfl Cffml w20,

el sases The: oARsiSRL skabinf WEHCHIY 4K asd S%%fé*%?% B Bem
It is obvious tElangsscl3dfi|238. | Thergrogves R52 axe spacer xad i%lchr im@mng
from the first grooves 250 by a distance known to those
skilled in the art.
Although this invention has been disclosed’ :i.n the
10 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
15 disclosed should not be limited by the particular disclosed
embodiments described above.
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means nmay alternately be used in the present invention 15 wi t hout | oss
of the advantages of the present invention. As illustrated in FIGURES 1 and
8, the base plate 116 extends sonewhat beyond the | ength of the canister
110 as neasured along its longitudinal axis. The base plate 116 al so
extends substantially the width of the canister 110, 20 measured from

the front exj gt 138 to the rear hinge assenbly 164. O'ﬁﬁ;’ﬁs%s& are
provi ded as Péﬂﬁ?i’ for mounting of the reloadable filmcanister sggéfem
100 in the host machine, and al so reduces the weight of the base plate 116.
A hole 212 is provided to allow a post 214 in the host 25 machi ne

nounti ng region to be received therethrough. A hole 216 in
the bottom 194 df. t hd relsaddisie migratibrcahi4tefrFydtdnSEbrarvhtainingtan

accommodat es { NGigshsgat. x4 €3e2 AR Al ks %I B AL IV B35S Phale

116 for attachnent Wth ower canl ster

shown).  The bZ&shi F‘&t’esig‘é te Pﬁermv@?ﬁyoﬁnfﬁéﬁ 5& & meYptingq|
118, fil m820 anukgiencofathe mmb;aihﬂotnsmqm mhching thawiciy resefidmr

e ot v ko
gf t he shroué 1 %' gg?is §Féi‘§ §ﬁ%mfatj%| t?@ﬂﬁ g 'P

machi ne operatoﬂ%ﬁdys-
a light-tight relcadable microfilm canister

10 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

15 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;

20 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

25 flange;

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

30 host machine so that an empty reel element may be easily
removed and a 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

35 outside said canister and adapted toc be rotated by said
inner gear; and
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WD 97/ 06466 PCT/ US96/ 12926 from touching the
det ect abl e assenbly 140/ 150 as he or she reaches into the host machine'a

cani ster mounting region 102 to install or renove the reloadable film

cani ster system 100. The shroud, however, is not light-tight and is

external of 5 the interior Ilght tlght apace within the canister 110.

The det ect abweo ozsesdésbl y 140/ 150 i s positioned on the base pl BETUSHHA28S ween

t he | ower housing nmenber 114 and the shroud 172 for cooperation with the

gear assenbly 124, and therefore the safety shroud 172 preferably extends

the wdth of the 10 cani al Sartt R egtab
assenbly 140/ 150. Altho @ d%ﬁ:‘é&tibﬁé ?biﬂ{e?m 'ﬁ ek@@gﬂﬁ%ro‘im LE

gg four %é’ arri | S pre rre
rear portions of the“8h ﬁﬁrl ‘?ﬂ’ﬁ'llt e %’rﬁt’: sPPF °§d tBP?rﬁ’B\’/l de
t he desired neasure cbnsatﬂmq'tbraid letexvgesr paaid detetbabld elembhe in

assembly 140/ 150. 15comnunicat:.%i"f Wi%h”ﬂh&osgh% dedfe Mo ?Agchi{iﬁ shr oud
172 is pre%erablyformedo tﬂ | astic ,and Pa fo Its
| argest sie 220 i ncl udi n@"s‘% | extTastion g '%}' F‘ggf.@# B ik of saider
hol e 224 to al | ow cosanister bynthe thost machine pAsulitst in Twtstt ivac biEnsaid
(FIGURE la) therethrpggl. element and said inner gear, said inner gear
' rotation causing rotation of said outer gear, and said
outer gear rotation causing reciprocal linear operation

10 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.

15 2. 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

20 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

25 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;

30 a reel element adapted to be received into said

'canister and freely rotatable therein, said reel element

v having a core portion around which said microfilm is
wound; :
a gear assembly comprising an inner gear positioned
35 within said canister for mating with said reel element

* c L M S *
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20 In alternative enbodi ments, nore or fewer holes than those shown, of
appropriate size(s), may be included on the shroud 172. A corner

cutout 225 accommodates one of the horizontally nounted plates 176 of
t he host machine which is located on its nounting region 102. The | ower

hol es 222 of 25 t he shroud 172 receive screws to attach the shroud to

t he base pla %%ﬁmmand the holes 223 receive fasteners to f

det ect abl e assenply 140/ 150, described below, to the shroud 172. A hole 221
in the shroud 172 is used to mount one end of the gear assenbly 124, as

descri bed bel ow. %

under st ood t hat the g %} gig%bﬁggﬁgﬁﬁ%t'rfgaiggmgn%ﬁé\tc#icﬁ%ectw to
the base plate 116 |ﬁ (ff°lbr?er§FrP5 g By saig Hé*ﬁogﬁf¥nga%sts and

ot her net hods known to tha)sdeSbctthlm elehentr mouRtédr rextreral Ft&UBRSA9

and 10, the first andaggseewl £ 1inddHotidh ahd op éz‘i%@.?@tdo‘ﬁﬁh\é ?
3 ferag y has a

shown in eir preferred construction. The con ear
nmounting = WD 97/ 06% Suter - gear, a1§°*hectetanld
PCT/ US96/ 12926 shaf t commundratiions witbethedsenacgugl thei host Mlamea hoI e

136 on the |ower housing seihat dHe exitractish df1eheapiurbMan o8t said
canister by the host machine results in rotation of said
reel element 'a_nd said inner gear, said inner gear

10 rotation causing rotation of said outer gear, and said
ocuter gear rotation causing linear operation of said
detectable element.

