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SUMMARY Of THE INVENTION BACKGROUND OF THE INVENTION
An active sheet feed alignment system  for feeding and aligning a sheet
relative to a print The invention relates to an active sheet align-   5
mechanism is described. The system comprises a ment system for feeding and
aligning a sheet rela-  sheet pickup roller mounted for rotational move-
tive to a print mechanism, as well as to a method  ment and for contacting
the outside sheet in a for actively aligning the leading edge of picked
sheet tray. A main sheet advance roller is disposed sheets with a printer
mechanism, so that the skew  in a sheet feed path between the tray and the
print of the sheet relative to the printer mechanism is  10   mechanism. A
pinch roller is disposed adjacent the significantly reduced.
main roller so that a nip is defined between the Various active alignment
systems have been      main roller and the pinch roller, the sheet being
employed in printers devices to align paper sheets  received into the nip
as it is advanced by the sheet relative to the printer mechanism. One type
relies  pickup roller. on gravity to achieve alignment. The disadvantage
15  The system further comprises a motor drive of such a system is that the
orientation of the    system for selectively driving the main roller in
paper tray is necessarily constrained to particular  either the clockwise
or counter-clockwise direction, orientations. Another system employs
separate mo-  the motor being further coupled to the sheet pickup tors for
the sheet pick up and paper advance       roller through a non-reversing
clutch so that the mechanisms. The use of separate motors leads to  20
sheet pickup and main rollers are driven in a pre- additional cost and
complexity.                    determined one of the clockwise or
counter-clock- Some sheet alignment systems use a clutch       wise
directions to feed sheets from the tray toward between the main paper
advance mechanism and       the printer mechanism, and when the main drive
its motor, which could have a significant adverse  roller is driven in the
opposite direction, the pickup effect on swath advance accuracy.
25  roller is not driven. In IBM Technical Disclosure Bulletin, Vol. 27,
A motor drive controller actuates the motor No. 1A, June 1984, pp. 216,
217, R.E. Hunt: 'Pa-   drive system to feed sheets seriatum to the printer
per-Aligning Apparatus" an apparatus for aligning  mechanism  in aligned
positions. The controller sheets during entry to a counterrotating platen
is  comprises means for driving the pickup and main described. The
counterrotation of the main advance   30  rollers in the predetermined
direction so that the platen continually rejects a sheet which is delivered
leading edge of the sheet is fed past the nip from a tray holding ,a stack
of sheets by means of  between the main and pinch rollers. The controller a
sheet pick roller. When the pick roller continues  further comprises means
for reversing the motor to to drive the sheet, the sheet buckles against
main  drive the main roller in the reverse direction while advance platen.
The sheet is then released from   35  the pickup roller is not driven and
remains station- the sheet pick roller and due to the buckle the    ary.
thereby forming a buckle in the sheet which leading edge of the sheet is
aligned to the main   tends to align the sheet leading edge with the nip.
advance platen. The platen is then rotated clock-  Means are provided for
changing the motor drive wise and the sheet is advanced between the platen
direction to advance the sheet to the print position. and its backup roller
for feeding past a printing   40 point.
BRIEF DESCRIPTION OF THE DRAWINGS It is an object of the present invention
to pro- vide a simple and effective active sheet alignment     These and
other features and advantages of system  and a method for actively aligning
the     the present invention will become more apparent leading edge of
picked sheets for feeding the   45  from the following detailed description
of an exem- sheets to a printer mechanism, which does not rely  plary
embodiment thereof, as illustrated in the ac- on gravity and does not
affect the orientation of the  companying drawings, in which: paper tray.
FIGS. 1-3 are simplified schematic diagrams An further object is to provide
an active align-  illustrating the operation of the invention in the ment
system and method for feeding sheets for a   so  alignment of a sheet.
printer mechanism which requires only one motor       FIG. 4 is a
simplified schematic diagram of a drive and yet does, not require a clutch
between      preferred embodiment of the invention. the main paper advance
mechanism and its motor.       FIG. 5 is a partially broken-away plan view
illus- These objects are solved by an active sheet       trating the main
drive roller, the pick-up roller alignment system according to claim 1 and
by a   55  and the clutch coupling the main roller drive to method for
actively, aligning the leading edge of    the pick-up roller. picked sheets
according to claim 11, respectively;    FIGS. 6 and 7 are cross-sectional
views of the pick-up roller clutch in the respective disen- 2   



3                 EP 0 418 515 B1                    4 gaged and engaged
positions.                     rotation about an axis 107 on a common shaft
160, FIG. 8 is a simplified flow diagram illustrative of  and are driven by
a main clutch drive gear 110, the operation of the sheet feed alignment
sys-   also mounted for. rotation about axis 107. tern in accordance with
the invention.              The main sheet advance roller 115 also has a 5
circumferential surface coated with a material such DETAILED DESCRIPTION OF
THE PREFERRED              as rubber, and is mounted for rotation on shaft
117. EMBODIMENT                                         The main advance
roller 115 is elongated with its sheet contacting surface area having a
length pref- Overview of the Invention                          erably
equal to or greater than the width dimension 10  of the sheets. A drive
roller gear 120 is secured to The operation of a sheet feed alignment sys-
the drive roller 115 and is mounted for rotation on tern in accordance with
the invention is disclosed in  shaft 117. The drive gear 115 is further
meshed the simplified schematic diagrams of FIGS. 1-3.    with the motor
pinion gear 125 of drive motor 130. The system 50 is employed to
sequentially feed         The system  100 further comprises an idler sheet
stock of a print media such as paper from a   15  gear 135 mounted for
rotation on shaft 140, and supply tray 40 to a print position. The elements
of  situated so that it meshes with the drive roller gear the system 50
include a D-shaped roller 55, a main  120 and the main clutch drive gear
110. sheet advance roller 60, a pinch roller 65, and a      The motor 130
is preferably a stepper motor platform surface 70 for directing the sheets
from  controlled by a system controller 210. Thus, the the tray 40 into the
nip between the pinch roller 65   20   motor 130 drives the drive roller
115 in a counter- and the main sheet advance roller 60. The main
clockwise, sheet advancing direction to advance sheet advance roller and
the sheet pick roller are  the sheet from the tray 95. Driven by the idler
gear arranged so that the distance between the respec-  135, the D rollers
105 are driven in the counter- tive rollers is less than the length of the
sheet.  clockwise, sheet advancing direction as well, pick- A single motor
(not shown in FIGS. 1-3) is used   25  ing the sheet from the tray 95.
