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(57) Abstract: A card printer (10) has
a card feed hopper assembly (20) that
will support stacks of two different size
cards in hopper sections (38, 40). The
card feed hopper assembly (20) is mov-
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able transversely of the printer (10) to
position the respective hopper sections
(38, 40) to be aligned with a card feed
station (21) on the printer (10), and then
positioned so that cards in the hopper
section (38, 40) aligned with the card
feed station (21) will be driven into the
printer (10). The hopper assembly (20)
is lifted when it is moved transversely,
and then lowered down to provide the
card drive (66, 70) for cards in the hop-
per section (38, 40) that is aligned with
the card feed station (21).
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MULTIPLE CARD HOPPER FOR CARD PRINTER
BACKGROUND OF THE INVENTION

The present invention relates to a card

hopper assembly for a card printer that includes more
than one card hopper for holding stacks of cards to be
printed so ‘that more than one type of card can be
stored and selectively fed into a printer under a
programmed control. The card hoppers are slidably
mounted on the printer frame and can be moved for
aligning each of the hoppers with the card feed drive,
and, when aligned, a card can be fed from the aligned
hopper into the printer.

Printing on identification cards, which
comprise plastic substrates made in different standard
sizes and thicknesses has been known. In the past,
the card feeders have used single card hoppers that
will hold a stack of a selected size of card in a
fixed position to be fed into the printer. The card
feed mechanism will feed one card at a time from that
stack. Hoppers that are adjustable in width so a
different width cards can be fed have been provided
but the stack in the hopper had to be removed, the
width of the hopper adjusted, and the new stack of
cards of different width put into place.

It may be necessary to print several cards
of one type, and then print one or two cards of a
different type, and then go back to the original
cards. The cards in the two hoppers can be different
widths, or thicknesses, for eXample. Also the.
differences in the cards can be different factors,
such as magnetic strip, smart cards, proximity (RF)

cards, or cards that had different pre-printed images.
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In order to shift between different cards,
it is time consuming to have to remove the stack of
cards being processed from the hopper and then insert
the stack of different cards. The ability to quickly
change cards at the input of a printer is desired.

SUMMARY OF THE INVENTION

The present invention relates to a hopper
assembly for feeding cards or substrates to a printer
having more than one card hopper. Each of the hoppers
may accommodate a different type card. A program
control and drive will shift the hoppers £from an
initial position to feed a first card type, to another
position to feed another card type under the control
of a central program, which includes printer commands.

In one form of the present invention, a dual
card hopper assembly is illustrated, but more than two
hoppers can be used. The hopper assembly shown
includes two individual card hoppers placed side by
gide, and each of the hoppers is adapted to hold a
stack of cards, such as identification cards, forming
printing substrates. The hopper assembly as shown is
shiftable from side to side so that each of the
hoppers can be placed in alignment with the printer
card feed mechanism, and then moved to an operative
position so that the cards in the stack of cards held
in the hopper can be fed one at a time to the printer.

The hoppers are moved or shifted under a
positive drive from a motor that is controlled by a
central controller, or for cost purposes the printer
could be manually controlled.

Sensors are provided on the printer frame to
sense the position of the hoppers, and since the

program control has memory that will indicate which
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way the motor that shifts the hopper assembly has
moved, the position of the hopper assembly, and thus
which hopper in the feed or home position is stored.
At any time the controller stores information to
indicate which hopper of the hopper assembly is at its
home or card feeding position.

If the program for the printing sequence
calls for a particular card type, that is different
from the cards in the hopper aligned with the card
feed, the hopper assembly is shifted to place the
desired hopper, and its supported card stack in the
proper position. To accomplish the shifting, the card
hopper assembly is raised with a cam, and then is slid
along support rails and guides to the desired
position. Movement in the illustrative embodiment is
in a lateral direction. The hopper outlet is moved to
alignment with the card feed mechanism and the card
printing path. The hopper assembly is lowered to
engage the card feed with the end card in the card
stack. Sensors may be used to determine if the
desired card hopper is in its proper position, and
also to sense when a card has been fed to the printer.