3. A reloadable microfilm canister system for containing an
unexposed roll of microfilm to be delivered to a host

15 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 £rom said system, gsaid system
comprising:

20 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;

25 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 of said

30 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

35 ' installed in said host machine;

-21-
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I's outside and the first gear 130 is attached on the shaft 126 on the

I nsi de of the housing nenber 114. The shaft 126 5 has mul tiple

di aneters 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 opening 228
of substantially the sane dianmeter as the end portion 226. The end of the
shaft 126 is WQ¥Y0HEE t hr ough a hole 230 in a wall 232 for nedPCDUS6/12926 t he
bottom 194 of the | ower housing nmenber 114 and indicated in FIGURES 6 and
7. This elongated, triangular wall 232 is preferably nolded into the

housi ng nenber bottom 194aanshriagsefiblyidtnprisitgah innee é£r pbbdtdbnbll M

120. A fastener 234 e

extends through the ﬁtpgg?égf&%’fges?ggl Egr%{ﬁﬂ% %ﬁ&f ?g‘ﬁ#%‘g?‘n ig BFunt
end extends ort hogon&iforemd SFHEF“&%IF’&E 3RS A FhFge gears posd

shaft 126, and the shatsidé7said rcandisted aﬂdt&ﬂaﬂuﬂét&ﬂ:eofotti&cslwoﬂdi&n

to nount tde end of EQ& g%ags Iy 124 |l ocated the farthest fromthe 20
cani st er hou5|ng 114 erre odipent of the reel 118 constructed in

accordance with the pr eseﬁt qﬁ?&‘i@?’ f iSO PRuRted Rextexnal by said
wherein a first flangani8tenf fbhelﬂ.aearlfnetihaa gadr cperablf3Gonhechednte

with the first gear 33040f &ilteericaged?, = sdfiPcNBletedfdbiescrdiaibdier eif

A second flange 238 Ofom;[mgnicatzon with the sensor of the host machine;

10 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
15 detectable element.

4. 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

20 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

25 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

30 within said canister for mating with said reel element
. and an outer gear positioned outside said canister and
N - adapted to be rotated by said inner gear; and

a detectable element mounted external to said

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

-22-
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ra
reel 118 is shown with gear teeth, although in alternative enbodi nents only
the mating flange 134 is required to have gear teeth 236. The first and
second flanges 134, 238 are spaced apart 30 along the length of a
cylindrical core 240 of the reel 118, shown in FIGURE 19, wherein its core
ends 242 are preferably Conically welded to i nner depressions 244 of the
flanges 134, wiyenedssNg nNet hods known to those skilled in thecnusIsinge 105
mmmcrofilm the flanges 134, 238 are | ocated such that 35 their
i nside surfaces are approximately 105 mm (4-1/6") apart. The core 240 is

preferably hollow to all e 0
PCT/ US96/ 12926 of-" a mﬁfﬁﬁﬁgfih%ﬁgaﬁﬁ\ﬁgg Be osan r?«i“;m f%g ont o
the reel 118. Th&WAETERE OS5ty e n 9£n
constructed of nuatereed elament taadtheaid)uinngrrrmdaebs &1:!24 inneragear
descri bed above. Ex¢g¥at¥ors letahasag QA@aéion oD fgalildc clbds &821-, Jé?a Qagahe

reel” 118_are prefera po f ly_f |ct tation
i nsi de tﬁe cani st er "?'ll éé pre%?% Qde%@?"?g%é ¢ e
recei ved operation of sai 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

10 " 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

15 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.

20 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. :

25 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.

30 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
iﬁﬁer gear, said mating gear adapted to contact said
microswitch thereby causing light to be emitted by said LED

35 in a predetermined relationship with the rotation of said

. reel element. ‘

23~
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Into recesses 186, 188 on the sides 123, 125 of the upper and | ower
housing nenbers 112, 114. For easy tactile 10 I dentification,
not ches may be provided on one 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 Assenblies 15

Two common pvesessss reel sensing mechani sms of host machi neBCTHS¥Y12826
either a) inductive detection of nmetal circular disc elenments typically
attached”to the reel located within the light-tight enclosure, or 2) the

detection of a LoghtTseursystent esf umtladmbysa fhagedhi cdaics poggredsdirdde
|2(r2duct | \r/geltyzergée’ﬁ@%%' i Bae‘e-',%er:;@[l an ggsgg aﬁa(raigni;&é%t?c |eﬂi‘i ,fsf
eaen et ol o AL heetr ufkine BevBRz Pot My Ahis BLCRASYLt R, W,
an el ectrical chateeryféelaecrically wonanected ko mrighmigrosvitchogmbtsaid
field, whigch thggnl S@ﬁb@@outeda%hﬂ&:gﬂt&'id\Bﬂsteag:ﬁr‘éli‘éﬁge of the sensor.