Reversing the to drive the sheet advance roller 60 and the sheet  direction
of the motor 130 causes the main roller pick D roller 55. A non-reversing
clutch (not shown  115 to rotate in the clockwise direction, but the in
FIGS. 1-3) is used to couple the main drive to  drive force is not imparted
to the D rollers 105 as a the D roller 55 so that the clutch will transmit
result of the clutch action, described more fully motion in the forward
direction (counter-clockwise)  30  below. only; it slips when the motor
reverses.                The system further comprises an optical sen- The
alignment sequence commences when a         sor 145 and a paper sensor
lever 150. pivoting on sheet is picked by the rubber D roller 55. The D
pivot point 147. The lever 150 trips the optical roller 55 pushes the sheet
75 into the nip between  sensor 145 when the leading edge of the sheet the
main sheet advance roller and the pinch roller  35  deflects the lever 150,
providing a signal to the 65, until the entire leading edge of the sheet 75
controller 140 used in control of the system. has passed the nip (FIG. 1).
At this point the D       FIG. 5 illustrates in a broken-away plan view
roller is still in contact with the sheet 75. Then the  elements of the
sheet feed alignment system of motor is reversed. The D roller 55 does not
move   FIG. 4. The main sheet advance roller 115 is moun- because the
clutch will not transmit reverse motion.  40  ted on shaft 117. The D
roller 105 is mounted on The advance roller 60 and pinch roller 65 push the
shaft 160. The drive gear 120 meshes with idler leading edge of the sheet
75 back into the nip,    gear 135, which in turn meshes with the main while
the D roller prevents the rear of the sheet 75  clutch drive gear 110. from
moving. Thus, a buckle 80 is created between      The D roller
non-reversing clutch comprises the nip and the D roller 55 (FIGS. 2-3).
This buckle  45  the main drive half 170 and the main driven half tends to
align the leading edge of the sheet 75     180, each mounted on shaft 160
and biased apart against the nip. Then the sheet 75 is advanced to  by the
clutch release spring 175. The main driven the print position for the
printing operation.     half 180 is coupled to the spring clutch driven
half 190 of the spring clutch by a square helical clutch The Preferred
Embodiment                       5o  spring 185, and by snaps 191
comprising the spring clutch driven half 190. The spring clutch FIG. 4
shows a preferred embodiment of a        driven half member 190 is keyed to
the shaft 160, sheet feed active, alignment system 100 embody-    i.e, when
the half member 190 rotates, the shaft ing the invention',The system
comprises a pair of  160 also rotates. The clutch drive half 170 and the
separated D-shaped sheet pickoff rollers 105, pref-  55   main clutch drive
gear 110 are free to rotate on erably having a sheet contacting surface
coated    shaft 160. with rubber or similar material having a high coeffi-
The clutch engagement lever 195 pivots on dent of friction. The rollers 105
are mounted for  pivot axis 200. The pen carriage is mounted for 3 



5                 EP 0 418 515 B1                    6 sliding movement in
the conventional manner on a   the D rollers. Thus, while a sheet is being
printed, pair of slider rods (not shown) directly above the  advancement of
the sheet by rotation of the main main drive roller. The pen carriage
carries the pen  drive roller 115 does not result in any movement of or
print head and is driven along the slider rods to  the D roller. While a
sheet is being printed, the D print a line or swath of data. The printing
mecha-   5   roller is preferably in the position shown in FIG. 4, nism
prints a swath; or line of data along a printing  with the roller flat side
adjacent and parallel to the axis or direction, which is substantially
parallel to  tray 95 so that the surface of roller 105 is not in the axis
on which 'he main sheet advance roller    engagement with the sheet, and
does not impede 115 rotates. The print media is advanced by the    its
movement while being driven forward during the main drive roller to
position the media to print the   10  print operation. next line or swath.