Manual operation of the hopper is also
shown. The hopper can be raised using a motor drive
and manually shifted, or manually raised and either
manually or power shifted.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a side elevational view of a

card feed hopper assembly made according to the
present invention mounted on a card feed gection of a

fragmentarily illustrated printer frame;
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Figure 2 is a side elevational view similar
to Figure 1 with the card hopper assembly in a lowered
card feeding position;

Figure 3 is a rear elevational view of the
card hopper assembly of Figure‘]_ with a first card
hopper aligned with a card feeding roller and with the
hopper assembly in a raised position;

Figure 4 is a rear view similar to Figure 3,
with the card hopper assembly in a second position
with a second card hopper aligned with a card feed
roller and lowered as shown in Figure 2;

Figure 5 is a top plan view of the hopper
assembly of Figure 4;

Figure 6 is a top plan view similar to
Figure 5 with the hopper assembly in a second
position, corresponding to the position shown in
Figure 3; and ‘

Figure 7 is a view similar to Figure 3 with
manual operation of the hopper.

DETAILED DESCRIPTION OF THE ILLUSTRATIVE EMBODIMENTS

In Figure 1, a printer 10 is fragmentarily
illustrated, with a side frame panel broken away. The
printer 10 includes a printer housing or frame 12 that
has gide panels 14A and 14B (14B is shown only
fragmentarily in Figure 1) that are spaced apart, and
which mount a printing assembly, including a printhead
shown only schematically at 16 along with a platen and
print ribbon, and further processing stations 18, such
as a lamination station, a card inverter or stations
for encoding magnetic strips or radio frequency (RF)
components on the card, and any other desired
processing station that performs a function or process

on the card subsequent to printing. US-A-5941522
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illustrates a printer assembly = with auxiliary
processing stations. The cards to be printed are fed
from a plurality of card hoppers forming a card hopper
assembly indicated at 20, and by way of example, a
card cleaning roller. assembly 22 1is positioned to
receive cards from a stack in one hopper of the hopper
assembly 20, and to move the individual cards toward
the printing station 16. A sensor 16A 1is shown
schematically and is used to signal when a card is
being fed to the printer. The card cleaning roller
assembly 22 includes a housing 24 that houses a
cleaning roller 26, and which is mounted in suitable
guides 28 on the frame side plates 14A and 14B. The
roller 26 is a soft surface roller that removes debris
from the card. The cleaning roller does not have to
be used with the present invention, but a clean
surface on the card improves printing quality.

A card drive roller 30 is mounted on the
frame side plates 14A and 14B, and is driven from a
motor 32. The motor 32 and the printhead 16, and
processing stations 18 and the operation and movements
of the card hopper assembly 20 are controlled by a
central controller 34. The drive roller 30 i1is a
conventional drive roller that is positioned to
receive cards from the hopper assembly 20, and to move
the cards against the cleaning roller 26 and then move
the card to the printhead. Additional drive rollers
are used to move the card which has been fed to the
printhead to the further processing stations.

The card hopper assembly 20 provides two
hoppers to hold stacks of cards, in the form shown,
and includes a first card hopper 38, and a second card