Thus, the rot ai each_net al ment Wit

light-tight enc %)Sur sSYRHPB; Ef'eg‘iléri t [CHEFds §€dat 0’9‘”nd
cal cul ate t he ahatheryfmotinted onmaid baamndmipaeand Alecsrécadlly exdiuplieent
of a nmechani cal tdeggsd apiPedlhattess YAy sbébnd OBREEéR) adtiing! ¥k W fow

| nductive sens%gmlns. indicator to said first battery.

10 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

15 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

20 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

25 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

30 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

35 removal ‘of said upper housing member from said lower housing

-24.
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shown in FI GURES 14a,b and 15. The second gear 132 of the ganister's gear
assenbly 124 mates with a gear 142, also shown in FIGURE 12 which in turn
drives a gear 141. GCears 141, 142 are nounted on shafts 144 which are

supported on the 35 shroud 172. The gear 141 has a pin 146 extending
at right angles toward the canister housing 114 and away fromthe -14-
WD 97/ 06466 PCT/ US96/ 12926 shroud

172. The pi WOI%®6466 received in a slot 145 of an L- shaped BGIWSPHE292§) so
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_orthogonal
to the 5 f imembey oto 1 gpabhad rempyalt ofsmaide Xl arheners: t Sromesabdoud

172. A conductéasistexTwhalei sailbigyacehl £seiitullle Ini 6hé UuHtethacRihde arm
148 forwardly OIa.t.hemﬁ Uygien (&£ &{.‘&x&elf Eﬂr&ﬂ&rdréﬁa{lgﬁn ij"ﬁ BP3kse 143
al so serve to guide the a*m novenent_ 1 n a’ réeci _roca_F near %a _ BRATHR by
‘the. arrow, as ylar legdex; onthe jend of the) "?ﬂ?ﬁ%\f&i’thﬁ’ﬁrﬁf%mi . L
first sl o8 145.offheaidt dlelellc eldnmxitgbl saii cheaded 4havdngba ofapexed end

conductive Mt ehdAlidHAHA &0 wikeRe s gREY "GFdatidd Ithdn thidCwidth 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

20 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
is 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; | ‘

20 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

25 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

30 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
35 reel element and causes said engaging means to operate
- said detecting mechanism such that information relating

-25-
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art and may be attached to the arm 148 using conventional nethods. 15

As the filmreel 118 inside the canister 110 rotates, its gear-toothed
flange 134 meshes with the first gear 130 of the.canister's gear assenbly
124 and causes the sinultaneous -rotation of the second gear 132 positioned
outside of the | ower housing nenber 114, The second gear 1%@;@@2 0
rotation of tWO%XWE&46 141, 142, which:in turn causes the pin 1 to ro%ate
in a vertical plane. The notion of the pin 146 causes the arm 148 to
linearly nove the netallic detectable elenent 149 proximate the host

machi ne sensor 180. ¥Rethemnoungfof imadiumdeli £zPm| saidneelaslement

el enent 25 149 rggi pﬁ.—eoaaea td NEXd | Bost mdheaae%eﬁbyhehaoahomrwe

sensor 180, per revol,ng&i ne Se@g;s}, %&f %ltgieﬁgﬁ@%aflfbete ﬁggqﬁf

pul ses that the host or are
reel 118. Thus, in thﬁf Ehéfb@ﬂéd“m-rrent in each cycle of operation of

the detectsmable 33. A péboaddble thmdeago&ﬁﬂa. ebemaﬁcaﬁzi:@ aPmeaath@tkd N

Chen in the oppd ERLEPEERNTt] o st Babhihs. AL el dolgrigfag,

produce a single pulse. ¥r émi&SFy ‘E‘H@%FS Merlﬁnﬁa\ﬂ@"ﬁ}‘uahmming

di aneters such that memb&bs; rotation of the gear 142 equal s one sensed
movenent of the ‘ a reel element for holding the medium, said reel
10 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

15 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; '

20 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

25 amount of the medium remaining on said reel element may
be determined by the host machine.

23. A reloadable canister aystem for contain:.ng a medium to
be delivered to a host machine, said system comprising:

a canister;

30 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

35 rotation to a sensor of the host machine, said
registering means adapted to be operably connected to
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* c L M S *