Other types of print and media     When a sheet is to be fed, the pen
carriage advancement techniques may alternatively be em-    220 pushes on
the lever 195 to engage the clutch ployed with this invention. The pen
carriage 195 is  (FIG. 7). The stepper motor 130 turns in the for- moved to
an extreme left marginal position prior to  ward direction. The lever 195
pushes elements the commencement of the printing of a sheet,  15  180, 185
and 190 so that the facing gear teeth of thereby engaging the respective
facing gear teeth  element 180 meshes with the corresponding facing of the
clutch drive half 170 and the clutch driven  gear teeth of the main clutch
drive half 170. The half 180. In the engaged position, the D roller will
pickoff shaft 160 turns, because motion is in the be driven in one
rotational direction; the clutch will  forward direction and the hubs 180A
and 190A not transmit drive force in the other direction.  20  elements 180
and 190 are locked together by FIGS. 6 and 7 illustrates in schematic
cross-   clutch spring 185. sectional view the non-reversing clutch in both
the    The stepper motor 130 reverses for the active engaged and
non-engaged positions. The clutch      alignment sequence. The pickoff
shaft 160 no long- comprises a sideplate 111, main drive gear 110,    er
moves, because element 190 slips relative to bushing 165 and the main
clutch drive half 170.  25  element 180. The stepper motor 130 moves for-
The main clutch driven half 180 is connected    ward again. The pickoff
shaft 160 turns again and to the spring clutch, driven half 190 by snaps
191,  is released by the pen carriage 220. Element 190 holding these
elements together in the axial direc-  continues to turn as a result of a
detent drive, the tion, but allowing them to rotate relative to one
turning D roller has made one full rotation, ending another.
30  so that the D roller periphery is not in engagement The clutch spring
185 is a square wire helical  with the sheet in the tray and the roller 105
flat spring which is fitted over respective hubs 180A   side is
substantially parallel with the paper tray. and 190A comprising the main
clutch driven half    The detent drive (not shown) includes a dog pro- 180
and the spring clutch driven half 190, with    truding from the side of the
spring clutch driven some frictional interference. When the main clutch
35  half 190 facing the lever 195. A housing plate (not driven half 180
rotates in one direction, friction  shown) extends between the element 190
and lever between the spring, 185 and the hubs 180A and      195, with the
tip of the lever 195 extending through 190A causes the spring to tighten on
the hubs.     a hole formed in the housing. The dog formed on This locks
the hubs 180A and 190A together so      the side of element 190 normally is
received in they turn together.                           40  another hole
formed in the housing. When the When the mainiclutch driven half 180
rotates in  clutch is engaged by the lever 195, the element the other
direction,, the spring 185 loosens (un-  190 is pushed away from the
housing, freeing the winds) on the hubs 180A and 190A so that they do   dog
and engaging gear elements 180 and 170. not lock and the main clutch driven
half 180 and   Element 190 rotates, moving the dog away from the spring
clutch driven half 190 can rotate relative   45  the corresponding opening
in the housing plate. to one another.
When the lever 195 releases, the dog bears on the The non-reversing clutch
operates in the fol-   housing plate, keeping the gear elements 180 and
lowing manner. The main clutch drive gear 110 is   170 in engagement and
the element 190 and D continuously in mesh with the gear train, so that
roller rotating when the motor is turning in the the clutch drive half 170
moves when the motor  5o  forward direction, until the dog rotates to and
drops 130 moves. The drive half 170 with gear 110        into its
corresponding opening formed in the hous- rotates freely about bushing 165.
Shaft 160 rotates  ing plate. At this point, the gear elements 180 and
freely within bushing 165, which is fixedly mounted  170 are released from
engagement, and the D in sideplate 111.
roller is correctly positioned with its flat side facing When the clutch is
in the non-engaged position   55  the sheet in the paper tray. (FIG. 6),
the clutch: drive half 170 and the clutch    In a preferred embodiment, the
clutch drive driven half 180 are not engaged, and therefore no  half 170,
gear 110 and spring clutch driven half 190 



drive force in eithe' direction can be imparted to  are fabricated from a
polyphenylene oxide material. 4    7                 EP 0 418 515 B1
8 The clutch driven half 180 is fabricated from a        a sheet (75) in
the tray; polycarbonate material. The hubs 180A and 190A         a main
sheet advance roller (60,115) disposed have a nominal outer diameter
dimension of 10.55       in a sheet feed path between the tray (40) and mm.
The clutch spring comprises a stainless steel     the print mechanism and
arranged so that the spring with left hand wind. The spring wire has a   5
distance between the sheet pick roller (55,105) rectangular cross-section
(0.635 by 0.38 mm) with      and the main sheet advance roller (60,115) is
a nominal 10.25 mm diameter.                          less than the length
of the sheet: The flow diagram of FIG. 8 illustrates the se-      at least
one pinch roller (65,132) disposed ad- quence of steps taken to feed the
sheet to the print  jacent said main roller (60,115), said main and
position, including the active alignment of the sheet  to  pinch rollers
being disposed to engagingly re- leading edge. At step 250, the pen
carriage is         ceive a sheet in the nip therebetween; moved to engage
the pickoff clutch lever 195. The      drive means (130) for selectively
driving said stepper motor 130 is then driven forward until the     main
roller (60,115) in a sheet advancing or in leading edge of the sheet is
sensed by sensor 145,     a sheet retracting direction; or until the motor
has stepped through some pre-  is   coupling means (170-195) for coupling
said determined number of steps, e.g., 3000 steps. If       sheet pick
roller (55,105) to said drive means the motor has stepped through this
number of           (130) so that said sheet pick roller and said steps
(step 256) then a sheet feed error is declared   main roller (60,115) are
driven in the sheet and the system waits for service (step 258).