hopper 40 that are mounted onto a common 1lift plate 42
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at the forward sides of the hoppers. The lift plate
42 is a support that is mounted to travel vertically
up and down relative to the printer frame 12, and
includes an upright wall 44, and a unitarily formed
horizontal plate or tray portion 46 shown in Figures 1
and 2 in side view. The 1lift plate 42 is formed out
of plastic, and includes guide ears or tabs 48, that
are slidably mounted in provided slots 50 in the side
plates 14A and 14B. In Figure 1, the £fragmentary
showing of the side plate 14B illustrates one of the
slots 50. The ears or tabs 48 guide wvertical movement
of the 1lift plate 42 and the hopper assembly 20,
including hoppers 38 and 40, mounted on the wall 44.
The hopper assembly 20 is lifted and carried by the
1ift plate when the hopper assembly is to be moved
laterally for aligning one of the respective hoppers
38 and 40 with the printer card feed station 21. in
Figure 3 hopper 38 is aligned with feed station 21 and
in Figure 4 hopper 40 is aligned with feed station 21.
The horizontal plate or tray 46 is parallel to cards
supported in the hoppers. The plate of tray 46 also
has a tab or slider 46A that is guided in a track 47
(see Figure 1) for support and other supports or
tracks can be provided, if desired. The track 47 is
fixed relative to the printer frame 12.

Both of the hoppers 38 and 40 have forward
walls shown at 38A and 40A in Figure 3 for example,
and these forward walls are used for mounting the
hoppers onto the lift plate 42 at the top portion of
the upright wall 44, so that the hoppers will move
upwardly and downwardly with the 1lift plate and also
be slidable laterally on the 1lift plate. The hoppers
38 and 40 are individually formed, and have side walls

PCT/US01/20296
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38B and 38C, for the hopper 38, and 40B and 40C for
the hopper 40. These walls 38B and 38C and 40B and
40C can be adjusted in width to provide for a
different width cards. The card outlets or feed
openings in the forward walls are adjustable in the
vertical size as well for different thicknesses of
cards.

The front or forward walls 38A and 38B are
made in two panels that slide relative to each other,
and each of them has a first front panel shown at 38A1
and 40Al, which has suitable fasteners such as flush
rivets or the like, one of which is shown in each of
the panels 38A1 and 40Al1 in Figure 3 at'54 and these
fasteners 54 secure the hopper assembly 20 to a
unitary traveler plate 56 that is between the hopper
and the wupright wall 44 of the 1lift plate. The
traveler plate 56 is supported so it will wmove from
gside to side on the 1lift plate 42, and is supported
for up and down movement on the 1lift plate or frame
42. In order to support the travel plate 56 on the
lift plate wall 44, a plurality of standoff pins 58
(see Figure 1) are mounted on the plate 56, and
project forwardly to fit into and slidably move in a
slot 60 that extends transversely along, and which is
formed in, wall 44 of the lift plate 42.

As shown, there are two standoff oxr slider
pins 58 fixed on the traveler plate 56 and they are
positioned in locations so that when hopper assembly
20 is moved to the position where: hopper 38 is aligned
with the printer card feed section or station 21, as
will be explained, the standoff pins are shifted
toward one end of the slot 60, and when the hopper
assembly 20 is shifted to align the hopper 40 with the
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card feed station 21, the standoff pins 58 are shifted
toward the other end of the slot 60.

The standoff pins 58 form the primary
support for the hopper assembly 20 ¢to permit its
lateral and vertical movement. ,

The 1ift plate 42 is raised up and down
before the hoppers are moved laterally, in order to
provide for clearance for card support walls or bottom
trays of the hoppers, including tray 62 at the bottom
of the hopper 38, and tray 64 at the bottom of the
hopper 40. These bottom trays 62 and 64 are made to
support stacks 65A and 67A of cards 65 and 67 in the
hopéers 38 and 40 and the bottom trays move with the
hoppers. The trays 62 and 64 are formed to provide
clearance relative to a card drive roller 66, which is
mounted on a shaft 66A and driven by a motor 68, and
which is rotatably mounted between the frame side
plates 14A and 14B. The card feed roller 66 aligns
with the card feed path of feed station 21 to the
printhead 16. When the respective hopper is in its
feeding position, the selected hopper will overlie
drive roller 66. Additionally, there is a card stack
support idler roller 70 that is mounted on a shaft
70A. The shaft 70A 1is rotatably mounted in the
printer frame side plates 14A and 14B on suitable
bearings, but is not power driven. The idler roller
70 is smaller diameter than the card feed roller 66
and is slightly longer in axial length. A plane lying
along the upper side tangent lines of the rollers 66
and 70 forms a support plane represented in line 71 in
Figure 1 for the cards in the stack in the aligned
hopper and the plane is on a tangent of the drive

roller 30 on the output side of the hoppers. This
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plane is slightly inclined downwardly toward the
hopper outlet opening to help in feeding the cards.