-
netal lic detectable el enent 149. Thus, the nunber of
PCT/ US96/ 12936 novenents of the nmetallic detectable el emen é%zh% laced
controlled by selection of the gear ration between the gea H!M nge
134 and the first gear 130 of} ' 124, and b
141, 142 and the second 5 ar assenbl y 124..
preferred ergg (;J, of a det ect abl e mmmSO
for use with thé second type of host machi ne sensing mechanismis
illustrated in FIGURES 16a,b and 17b. A sinplified schematic of the
det ect abl e assenbly 150 10 is shown in FIGURE 17a. As with the
mechani cal det ect abl 82&S8s&esly elspegosdrshde maidi sanisgenrand2extendingt h
theI sgcond gear 122 Erolmhinsidd shed Sargitiera66 U UEsidb?daid WhriiaesS bf‘éaﬂéz
includes a pin 146 o 9995 | gﬁ@ e
assenbly 150, the ro%gplggggﬂﬁé%f%g% 4 ?eaiarh%gg?logts\n RPEEO at
each revol ution. r‘PF{étM’Er%%vﬁ%-i&]rPﬁ- Pieﬁ%ﬁ! ed by a shaft 154 to the
shroud 172 A power suppl whébéid athe éxtydctdont bfnghdi meédidmSout F6¥ said
preferably conprises 3,08tbe"ty theClbost nlRURhEr&lIi iR35Etation 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
10 element may be determined by the host machine. )
24. A reloadable canister for containing a n_tedium to be
delivered to a host machine, said canister removably
installed in a mounting region of the host machine, said
canister comprising: | |
15 a canister comprising upper _and lower hou=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
20 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
25 installed in a mounting region of the host machine,' said
canister cowprising: '
a canister comprising upper and lower housing

members;
a base portion adapted to be received in the
30 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
35 and two ends, one of said reel ends being notched for
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plate 116 outs

ide the left side 123 of the canister 110, Pis Sheet Has Been.Replace(
t he operator of the host machine. Th ' ref er y
contacts 158 on the base plate 116 ] ' 'to Wi
ol aigtp} 4

t hrough hol es (not shown) in the bas
nmounted in plastic and screwed onto

Y FD 155 is preferably
n as well. Because 25

it is-mount equedtivgigsal to the canister 110, rempved from t hePGT/UBR6M296 ¢ he
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

exi sting LED (
30 (not s

not streedy ddenhifhcatiomodf ritheproper pyientativomeot sscdsor
hown) .reel BlemefioNWLEhiwgdid asigtiest.i ons of the

m croswi tch 152, and tQ thg ' ski it
art. In a pre %‘r r e% eerw%éoa}'ﬂfﬁé'%’t '%etce%n ate ?%%/gz{’gityg%i ?5‘55%‘8} g’?e% t he
power source 158elivemed s&@ond bhestr ynaghingsso&addedcanister r yremmrabllyown)

act as a 85
of constructio
PCT/ US96/ 12926

10

i5

20

25

30

35

inssailederin ndi aoGet ing dregions efatheu tidyte mldiine)r dajazer
%%1{1(&0&@9?&&%1 Iled in the art. WO 97/ 06466
iITe the host nathine LED emits a continuous |ight

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

_fzs-
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which is to be interrupted, the instant LED 155 emts pul ses of |ight
corresponding to the mcroswitch activation caused by the gear 142. One
rotation of the gear 142 equal-s one 5 contact with the mcroswitch 152
and therefore one pul se of light. The nunber of |ight pul ses per revolution
of the filmreel 118 is controlled.by-the gear ratios between the gear-

t oot hed fl angpodfiebessf the reel, the first and second gears 18ErwddsAzmé t he
gear assenbly 124 and the gear 142. In 10 alternative enbodi nents,

ei ther of the detectable assenblies 140/150 may include one or nore
addi ti onal gears toarignsasichecofiesaidoreshirekeaments is easidgditeohified her

types of detectabl e aideERAESrEdY lemdht! 136&&&1&%&&%&@%1&&&1&@

cani ster's gear ass r;(plsx 24 g'ﬁ%e gear -t oot hed reel 134 in the
present invention. e cam s of the reloadable fi I m cani ster syst em
100 of the prestht i %\R’d@?t&”l ifom qanfpdning Aufredipme Lo be

encl osuresof pajeTivered | Hol28 fhostst aamidnand said uzmnisterhosemouablye.

In order to b gl o6 | gmaGRaR Alrion df We WletUphofiRANOsllE

Ioadlnglntothe cani ster 8|s pre
the free end ofSaHBLeY FPI‘EG Bﬁnﬁhe reel 118. This nylar Ieader 248 is
preferably die-cut to inal uckenistexascompriaiossi tbper abnd8 A awers hhaonsing

FI GURES 21 and 22 f‘?tfeu&@?.ﬁs Snko ”iﬁnbbl RekefibPy Cofifed on rear edges of
10 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
15 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
20 . 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.
25

This Sheet Has Been Rep 'THIS SHEET HAS BEEN |

[T o A
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25 for its insertion into a feed-roller assenbly. The nylar | eader 248
is opaque and has a length that is preferably about one to one and one-hal f
the circunference of the reel 118, plus an additional two to four inches
for the tab 184. The nylar | eader 248 preferably ‘has a width 30

-slightly greater than that of the film 120 as shown in FIGURE 21 -
slightly gred¥W@P™¥éh 105 nm so that the nylar |eader 248 453@5%3% in
annul ar grooves 250 on the inside.of the flanges 134, 238, as shown in