advancing direction to feed a sheet (75) from Once the leading edge of the
sheet is sensed   20  said tray (40,95) toward said printer mecha- at step
254, then the motor 130 is advanced a          nism, and when the main
roller (60,115) is predetermined number of steps (e.g., 350) so that
driven in the sheet retracting direction, the the edge is advanced past the
nip between the          sheet pick roller (55,105) is not driven and drive
and pinch rollers 115 and 132 by a known         remains stationary;
distance.' The motor 130 is then reversed by a   25    and similar number
of steps, the pickoff shaft 160 not     control means (210) for controlling
said drive rotating during this motor reversal, in order to cre-  means
(130) to feed sheets (75) to the print ate the buckle in the sheet (step
262). The motor is   mechanism with the sheet leading edge in an then
advanced a predetermined number of steps to       aligned position, wherein
bring the sheet to the print position (step 264).  30     said control
means (210) are adapted to There are three main advantages of this inven-
drive said sheet pick and main drive rollers in tion over previous active
alignment systems (1) it    the sheet advancing direction so that the lead-
does not rely oq gravity and therefore does not       ing edge of the sheet
is fed past the nip of the affect the orientation of the paper tray, (2) it
does  main and pinch rollers; not require separate motors for the sheet
pick and   35   means for reversing the drive means (130) paper advance
mechanisms, and (3) it does not          are provided to drive the main
roller (60,115) in require a clutch between the main paper advance
the sheet retracting direction while the sheet mechanism and its motor
which could have a sig-        pick roller (55,105) is stationary and does
not nificant adverse effect on swath advance accuracy.     move, thereby
forming a buckle (80) in the It is understood that the above-described em-
40  sheet (75) which tends to align the sheet lead- bodiment is merely
illustrative of the possible spe-   ing edge with the nip; and cific
embodiments which may represent principles          means for changing the
drive direction of of the present inyention. Other arrangements may
said drive means (130) are provided to ad- readily be devised in accordance
with these princi-    vance the sheet to the print position. pIes by those
skilled in the art without departing   45 from the scope of the appended
claims.             2. The system of claim 1, characterized in that said
coupling means (170-195) comprises a Claims
non-reversing clutch (170,180,190), comprising means for selectively
transmitting only drive 1. An active sheet alignment system for feeding
50   forces tending to rotate said sheet pick roller and aligning a sheet
relative to a print mecha-    (105) in said sheet advancing direction. nism
in a printer system having a sheet tray (40;95) for storing a stack of
print media      3. The system of claim 2, characterized in that sheets
(75), and a sheet feed path extending       said clutch (170,180,190) is
operable in an between the sheet tray (40,95) and the print  55   engaged
configuration to selectively transmit 



mechanism, wherein                                 said drive forces
tending to rotate said sheet a sheet pick roller (55,105) is mounted for
pick roller (105) in the sheet advancing direc- axially rotational movement
and for contacting    tion, and  in a  nonengaged  configuration 5    7
EP0418515B1                         8 The clutch driven half 180 is
fabricated from a        a sheet (75) in the tray; polycarbonate material.
The hubs 180A and 190A         a main sheet advance roller (60,115)
disposed have a nominal outer diameter dimension of 10.55       in a sheet
feed path between the tray (40) and mm. The clutch spring comprises a
stainless steel     the print mechanism and arranged so that the spring
with left hand wind. The spring wire has a   5  distance between the sheet
pick roller (55,105) rectangular cross-section (0.635 by 0.38 mm) with
and the main sheet advance roller (60,115) is a nominal 10.25 mm diameter.