The bottom card support trays 62 and 64 are
made to have cutout portions that will permit the
hoppers and the trays to drbp down go the trays are
below the card support plane that is defined by the
upper tangent lines of the rollers 66 and 70. When
the hopper assembly 20 is in its working or lowered
position, which is shown in Figures 2 and 4, the stack
of cards in the hopper aligned with the card drive
roller 66 will be supported on the drive roller 66 and
idler roller 70. The lower card in the aligned stack
will rest on rollers 66 and 70.

In order to raise the card hopper assembly
20, so that it can be shifted laterally from side to
side, and so that it clears the rollers 66 and 70, the
1ift plate 42 is raised and lowered through the use of
a 1lift member or cam 74 that is mounted onto a cam
shaft 76, which in turn is driven with a controllable,
reversgible motor 78. The cam 74 is below and acts
against the tray portion 46 of the lift plate 42. The
cam 74 (there are two cam sections spaced along shaft
76) will ride against a portion 46A of 1lift tray 46
shown at 46A. The cam 74 has the two sections, as
shown in Figure 3 and Figure 4. The cam 74 is shown
in its hopper assembly raised position in Figures 1
and 3, where it has raised the 1lift plate 42 to a
position where the bottom card trays 62 and 64 of the
card hoppers are above the rollers 66 and 70. This
means that the hopper assembly 20 including the
hoppers 38 and 40 can be moved laterally (side to
side) without interfering with the rollers 66 and 70.

Gravity urges the hopper assembly and lift plate 42

PCT/US01/20296
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downwardly. A light gpring could also be used to
provide a downward load.

The lateral movement drive for the hopper
assembly, which moves the hopper assembly Ilaterally
along the 1lift plate 42 is provided with a drive belt
80, which is an endless belt mounted onto a drive
pulley 82 at one side of the printer and on idler
pulley 83 at an opposite side of the printer. The
belt 80 extends transversely of the printer and hopper
assembly. The belt 80 is driven by a pulley 82 which
in turn is driven by a motor and gear reducer unit 84
on one side of the printer, as can be seen in Figures
3 and 6. The belt.80 passes underneath the hoppers 38
and 40. There is a depending wall section 86 that is
fixed to the hoppers and can form part of the bottom
trays 64 and 62 of the hoppers near an open card
hopper inlet end indicated generally at 88 for the
hopper assembly 20. The wall section 86 has a belt
securing member 90, which permits the belt 80 to loop
in and out around the securing member 90 as shown in
Figure 6, so that the hopper assembly 20 will move
laterally when the belt 80 is driven through the motor
and gear reducer section 84. Other securing devices
can be used, such as a rivet.

The motor and gear reducer set 84 is
controlled from the central controller 34, so that the
shifting of the hopper is done under a programmed
control.

When the cam 74 1s in its hopper raised
position, it 1lifts the 1lift plate 42 upwardly. The
lift plate 42 1is guided by guide ears or tabs 48
sliding in slots 50 of the printer side plates. When
the bottom trays 62 and 64 are 1lifted clear the

PCT/US01/20296
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rollers 66 and 70 and other supports or guides that
may be used, the motor 84 can be driven to shift the
hopper assembly between the position shown in Figure 3
where the hoppér 38 is in the card feed location and
the position shown in Figure 4, where the hopper 40 is
aligned with feed station 21 and the rollers 66 and
70, and thus in the card feed position. A sensor 61
is shown schematically to sense a target (61A in
Figure 3) on the plate 56 to provide a signal
indicating which hopper is in the feed station 21. A
separate target is used for each hopper.