FI GURE 23. These grooves 250 are | ocated at a radius neasured fromthe

central axis of 35 the core 240 whi M 7orresponds to a fully |oaded
reel; i.e., to a maxi num anount of film 120 on the reel 118. Thus, the -17-
WD 97/ 06466 "PCT/ US9/ 12926 nyl ar

| eader 248 prevents exposure oquhe1filn1120 to light and & st during the

| oadi ng or unloading of the reel 118 into or ey of the ster 110. To
accommpdat e the use o0123-he NYOdi fferent sizgs or lengths of film
120, 5 addi ti onal annul |y formed on the
flamges 134, 238. The groove
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fromthe first grooves 250 by a di stance known to those skilled in the art.
Al t hough this invention has been disclosed in the 10 context of certain
preferred enbodi nents, it will be under- stood by those skilled in the art
that the present invention extends beyond the specifically disclosed

enbodi nent s alternative enbodi nents of the invent [

I nt ended tha%%@g&ope ‘of the present invention herein 155,8?’0%2%6%%
should not be Iimted by the particul ar discl osed enbodi nents descri bed
above. W07/ 06466 PCT/ US96/ 12926 What
is claimed is: 1. A reloadable nicrofi#fanister system for containing an
unexposed roll of mcrofilmto be delivered to a host machine, said system
to be renovably installed in a mounting 5 regi on of the host nachine,

t he host machi ne having a sensor nﬁ&? notion of a detectable elenent for
regi'stering the delivery of the f&l m from said:system said system

conprising: a light-tight .relo;_.e Calatindaes cani ster
~ 1 )
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10 conpri sing upper and | ower housi ng nenbers attached together by °
a hinge assenbly formed on rear edges of said upper and | ower housing
menbers in a clamshell arrangenment; a |ight seal forned on the bottom edge
of said 15 upper housi ng nember which cooperates with a |ight seal
formed on thewyiRiEssgdoe of said [ ower housing nenber; a bagerBeyshidE
adapted to be received in the nounting region of the host machi ne, said

| ower housi ng nmenber nounted to said base portion; 20 a ree
el enent adapted to be received into said j ster and freely rotatable
therein, said reel elenent having a core%ﬁﬁgion around whi ch said
mcrofilmis wound and a pair of flanges, one of said flanges havi ng gear
teeth substantially around 360 degrees of said 25 flange; said

hi nge assembly of said light-tight rel bmcrofllmcanlster al I owi ng
removal of said upper h menber of said

cani ster while saiLd cani {:T er systemis tnstalled in {he 30 - host
machi ne so t hat ﬁh eel elenent may be easily renoved gnd a filled
reel  elenent easily ins : "lnner gear
posi tioned 125~ | 123
: |
i i 122
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wWithin said canister for mating with said gear teeth of said reel elenent
fl ange and an outer gear positioned 35 out si de said canister and
adapted to be rotated by. said inner gear; and -19- WO 97/ 06466

PCT/ US96/ 12926 a detectabl e el ement nmounted external to said canister for
reci procal |inear notion and operably connected to said outer sai d
det ect abl e eV@IHMMSS 1 communi cation with the sensor of the i ngsﬁgyhlne; 5
so that the extraction of the mcrofilmout of said canister by the host

machine results in rotation of said reel enent and said inner gear, said
I nner gear rotation causing rotation of d outer gear, and said outer
gear rotation causing reciprocal |inear operation 10 of said

detectable elenent such that information relating the anount of

m crofilmdelivered fromsaid cani steFl Sel ayed to the host nmachine
whereby the anount of mcrofilmrenai Gﬁ n said reel element in said

cani ster may be deteq“ ned by the host machw‘a /122 208\ 1202
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15 2. A reloadable mcrofilmcanister systemfor containing an
unexposed roll of mcrofilmto be delivered to a host machi ne, said system
to be renovably installed in a nounting region of the host machine, the
host machi ne having a sensor sensing notion of a detectable elenent for
regi stering the 20 delivery of the mcrofilmfromsaid syst saj d
syst em conpri sSWR370M66 | i ght-tight reloadable microfilm cﬁé‘fsg%mﬂ
conprising upper and | ower housing nmenbers attached together by a hinge
assenbly forned on rear edges of 25 ai d upper and | ower housing
menbers in a clamshell arrangenent; a ba5673§rtion adapted to be received
I n the nmounting region of the host machi ne, said | ower housing nenber
nmounted to said base portion; 30 a reel elenent adapted to be

received into said 202 st Qoand freel )F‘G; &bbl e ther ei n16 d <200 el ement
having a core portion g z

conprising an inner gé L| Eéi'
t th d ITE:'-
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. ] l F
z ;
i
1281, ! 123
j
MW Tr/
T ==
136+ 1! ! —_— X 192
230~0 -7 | __Ji
SETACT S S TS W
196~ 94—~ 196 Late

FIG. 7 83 125
B 360 Bz W ! 196) 1o, 210,
‘—--L'J-lmﬂr-"u—-rﬁ L-ﬂ - /Z——I- ~—= —'- ] L 2.1"--’“!-’--11’- ~
1 ) A —_— -nu—- :
{ a2 = - |
| SN = i B
| | =—— E& 1
| e — !
.: = - TR I e
i -. 2 5 )
} = i M 162
| : . . |
i ~F . £l
C i ' =T 7 --g-f;‘f
L122 196 (123 (202 200

SUBST ITUTE SHEET (RULE 26)