less than the length of the sheet: The flow diagram of FIG. 8 illustrates
the se-      at least one pinch roller (65,132) disposed ad- quence.of
steps taken to feed the sheet to the print  jacent said main roller
(60,115), said main and position, including the active alignment of the
sheet  10  pinch rollers being disposed to engagingly re- leading edge. At
step 250, the pen carriage is         ceive a sheet in the nip
therebetween; moved to engage the pickoff clutch lever 195. The      drive
means (130) for selectively driving said stepper motor 130 is then driven
forward until the     main roller (60,115) in a sheet advancing or in
leading edge of the sheet is sensed by sensor 145,     a sheet retracting
direction; or until the motor has stepped through some pre-  is   coupling
means (170-195) for coupling said determined number of steps, e.g., 3000
steps. If       sheet pick roller (55,105) to said drive means the motor
has stepped through this number of           (130) so that said sheet pick
roller and said steps (step 256) then a sheet feed error is declared   main
roller (60,115) are driven in the sheet and the system waits for service
(step 258).           advancing direction to feed a sheet (75) from Once
the leading edge of the sheet is sensed   20  said tray (40,95) toward said
printer mecha- at step 254, then the motor 130 is advanced a          nism,
and when the main roller (60,115) is predetermined number of steps (e.g.,
350) so that      driven in the sheet retracting direction, the the edge is
advanced past the nip between the          sheet pick roller (55,105) is
not driven and drive and pinch rollers 115 and 132 by a known
remains stationary; distance. The motor 130 is then reversed by a   25
and similar number of steps, the pickoff shaft 160 not     control means
(210) for controlling said drive rotating during this motor reversal, in
order to cre-  means (130) to feed sheets (75) to the print ate the buckle
in the sheet (step 262). The motor is   mechanism with the sheet. leading
edge in an then advanced a predetermined number of steps to       aligned
position, wherein bring the sheet to the print position (step 264).  30
said control means (210) are adapted to There are three main advantages of
this inven-      drive said sheet pick and main drive rollers in tion over
previous active alignment systems (1) it     the sheet advancing direction
so that the lead- does not rely or gravity and therefore does not
ing edge of the sheet is fed past the nip of the affect the orientation of
the paper tray, (2) it does  main and pinch rollers; not require separate
motors for the sheet pick and   35    means for reversing the drive means
(130) paper advance mechanisms, and (3) it does not          are provided
to drive the main roller (60,115) in require a clutch between the main
paper advance        the sheet retracting direction while the sheet
mechanism and its motor which could have a sig-        pick roller (55,105)
is stationary and does not nificant adverse effect on swath advance
accuracy.     move, thereby forming a buckle (80) in the It is understood
that the above-described em-   40  sheet (75) which tends to align the
sheet lead- bodiment is merely illustrative of the possible spe-  ing edge
with the nip; and cific embodiments which may represent principles
means for changing the drive direction of of the present invention. Other
arrangements may       said drive means (130) are provided to ad- readily
be devised in accordance with these princi-    vance the sheet to the print
position. pies by those skilled in the art without departing   45 from the
scope of the appended claims.             2. The system of claim 1,
characterized in that said coupling means (170-195) comprises a Claims
non-reversing clutch (170,180,190), comprising means for selectively
transmitting only drive 1. An active sheet alignment system for feeding
so   forces tending to rotate said sheet pick roller and aligning a sheet
relative to a print mecha-   (105) in said sheet advancing direction. nism
in a printer system having a sheet tray (40;95) for storing a stack of
print media      3. The system of claim 2, characterized in that 



sheets (75), and a sheet feed path extending       said clutch
(170,180,190) is operable in an between the sheet tray (40,95) and the
print  55   engaged configuration to selectively transmit mechanism,
wherein                                 said drive forces tending to rotate
said sheet a sheet piclk roller (55,105) is mounted for       pick roller
(105) in the sheet advancing direc- axially rotational movement and for
contacting    tion, and  in a nonengaged  configuration (err) *   C   L   M
S    9                 EP 0 418 515 B1                    10 wherein said
clutch does not transmit drive     11. A method for actively aligning the
leading edge forces to said sheet pick roller in either direc-  of picked
sheets with a printer mechanism, in tion.
which a sheet tray (95) for holding a plurality of print media sheets (75),
a sheet pick roller 4. The system of claim 2 or 3, characterized by   5
(55,105) for picking sheets from the tray, a engaging means (195) for
placing said clutch       main sheet advance roller (60,115) and an idler
in the engaged, position for feeding and align-    roller are disposed
adjacent the main sheet ing a sheet (75)
advance roller, with the nip between the main and idler roller (65,132)
being disposed less 5. The system of -claim 4, characterized in that  10
than the length of a sheet from the sheet pick said engaging means
comprises a clutch en-         roller, comprising the steps of: gagement
lever (195) selectively actuated by      rotating the sheet pick roller
(55,105) and main said print mechanism  to place the clutch
advance roller (60,115) in an advancing direc- (170,180,190) in the engaged
configuration.       tion so as to pick a sheet (75) from the sheet 15
tray (40,95) and advance it through the sheet 6. The system of -claim 5,
characterized in that       feed path until the leading edge has been said
print mechanism is positioned to an ex-       advanced past the nip between
the main ad- treme marginal position to actuate said clutch      vance
roller (60,115) and the idler roller engagement lever (195).
(65,132); 20      reversing the main drive roller (60,115) to 7. The system
of, one of claims 2 to 6, char-          rotate in the sheet retracting
direction with the acterized in that said sheet pick roller (105) is  sheet
pick roller (55,105) stationary to withdraw mounted on a first shaft (160)
for rotational      the leading edge of the sheet (75) while the movement,
and said clutch comprises a spring       trailing portion of the sheet is
held fixed by the clutch driven half member (190) having a first  25
stationary pick roller, thereby forming a buckle hub (190A) fixedly secured
on said first shaft     (80) in the sheet which tends to align the sheet
(160), a spring clutch drive half member (170)     leading edge with the
nip; and rotating the mounted on said first shaft (160) and having a
main roller (60,115) and the sheet pick roller second hub rotatable with
respect to said first    (55.105) in the advancing direction to advance
shaft, and a helical spring (185) having a first  30  the sheet (75) to the
print position. end disposed over said first hub (190A) and a second end
disposed over said second hub        12. The method of claim 11, wherein
said sheet (180A) with some frictional interference, where-  pick roller
comprises a generally D-shaped by when said drive half member (170) is
rotat-     roller having a flat side normally disposed sub- ed in a first
direction, said spring (185) tightens   35  stantially parallel to the
sheets held in the tray, on said respective hubs to cause said driven
and wherein said steps of rotating the sheet half member (190) to be
rotated, and when          pick roller in the advancing direction results
in said drive half member rotates in the opposite     the sheet pick roller
being rotated through sub- direction, said spring loosens on said hubs so
stantially one complete revolution. that no rotational force is imparted to
said  40 driven half member.                             PatentansprUche 8.