In Figure 5, the tray 64 is shown in plan
view. The tray has cutouts or relief areas so that
the roller 70 will pass upwardly through the plane of
the tray. The zroller 66 is to the rear of hopper
outlet or feed opening end of the tray 64, so that
when the hopper assembly is lowered, as shown in
Figure 4, the trays are below the level of the plane
71 iying along the tangent lines on the tops of the
rollers 66 and 70. The card stack in the hopper
aligned with the rollers 66 and 70 rest on the rollers
and the bottom card will be driven or fed when roller
66 is driven.

| With the hopper assembly loaded with cards,
when the motor 84 is driven, the standoff members 58
will slide in the slot 60 of wall 44 of the 1lift plate
42. The belt 80 will move the hopper assembly when
the hopper assehbly is in the proper position so that
one or the other of the hoppers 38 and 40 is in the
feed station 21 over the rollers 66 and 70 according
to the control program of controller 34. The cam 74
is moved to its lowered position by drive motor 78 as

shown in Figure 2. The hopper assembly 20 will drop

PCT/US01/20296



WO 02/00537

10

15

20

25

30

-12-

down, so that the card stack, such as the card stack
65A will be supported on the rollers 66 and 70, and by
driving the roller 66 with its motor 68, the lower
card 65 will be fed over to the drive roller 30, and
can be cleaned with the cleaning roller 26 and then
fed to the printhead 16 for printing. ‘

When cards in the other hopper 40 are to be
printed, the cam 74 is driven to its raised position
lifting left plate 42 and hopper assembly 20. Then
the motor and gear set 84 can be started and the
hopper assembly 20 shifted so that the hopper 40 is in
position to feed a card.

The card hoppers are bounded by side walls
38B, 38C, and 40B and 40C, as stated. These side
walls have lower edges, and as shown typically in
Figure 2, where the side wall 40B is illustrated. The
side wall 40B has lower edges 40Bl that will ride on
the shaft 66A of roller 66, at the forward edge. each
of the sgide walls 38B, 38C, 40B, and 40C have these
lower edges that ride on the shaft 66A, to provide a
proper positioning of the card hopper when the hoppers
are lowered. Additionally, the trays 62 and 64 have
lug portions as shown at 64A in Figure 2 that ride on
the shaft 70. The plastic hopper side walls and
plastic bottom trays thus provide guides for proper
positioning of the card hopper and the card hopper
outlet for alignment with the feed mechanism. The
outlet location is established by the surfaces of the
shafts for the rollers 66 and 70. '

In Figure 7, a view generally the same -as
Figure 3 is illustrated, and the same numbering is
used, except that the drive motor for the cam is

replaced with a manual knob or lever, and the motor
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and belt arrangement for moving the hopper assembly
laterally is removed, and a manual lever or actuator
is illustrated. That means that the cams can be
operated manually so the shaft 76 is manually rotated
to 1lift or lower the hopper assembly, and then the
hopper can be shifted laterally manually.

Of course, the lateral shifting of the
hopper can be manually done with a motor driven 1lift
member or cam that would be automatically controlled
by the central controller. In Figure 7, the cam shaft
76 is shown supported on a bearing 110, and a manual
knob 112 is provided at the end of the shaft 76, and
is accessible under the support mechanism for the
hoppers. The manual knob 112 can be rotated to a
position as shown in Figure 7 with the cams in a
position raising the hopper assembly, and rotated
manually to lower the hopper when the hopper is in the
desired location.

The hopper assembly has a schematically
shown hand lever or plate 114 that is merely attached
to one of the side walls of the hopper, as shown
attached to the side wall 40B. This lever or plate
114 can be manually grasped and the hoppers can be
slid laterally from side to side as supported on the
pins 58, under manual control, when the motor and belt
drive that has previously been shown is eliminated.