WD 97/ 06466 PCT/ US96/ 12926 and an
outer gear positioned outside said cani ster and adapted to be rotated by
said inner gear; and a detectable el enment nounted external to said canister
for linear notion and operably connected to 5 - said outer gear,
said detectable ment in comunication with the sensor host
machi ne; so t WR” ’Pﬁggextracti on of the mcrofilmout of sai%‘%f%é??&’é? by

t he host machine results in rotation of said reel element and said inner
gear, said inner gear 10 rotation causing rotation of said outer
gear, and said outer gear rotation causi #i near operation of said
detectable elenent. 3. A reloadable mcrofilmcanister systemfor

contai ni ng an unexposed roll of mcrofilmto be delivered to a host 15
nmachi ne, said systemto be renovabl nstalled in a ﬂ%?ag region of the
host- nachi ne, the host macHj2Bs ' ron of a
detectabl e el enent for regp® e mcrofilmfromsaid
system said syst €My 0np i | et -ti ght rel oadabl e
m crofilm canister

(e ————— - -
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conprising upper and | ower housing nenbers; a base portion adapted to be
received in the nounting region of the host machi ne, said | ower housing
menber nounted to said base portion; 25 a reel el enent
adapted to be received into said canister and freely rotatable therein,
said reel el ving a core portion around which said rg i j S
wound and a §§§P%% | anges, one of said flanges having gegﬁﬁree 2
substantially around 360 degrees of said 30 fl ange; a hinge
~assenbly forned on rear edges of said uzpﬁé and | ower housi ng nenbers of
said light-tight reloadable mcrofilmcdnf®ter for the renoval of said ree
el ement fromsaid canister while said canister systemis 35
installed in said host nmachine; -21- . WD 97/06466
PCT/ US96/ 12926 a gear assenbly conprising an inner gear positioned within
said*canister for mating with said gear teeth of said reel elenment flange
and an outer gear positioned T

FiG. 8
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outside said canister and adapted to be rotated by said 5 i nner
gear; and a detectable el enent nounted external to said canister for |inear
notion and operably connected to said outer gear, said detectable

el ement in comunication-with the sensor of the host machine; 10

so that the extrﬁﬁgcwlof the mcrofilmout of said canist éﬁ@ gg host .
machi ne resuME"%f ot ati on of said reel elenent and said F %mé P, sai d

i nner gear rotation causing rotation of said outer gear, and said outer

gear rotation causing |linear operation of said 15 det ect abl e
elenment. 4. A rel oadabl e canister sysﬁkﬁgfor containing a nediumto be
delivered to a host nmachine, said systemto be renovably installed in a
nounting region of the host machi ne, the host nachine having a sensor

regi stering the delivery of the 20 medi um from said system said system
conprising: a canist ogpri sing upper and | ower hoeousing nenbers; a base
portion adapted to bﬁéc&p@ed in the nounting region ﬁgt host machi ne,
said | oner housing 25 ) menber nounted to said & rtion; a ree

el enent adapted to bd ivdd0i nto said

~J---228

FG 102 u
228 ~ FIG.10b
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canister and freely rotatable therein, said reel elenent having a core
portion around which said nediumis wound; a gear assenbly conprising an

i nner gear positioned 30 within said canister for mating with said
reel elenment and an outer gear positioned outside said canister and adapted
to be rotat edvdyrossssd i.nner gear; and a detectabl e el enent poprugdsasoe Xt er nal
to said canister for substantially |inear operation and operably 35 _
connected to said outer gear, said detectable elenent in comunication with
t he sensor of the host machine; -22- 97/ 06466 ,

PCT/ US96/ 12926 wherein the extraction of the nmediumout of said canister by
t he host machine results in rotation of said reel elenent and said inner
gear, said inner gear rotation causing rotation of said outer gear, and
said 5 outer gear rotation causing substantially |inear
operation of said detectable el enent such that information relating the

anount of nediu _|med fromsaid canister is Ftﬁay‘ﬁuto t he host
machi ne whereby the //,4k6 * ,
1

166 ~~

11

141
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anount of nmediumremaining on said reel elenent in said 10
cani ster may be determ ned by the host. machi ne. 5. The system of C aim4,
further conprising a safety shroud nounted around sai d detectabl e el ement
on-the outside of said | ower housing nmenber of said canister to prevent
accidental c an operator wth novin arts of sai ear
assenbly. 6. %6%“%§st em gf Caim5, wherei g gai-d det ect a%f%ﬁ]g?sgrzr%zgt IS
mounted to said safety shroud and is positioned between said safety shroud
and the outer wall of said | ower housing penber of said canister. 20 7.
The systemof Claimb5, wherein said out @ear .of said gear assenbly has
portions extendi ng orthogonally on both sides which are received through
hol es in said safety shroud and said | ower housing nenber of said canister
for mounting therebetween. 25 8. The system of Caim4, further
conprising a mating gear operably connected to a slotted arm having said
det ect abl e el enent on one end,. said mating gear adapted to rotate upon
rotation of said inner gear, said nating gear causing reciprocal |inear
nmoti‘on of said detect ablge el enent . The 33£stem of Caim 4,
further conprising a in ear, a mcCrosw 4%, akght enmitting di ode and
npri sing [H g9 SW g2y 2 20bs{ 9

a pover soqJ "'“qz _“ —; 13b
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said mating gear adapted to rotate upon rotation of said inner gear, said
mati ng gear adapted to contact said mcroswitch thereby causing light to be
emtted by said LED 35 - in a predetermned relationship with the
rotation of said reel elenent. -23- WD 97/ 06466 :