The system of one of the preceding claims,       1. Aktives
Blattausrichtesystem zum Speisen und characterized in that said sheet pick
roller       Ausrichten eines Blattes relativ zu einem (105) is a D-shaped
roller having a flat side.  45  Druckmechanismus in einem Drucksystem mit
einem Blattablett (40; 95) zum Speichern eines 9. The system of one of the
preceding claims,          Stapels von Druckmediumblattern (75) und ei-
characterkzed in that said sheet advance roll-     nor Blaftspeisebahn, die
sich zwischen dem er (115) comprises an elongated roller ar-
Blattablett (40, 95) und dem Druckmechanis- ranged to rotate on an axis
which is substan-   50  mus erstreckt, wobei tially parallel to the
direction of printing by the  eine Blattmitnahmerolle (55, 105) zur axialen



printer mechanim.                                  Drehbewegung und zum
Kontaktieren eines Blattes (75) auf dem Tablett angeordnet ist; 10. The
system of. one of the preceding claims,        eine Hauptvorschubrolle (60,
115) in der Blatt- characterized 'in that the drive means is a   55
speisebahn zwischen dem  Tablett (40) und reversible motoil (130).
dem  Druckmechanismus so angeordnet ist, daO der Abstand zwischen der
Blaftmitnahme- rolle (55, 105) und der Blattvorschubrolle (60, i~~~~~~~~ ..
6             ""'"""'" "'" "''' '""'~~ L   M    11                EP 0 418
515 B1                    12 115) kleiner als die LUnge des Blattes ist;
merolle (105) in Blattvorschubrichtung zu Ober- mindestens eine Klemmrolle
(65, 132) benach-       tragen, und in ausgerUckte Stellung, bei wel- bart
der Hauptvorschubrolle (60, 115) vorgese-     cher die Kupplung keine
Antriebskrafte auf die hen ist, wobei diese und die Klemmrolle so
Blattmitnahmerolle  in irgendeiner Richtung angeordnet sind, daB sie ein
Blatt in dem zwi-   5  UbertrAgt. schen ihnen gebildeten Klemmspalt aufneh-
men und einziehen;                              4. System  nach Anspruch 2
oder 3, gekenn- Antriebsmittel (130) zum wahlweisen Antreiben      zeichnet
durch Betatigungsmittel (195) zum der Hauptrolle (60, 115) in
Blattvorschubrich-     Bringen der Kupplung in die Einr~ckstellung, tung
oder in BlattrOckzugsrichtung vorgesehen   J0  urn ein Blatt (75) zu
speisen und auszurichten. sind; KupplungsmiRtel (170 - 195) zum Kuppeln der
5. System nach Anspruch 4, dadurch gekenn- Blattmitnahmerolle (55, 105) mit
den Antriebs-     zeichnet, daB  die Betatigungsmittel einen mitteln (130)
so angeordnet sind, daB die Blatt-   KupplungseinrOckhebel (195) aufweisen,
der mitnahmerolle und die Hauptvorschubrolle (60,  15  wahlweise mittels
des Druckmechanismus be- 115) in Blattvorschubrichtung zum ZufUhren ei-
tatigbar ist, um die Kupplung (170, 180, 190) in nes Blattes (75) vom
Tablett (40, 95) zum         EinrOckstellung zu bringen. Druckmechanismus
angetrieben werden und bei Antrieb der Hauptrolle (60, 115) in Blat-   6.
System nach Anspruch 5, dadurch gekenn- trOckzugsrichtung die
Blattmitnahmerolle (55,  20  zeichnet, daB der Druckmechanismus in eine
105) nicht angetrieben wird, sondern in Ruhe       aulerste Randposition
zum  Betfitigen des bleibt; und
Kupplungs-EinrOckhebels (195) positioniert ist. Steuermittel (210) die
Antriebsmittel (130) so steuern, daB Bltter (75) zum Druckmechanis-    7.