It should be noted that the cams 74 can be
operated with the motor as in the first forms of the
invention and then the hopper assembly slid from side
to side manually after the hopper assembly has been
raised by the cams, or both the cam shaft 76 and the
hoppers can be manually operated, or if desired, the

cam shaft can be manually operated and the hoppers

PCT/US01/20296



WO 02/00537

10

15

20

25

-14-

moved under power from the drive motor and belt
arrangement shown.

All of the other functions of the printer,
and the operation of the card sensing unit and the
like would remain the same.

Again, the hoppers can be adjustable to
provide for different width cards, and the card outlet
openings from the hoppers can be adjusted for
different thicknesses. Thus, the two types of cards
could Dbe cards that have different widths, or
different thicknesses, or both. Also the cards in the
hoppers could differ in other respects such as the
presence of different auxiliary components such as
magnetic strips, smart cards, proximity cards or cards
that have different pre-printed images.

The hopper assembly can have more than two
hoppers, as desired, as long as the lateral extension
of the hoppers does not become too great.

The control functions command the movements
of the hoppers, and the raising and lowerings of the
hoppers. Alternatively one or both mounts of the
hopper can be manually controlled.

Although the present invention has Dbeen
described with reference to preferred embodiments,
workers skilled in the art will recognize that changes
may be made in form and detail without departing from

the spirit and scope of the invention.

PCT/US01/20296



WO 02/00537 PCT/US01/20296

-15~

WHAT IS CLAIMED IS:

1. A card feed hopper assembly for feeding
cards from a selected one of a plurality of hopper
sections in the hopper assembly into a printer, said
hopper assembly including at least first and second
hopper sections positioned adjacent each other and
movable to positions wherein one of the hopper
gections is in a first reference position, the hopper
assembly including a 1ift plate, and the hopper
sections being slidable on said 1lift plate, and a 1lift
member to move said 1lift plate to provide clearance
for the hopper sections to slidably move on the 1ift
plate to selectively place each hopper section in the
first reference position.

2. The card feed hopper assembly of claim 1,
wherein said at least first and second hopper sections
each have a tray at the bottom thereof forming a card
support, said tray of each of the hopper section
1ifting a card stack in the hopper sections as the
card hoppers are lifted.

3. The card feed hopper assembly of either of
claims 1 or 2, wherein said 1lift plate has an upright
portion and a generally horizontal portion, the
horizontal portion being substantially parallel to
cards in a card stack in each hopper, the 1lift member
to move the lift plate comprising a cam, the 1ift
plate being engageable with the cam, said cam being
rotatable to raise and lower the 1lift plate and the
hopper sections.

4. The card feed hopper assembly of claim 3,
wherein said cam is rotatably mounted on a printer
frame, and is driven by a separate motor controlled by
said control to lift and lower the 1ift plate and the
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card feed hopper assembly.

5. The card feed hopper of claim 1 and a power
drive connécted to the hopper to move the hopper
section selectively to the reference position.

6. The card feed hopper assembly of claim 4,
wherein the card feed hopper assembly has a pair of
slider pins on a wall thereof, the slider pins
extending into a slide track on the upright portion of
the lift plate.

7. The card feed hopper assembly of claim 4, in
a combination with a printer having a frame comprising
side plates, the 1lift plate having tabs that slidably
mount in the side plates for movement between lifted
and lowered positions of the «card feed hopper
assembly.

8. The card feed hopper assembly of claim 4,
wherein said card feed hopper assembly has wall
portions whiéh extend downwardly from a card support
plane, a card feed comprising a pair of rollers that
support cards in the one hopper in the first reference
position, the rollers being mounted on shafts that
extend axially beyond the rollers, said wall portions
engaging the shaft on at least one of the rollers when
the card feed hopper assembly is in a lowered
position.