PCT/ US96/ 1292 e systemof Claim9, wherein said powe -
conprises a bg\{‘t;grrmﬁount ed to said base portion on a side gﬁ@g%@g?gwer
housi ng menber not having said mcroswitch, said battery electrically
connected to said mcroswitch and said S 1 LED by wires routed through
said base portion. 11. The system of C a(%fo, further conprising a second
battery nounted on said base portion and electrically coupled to said first
battery, said second battery acting as a | ow power indicator to said first
battery. 10 12. The systemof Claim4, wherein said reel elenent
conprises a pair of flanges, one of said flanges having gear teeth for
mating with said i nner gear of said gear e and causing rotation

t her eof . 12% ﬁﬁ' mé

FIG. 14b
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13. The systemof Claim4, wherein a bottom portion of said 15 | ower
housi ng nmenber of said canister has a surface for nounting of said inner
gear of said gear assenbly inside said canister, said surface positioned

bel ow said reel element and the nedi um contained thereon. 14. The system of
Claim4, wherein one of said reel ends is 20 not ched t §t" Iééié te the
proper p05|t|"89| said reel elenment in said caniater. % ﬂ%ﬁ %stem of
Claim4, wherein said upper and | ower housing nenbers of said canister
combine to forma substantially cyli ndm shape, said |ower housing

menber 25 havi ng a bottom portion % is substantiall y rectangul ar

for stable nounting of said canister I d base portion. 16. The system
of Claim4, wherein substantially al Iﬁiﬁ Q?d ‘'systemis sem permanently

b el ement is easily

installed into the host machi ngléfhereby sai ﬂ_-’r

renmovabl e from sal d.30 :ja;ézgr_'vm L_qQf said systemfromthe
host machi ne. ;I-'he--s-ys-t»em of Caimlg, rt her onpri si ng‘q hi nge
assenbly forned to pa— e r housi ng merrbers of
sai d* cani ster, |d i nfge_as 1’-’4 T ' nov of said
upper -housi ng er ‘Ff-emﬁ—sa/'e e ! 12 a‘ll
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WD 97/ 06466 PCT/ US96/ 12926 nenber to
enabl e renoval of said reel elenent fromsaid canister while said systemis
installed in the host nachine. 18. The systemof Caim4, further
conprising an opaque nylar | eader on the end of the nediumfurthest from
the core S f id reel element, said | eader having at

portion and a Wﬁ&f’ﬁ&ﬁ ightly greater than the wdth of the ﬁ’%ﬁﬁfﬂ{fﬁ% d

| eader received in annular grooves formed on inside surfaces of -flanges of
said reel elenent. 19. The system of d gj , Wherein the medi um conpri ses
105 10 mm mcrofilm 20. The system 7 aim4, wherein the nmedi um
conpri ses paper. 21. A reloadable canister systemfor containing a nmedium
to be delivered to a host machine, said systemto be renovably 15

installed in-a nmounting region of the host machine, the host machi ne having
a sensor registering the delivery of the nmediumfrom=said system said
system conprising: a canister conprising upper and | ower housiqgonenbers;

| FIG.17a _/
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20 a reel elenment for holding the medium said reel elenent
to be received into said canister and freely rotatable therein; a neans of
engagi ng said reel element for coupling the rotation of said reel elenent
frominside said 25 canister to outside said canister; and a
mechani sm f or ng the amount of said rotation of said nt
and connunlcafﬂﬁ%ﬁég%dgannunt of said rotation to a sensor S?E?%§ﬁ#§gf
machi ne, said detecting nmechanismexternal to said canister and 30
operably connected to said engaging ns, said detecting nechanism
producing linear notion in response to lon of. said reel elenent;
wherein the extractlzag§ ape nedl --e- of _sai d canister by the host
machine results inr 43 xgel el ement and causes
sai d engagi ng nmeans to ope ;‘ sce.sm such t hat

i nformation relating -25 /(4,
PCT/ US96/ 12926 to Tk 'ljf'

‘

el ement

242 FIG. 19 /260 | ZLZ\AE

' 77 T T T 7 T L L L Lkl loniem

A AR LA A AL L LA LR A AR AN A A LA A A A4

SUBSTITUTE SHEET (RULE 26)



is provided to the host machi ne whereby the anmpbunt of nedi umremaining on
said reel elenent may be determ ned by the host machine. 5 22. A

rel oadabl e cani ster systemfor containing a nediumto be delivered to a
host machi ne, said system conprising: a canister conprising upper and | ower
housi ng menber.s; reel elenment for holding the nmedium saig ﬁ’g%f"

el erren'? to beﬁ%gﬁm d into said canister gnd freely rotata Icg t er;%lsn; and
a mechani smfor detecting the amobunt of rotation of said reel elenent, said
detecting nechanismexternal to said Iow@ousi ng nmenber of said canister
and adapted 15 to be operably nMYected to said reel el enent