System nach einem der Anspriche 2 bis 6, mus mit der auflaufenden
Blattkante in ausge-  25  dadurch gekennzelchnet, daB die Blattmit-
richteter Postition gefordert werden, wobei        nahmerolle (105) auf
einer ersten Welle (160) - die Steuermittel (210) die Blattmitnahme-
drehbar angebracht ist und daB3 die Kupplung rolle und die
Hauptvorschubrolle in Blatt-    eine federbeaufschlagte Kupplungshalfte
(190) vorschubrichtung so steuert, daB die auf-     mit einer ersten Nabe
(190 A) aufweist, die fest laufende Blattkante durch den Klemm-   30
auf der ersten Welle (160) sitzt, eine federbela- spalt zwischen Hauptrolle
und Klemmrol-       stete Kupplungshglfte (170), die auf der ersten le
transportiert wird;                        WeIle (160) sitzt und eine
zweite, bezuglich - Mittel zurn Reversieren der Antriebsvor-       der
ersten Welle drehbare Nabe aufweist, so- richtung (130) vorgesehen sind, um
die        wie eine Schraubenfeder (185), deren erstes Hauptvgrschubrolle
(60, 115) in der Blat-  35  Ende die erste Nabe (190 A) (bergreift und
trUckzugsrichtung anzutreiben, wahrend        deren zweites Ende die zweite
Nabe (180 A) die Blaltmitnahmerolle (55, 105) in Ruhe      mit Reibung
umgreift, wobei bei Drehung der bleibt, wodurch eine Auswolbung (80) im
ersten Kupplungshalfte (170) in eine erste Blatt (75) gebildet wird, welche
dazu ten-    Richtung die Feder (185) auf den entsprechen- diert, die
auflaufende Blattkante auf den   40  den Naben sich festzieht, um die
getriebene Klemmspalt auszurichten; und                  Kupplungshalfte
(190) in Drehung zu verset- - Mittel zum Andern der Antriebsrichtung
zen, wahrend bei einer Drehung der antriebs- der Antriebsmittel (130)
vorgesehen sind,     seitigen Kupplungshaifte in entgegengesetzer um das
Blatt in die Druckposition zu be-      Richtung die Feder sich auf den
Naben lockert, f6rdern.                              45       so daB keine
Umfangskraft auf die angetriebe- ne Kupplungshalfte Obertragen wird. 2.
System nach Anspruch 1, dadurch gekenn- zeichnet, daB die Kupplungsmittel
(170 - 195)   &  System nach einem der vorangehenden An- 



eine einsinnige Kupplung (170, 180, 190) mit       spriche, dadurch
gekennzelchnet, daB die Mitteln zum wahlweisen Obertragen von An-  50
Blattmitnahmerolle (105) eine D-formige Rolle triebskraften zum Drehen der
Blattmitnahme-        mit einer ebenen Seite ist. rolle (105) qur in der
Blattvorschubrichtung umfaBt.                                         9.
System nach elnem der vorangehenden An- sprUche, dadurch gekennzelchnet,
daB die 3. System nach Anspruch 2, dadurch gekenn-   55
Blattmitnahmerolle (115) eine langgestreckte zelchnet, dap die Kupplung
(170, 180, 190) in      Rolle umfagt, die um eine Achse drehen kann,
Einrickstellung betatigbar ist, um wahlweise       welche im wesentlichen
parallel zur Druckrich- die Antriebskrafte zum Drehen der Blattmitnah-
tung mittels des Druckmechanismus ist. 7 * C   L   M   S *    13
EP 0 418 515 B1                   14 10. System nach einem der
vorangehenden An-            support d'impression (75), et un chemin d'ap-
spruche, dadurch gekennzelchnet, daB die           provisionnement de
feuille s'4tendant entre le Antriebsvorrichtung ein reversierbarer Motor
plateau de feuille (40, 95) et le m6canisme (130) ist.
d'impression, dans lequel sont inclus 5          un rouleau d'extraction de
feuille (55, 105) 11. Verfahren zum aktiven Ausrichten der auflau-
mont6 en rotation autour d'un axe et afin d'Otre fenden Kante von mit einem
Druckermechanis-        en contact avec une feuille (75) dans le pla- mus
aufgenom~ienen Blattern, bei dem  ein          teau: Blattablett (95) 2um
Halten mehrerer Druckme-          un rouleau principal d'avance de feuille
dium-Bl~tter (75), eine Blattmitnahmerolle (55,  10  (60. 415) dispos6 dans
un chemin d'approvi- 105) zum Aufnehmen von B13ttern von dem
sionnement de feuille entre le plateau (40) et le Tablett, eine
Hauptvorschubrolle (60, 115) und     m6canisme d'impression et qui est
pr6vu de eine leerlaufenae Mitlaufrolle benachbart der       fagon a ce quo
la distance entre le rouleau Hauptvorschubrbile angeordnet sind, wobei der
d'extraction de feuille (55, 105) et le rouleau Klemmspalt zwtischen der
Hauptvorschubrolle  i5    principal d'avance de feuille (60, 115) soit
infe- und der Mitlaufrolle (65, 132) kleiner als die     rieure & la
longueur de la feuille; Lange eines von der Blattmitnahmerolle aufge-
au moins un rouleau de pincement (65, nommenen Blattes ist, umfassend die
Schritte:       132) dispose de fagon adjacente audit rouleau Drehen der
Blattmitnahmerolle (55, 105) sowie      principal (60, 115), lesdits
rouleaux principal et der Hauptvorschubrolle (60, 115) in Vorschub-   20
de pincement etant disposes pour recevoir en richtung, um ein Blatt (75)
von dem Blattablett    engagement un feuille dans la ligne de contact (40,
95) aufzunehmen und dieses entlang der        entre eux; Blattspeisebahn
vorzuschieben, bis die auflau-         des moyens d'entrainement (130) pour
en- fende Kanto an dem Klemmspalt zwischen der         trailner de fagon
selective ledit rouleau princi- Hauptvorschubrolle (60, 115) und der
Mitlauf-  25  pal (60, 115) dans un sons d'avance de feuille rolle (65,
132) vorgeschoben ist;                  ou dans un sens de retrait de
feuille; Reversieren der Hauptantriebsrolle (60,115) zu         des moyens
de couplage (170 a 195) pour deren Drehen in die Blattrilckzugsrichtung,
wo-    coupler ledit rouleau d'extraction de feuille (55, bei die
Blattmitnahmerolle (55, 105) in Ruhe       105) aUxdits moyens
d'entrainement (130) de bleibt, um das,auflaufende Ende des Blattes   30
telle facon que ledit rouleau d'extraction de (75) zurickzuziehen, wahrend
das ablaufende        feuille et ledit rouleau principal (60, 115) soient
Ende des Blattes durch die stationare Blattmit-    entrajnes dans le sens
d'avance de feuille afin nahmerolle fixiqrt gehalten wird, um eine Aus-
d'approvisionner une feuille (75) dudit plateau w6lbung (80) des Blattes zu
formen, was die        (40.95) vers ledit mecanisme d'imprimante, et
auflaufende Blattkante auf den Spalt ausrichtet:  35  qua lorsque le
rouleau principal (60,115) est und
entratm6 dans le sens de retrait de feuille, le Drehen der
Hauptvorschubrolle (60, 115) und        rouleau d'extraction de feuille
(55, 105) ne soit der Blattmitnahinerolle (55, 105) in Vorschub-      pas
entraWn6 et reste stationnaire; et richtung zum Vorschieben des Blattes
(75) in           des moyens de commando (210) pour die Druckposition.