9. The card feed hopper assembly of claim 1,
and a drive connected to the card feed hopper assembly
for moving the hopper sections between the first
reference position and second positions comprising an
endless Dbelt mounted below the card feed hopper
assembly, said belt being drivably connected to said
card feed hopper assembly at a location such that when

the belt is driven in a first direction, the card feed
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hopper assembly will be moved to position the first
hopper section in the first reference position
comprising a card feed position, and such that when
the belt ig moved in an opposite direction, the card
feed hopper assembly will be shifted to place the
second card hopper section aligned with the card feed
position.

10. A hopper assembly for a printer comprising a
plurality of hopper sections, each of said sections
being of size to hold a substrate to be moved into a
printer, the hopper assembly being mounted on a
printer frame, and the hopper assembly including a
support slidably mounted for transverse movement
relative to the prinfer frame, and a lift mechanism to
1ift the hopper assembly to provide clearance for
moving the support and hopper assembly transversely
from a first position to a second position, wherein
‘the hopper sections are selectively aligned with a
printing path on the printer in one of the first and
second positions.

i1. The hopper of claim 10 and a power drive to
drive the support and hopper assembly transversely
between the first and second positions.

12. - The hopper of claim 10, wherein said hopper
assembly is mounted onto a 1lift plate supported on the
printer frame, guide members on the hopper, a slot on
the printer frame for receiving said guide members,
and a drive between the hopper assembly and the 1lift
plate for laterally moving the hopper relative to the
1ift plate between its first and second positions,
said 1ift plate including a cam follower section, a
cam rotatably mounted on a printer frame for engaging

the cam follower section, said cam being rotatable to
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lift the 1lift plate to a first lifted position, and to
lower said 1lift plate to a second drive position
wherein cards in one of the hoppers engage a card feed
drive.

13. A method of selectively feeding at least two
different cards to a card printer having a card feed
station comprising providing a plurality of card
hoppers adjacent each other and movably mounted on the
printer and selectively moving one of the card hoppers
into alignment with the card feed station.

14. The method of claim 13 including lifting the
card hopper before selectively moving one of the card
hoppers, and lowering the card hoppers in alignment
with the card feed station to engage cards in the

hopper in alignment with a card drive.



WO 02/00537 PCT/US01/20296

/7
- FIG. |
60
o 1aa 'S 58 /20
AR :

w—
(oilo)
wn
| .

\ Inn

D
]

| \",/"’56
| = g
‘ i 44\—/| 42
u ' .
16
(IGA \
F’rinﬂ?ds_:l
| 14B._ ]
22~

N 40A]
24—
28l

Processing
Stations

34

Controller




WO 02/00537 PCT/US01/20296

217

FIG.2

(g 40
28\5 P
22—
24 \H
ﬁr—_
6 |
\ I6A 67\\
Prinfheﬁ\ @
Processi = e
rocessin o == !
Siaﬁonsg O 30 ¥ —70

I8

Controller

34/




PCT/US01/20296

WO 02/00537

3/7

Yol—]

12
7/ »quug
<8
e~ I/
N Y
_HHE_n -L_ 5
e |l —— e
T — I !
ﬁ
<, 200 L4
vae- | " we
A4l a0y |
K= I8¢ A 20V
S B (| -
__vob
—"_ 3¢
R e N
8G- 09 v Ob .
{ mﬂ_ <_® mw\l
22



WO 02/00537

a/7

22

PCT/US01/20296

60—

7774

50
48

42

44

|\ VOIS I EITIIINIIIIII)

~

1l
I
NN}




WO 02/00537

PCT/US01/20296

2 2.—4_

T

4——1[ N
|

"y

o

\mws7

| N |
==

5/7
401‘/'\\4,///\\
T l u/*—*vjw
\380 88
ol
\[{ 44 %
56
Dl *aoc 3
—-‘—“:\'V/'mt—-x—.t—u (\lll ] 20
166 =5 ga
+—+F70