i nside said canister, said detecting nechani sm producing linear notion in
response to rotation of said reel elenent, said detecting nmechanismin
conmmuni cation with xmm of éve host machi ne; wherein
the extraction of t m ouf] of said cani stergpy:the host nachine —

results in rotation of said ree

el ement t hereby BHausi ng iz;i__d,d“ecti ng
mechanismto relay inf oég@ti on Ep thelzg st nmachi g on sp'e amount of the
medi um del i vered froms r =3 Y wher eby ghe’” _
= 240 =
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25 anount of the nmediumrenmaining on said reel elenent may be
determ ned by the host nmachine. 23. A reloadable canister systemfor
containing a nediumto be delivered to a host machine, said system

conprising: a canister; 30 a reel elenent for holding the
medi um said reel elenent to be received into said canister_and freely
rot at abl e t heWV@9%%48d a neans of registering the rotation ¥ N6el

el enent and relaying informati on on the anount of said 35 rotation
to a sensor of the host nmachine, said registering neans adapted to
be operably connected to -26- sai d &€ el enent inside said canister and

extending frominside said canister to outside said canister, said

regi stering means producing linear notion in response to rotation of said
reel elenent; wherein the extraction of the nmedium out of said canister by
t he host machine results in rotation of said reel elenent"gnd operation of

sai d regi stering neans
|  FG.22 -
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- whereby said information is relayed to the host machine and th -
the medi um remaining on said reel elenent may be determ ned bye?ﬁggﬁgggqt <
machi ne. 24. A rel oadabl e cani ster conprising an openabl e housi ng which
defines an internal region; a reel adapted to carry a nediumwherein the
reel is renovably insertable into the region so as to be rotatably carried
by the housi ng wher8aid neekbselemantt dnspdengaidnraeiskpxirant tfendiagr eel
the reel rotates w fhinh ihBedd@d$d NEEnistEOUS iRBsiadisild BgniBEaEN Ay

separate fromthe r %%: .carri i .1 L t.Ln the
region and a secondE %s??g%rg%%éﬁgtrﬁép{épg?ggﬁﬁ glgge“x%l%ﬁéﬁh%%%?ér}\ggemﬁ%rei n
the first part inclEefedtiey pfsgaidbrged etamant, coupled to the reel,
wherein the first rotarywkéssianitheoeateaccioy iofughs! yedium dutr of sealiéct ed

rotary direction i ”c&%‘%@?ﬁ%}?ﬁgtﬁ&é fhehi 20 Akt bE 'B-P‘ijotaié@gﬁ%f” shl§

second part rotates contin In a second rotaryJ'lreptlon I n response
to rotation of the FEektelehenty ande ARsrationeaf patd: FedisiRFing PSR! enent
carried by the posivherebynsdraddtimfprmatiheniismreddyedtd etet bostranasbdond part

for providing a detggiabhg ambRMt oAJLR&! h¥& @] Fe-ALiA8 8h BHeqr eebyin
response to the medi oS! ney UaMLLISIELER) A8 ndbRlbRLSL 25 TN cTaim 24
: 24. A reloadable canister comprising :

an openable housing which defines an internal region;

a reel adapted to carry a medium wherein the reel is
removably insertable into the region so as to be rotatably
carried by the housing wherein in response to the medium being
drawn off the reel; the reel rotates within the housing;

a position indicating me'chanism, separate from the reel
and carried by the housing with a first part in the region and
a second part, coupled thereto, outside of the housing wherein
the first part includes a first rotary element, coupled to the
reel, wherein the first rotary element rotates continuously
in a first selected rotary direction in response to the
rotation of the reel, wherein the second part rotates
continuously in a second rotary direction in response to
rotation of the first rotary element;

a real rotation indicating element carried by the
position indicating mechanism and coupled to the second part
for providing a detectable output indicative of rotation of
the reel in response to the medium being drawn therefrom.

25. A canister as in claim 24 wherein the reel carries a
plurality of spaced apart position indicating elements.

26. A canister as in claim 25 wherein the position
indicating elements include gear teeth.

27. A canister as in claim 24 wherein the first part of
position indicating mechanism includes a first gear and the
second part includes a second gear and wherein the gears are
coupled by a shaft.

- 27 -
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plurality of spaced apart position indicating elenents. 26. A canister. as
in claim25 wherein-the position indicating elenents include gear teeth.

27. A canister as in claim?24 wherein the first part of position indicating
mechani smincludes a first gear and thé second part includes a second gear
and wherein the gears are coupled by a shaft. - 27 - 28. A canister as
in claim24 |[wr8ei At ganiskar ragt sin oPlaimli2atwheradime et riegd| ootstiom| anar
el ement, noJabimiidatingebbehétt dincdabiedna plan€s MiRntq WEvEPENtirdfa t he
second part,| sg Rkl REPULUER, A5t SRR P Hovedhe Abk VEnS" 2BRYSHEN Of

the reel. -
part, so as to provide a detectable output indicative of

movement of the reel.

Hs\USER\QIEN\AMENDMEN\ 97203496 . SPE
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