PCT/US01/20296

WO 02/00537

S

FlG.6

/14
/

il il
ovVﬂ ~
M__i — __
(o8] ¥ Y \//
T R\
_Ilnu,[
5 = VAIT




WO 02/00537

717

PCT/US01/20296

, 22
6lA C___?__F_(Q—Q‘Q‘D‘Dﬂ-s\_ﬂ /58
58 6l—S] 38Al 60 55
~ / / \
= N ) 7 / 50) 48
— N
407 58 54Jj|{/,—- —38Al
N I— 42
I‘IH 40Al || (= ~ <«
— ~ | 14A
_—38B T “ |
“*>| |—40B 40C—T 38C | IM 44
L 67A T
.t 11384 48
|
= i/
HA | . ‘ |, 5 : - T |_r__l.l_,l__.____|r-—l-—-lj 70A
=5 = A i i\n ___|I' / ot
o ] o] I 62 ’ I
]
70
f ‘—‘Q—IISG e 46A
R O e e ) 48
SN I - | _———_—
e \ 2l L/ e
76 74 N ‘




INTERNATIONAL SEARCH REPORT

int nal Application No

PCT/US 01/20296

A, CLASSIFIC%'%ON OF SUBJECT MATTER

IPC 7

5H3/44 B6BH1/28

According to International Patent Classification (IPC) or to both national classification and IPG

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

IPC 7

B65H

Documentation searched other than minimum documentation fo the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of dala base and, where practical, search terms used)

EPO-Internal, PAJ

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Categoty °

Citation of document, with indication, where appropriate, of the relevant passages

US 5 076 562 A (SAI YOSHINOBU ET AL)

31 December 1991 (1991-12-31)

cotumn 4, line 50 ~column 7, line 64

figures 1,3

PATENT ABSTRACTS OF JAPAN

vol. 015, no. 370 (M-1159),

18 September 1991 (1991-09-18)
& JP 03 147645 A (RICOH CO LTD),
24 June 1991 (1991-06-24)
abstract

PATENT ABSTRACTS OF JAPAN

vol. 006, no. 204 (M-164),

15 October 1982 (1982-10-15)
& JP 57 112249 A (FUJITSU KK),

13 July 1982 (1982-07-13)
abstract

13

D Further documents are listed in the continuation of box C.

Patent family members are listed in annex.

° Special categories of cited documents :

*A* document defining the general state ofthe art which is not
considered to be of particular relevance

"E* earlier document but published on or after the international
filing date

*L* document which may throw doubts on priority claim(s) or
which is cited to establish the publication date of another
citation or other special reason (as specified)

*0" document referring to an oral disclosure, use, exhibition or
other means

*P* document published prior to the international filing date but
later than the priority date claimed

*T* later document published after the international filing date
or priority date and not in conflict with the application but
cited to understand the principle or theory underlying the
invention

*X* document of particular relevance; the claimed invention
cannot be considered novel or cannot be considered to
involve an inventive step when the document is taken alone

*Y* document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when the
document is combined with one or more other such docu—
!'ne‘r:ts, ;uch combination being obvious to a person skilled
in the art.

*&* document member of the same patent family

Date of the actual completion of the international search

19 November 2001

Date of mailing of the international search report

26/11/2001

Name and mailing address of the ISA

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk

Tel. (+31-70) 340-2040, Tx. 31 651 eponl,
Fax: (+31-70) 340-3016

Authorized officer

Pussemier, B

Form PCT/ISA/210 (second sheet) (July 1992)

Relevant to claim No.




INTERNATIONAL SEARCH REPORT

Information on patent family members

Int

»nal Application No

PCT/US 01/20296

Patent document Publication Patent family Publication
cited in search report date member(s) date
Us 5076562 A 31-12-1991 JP . 2892082 B2 17-05-1999
JpP 3223039 A 02-10-1991
JP 03147645 A 24-06-1991 JP 2738872 B2 08-04-1998
JP 57112249 A 13-07-1982  NONE

Form PCT/ISA/210 (patent family annex) {July 1992)




	Abstract
	Bibliographic
	Description
	Claims
	Drawings
	Search_Report