40      commander lesdits moyens d'entratnement (130) afin d'approvisionner
des feuilles (75) 12. Verfahren nach Anspruch 11, bei dem  die
vers le mecanisme d'impression avec la bord Blattmitnahmerolle eine im
wesentlichen D-for-     avant de la feuille dans une position align6e, mige
Rolle mit oiner ebenen Seite, die norma-      dans lesquels lerweise im
wesentlichen parallel zu den auf  45      lesdits moyens de commande (210)
sont 



dem Tablett gehaltenen Blattern liegt, und bei     adaptes pour entratner
lesdits rouleaux d'ex- dem der Schritt des Drehens der Blattmitnah-
traction de feuille et d'entratnement principal merolle in Vorschubrichtung
eine im wesentli-      dans le sens d'avance de feuille de telle fagon chen
vollstfndige Umdrehung der Blattmitnah-       que le bord avant de la
feuille est avanc6 merolle ergibt.                            50
jusqu'au-dela de la ligne de contact des rou- leaux principal et de
pincement; Revendications                                            des
moyens pour inverser les moyens d'entrainement (130) sont fournis afin
d'entraS- 1. Systeme d'alignement actif de feuille pour ap-      nor le
rouleau principal (60, 115) dans le sens provisionner et aligner une
feuille relativement  ss  de retrait de feuille tandis que le rouleau d'ex-
un m6canisrre d'impression dans un syste-        traction de feuille (55,
105) est stationnaire et me d'imprimante ayant un plateau de feuille
ne se d6place pas, grace A quo! il est form6 (40, 95) pour stocker une pile
de feuilles de      dans la feuille (75) une boucle (80) qui tend a 8
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16 aligner le bord avant de la feuille avec la ligne    second moyeu qui
peut tourner par rapport de contact; et
audit premier arbre, et un ressort h4lico(dal des moyens pour modifier la
sons d'entrai-       (185) ayant une premibre extremite disposie nement
desdits moyens d'entrainement (130)          sur ledit premier moyeu (190A)
et une secon- sont fournis afin de faire avancer la feuille    5   de
extremit6 dispos6e sur ledit second moyeu jusqu'a la position dOimpression.
(180A) avec une certaine interference de fric- tion, de sorte que lorsque
ledit demi-element 2. Systeme selon la revendication 1, caract6ris6
d'entraenement (170) est actionn6 en rotation en ce que lesdits moyens de
couplage (170 a          dans un premier sens, ledit ressort (185) serre
195) comprennent un embrayage non-inver-  10         lesdits moyeux
respectifs afin d'amener ledit seur (170, 180, 190), comprenant des moyens
demi-e6lment entraen4 (190) a tourner, et lors- pour transmettre de fagon
s~lective unique-          que ledit demi-element d'entratnement tourne
ment des forpes d'entratnement tendant a faire       dans le sens oppos6,
ledit ressort relache les- tourner ledit rouleau d'extraction de feuille
dits moyeux si bien qu'aucune force rotation (105) dans ledit sons d'avance
de feuille.  15       n'est communiquee audit demi-6l6ment entrai- ne. 3.
Systeme selon la revendication 2, caracteris6 en co que ledit embrayage
(170, 180, 190) est    8. Systbme selon l'une quelconque des revendi-
actionnable dans une configuration engag6e           cations pr6cedentes,
caracteris6 en ce que afin de transmettre de facon selective lesdites   20
ledit rouleau d'extraction de feuille (105) est un forces d'entraTnement
tendant A faire tourner       rouleau en forme de D ayant un cot6 plat.
ledit rouleau d'Oextraction de feuille (105) dans le sons d'avance de
feuille, et dans une confi-  9. Systeme selon l'une quelconque des revendi-
guration d6sengagee dans laquelle ledit Irem-        cations pr6cedentes,
caracterise en ce que le brayage ne transmet aucune force d'entraene-   25
rouleau d'avance de feuille (115) comprend un ment audit rouleau
d'extraction de feuille dans      rouleau allonge qui est dispos6 afin de
tourner l'unleu l'autre sens.                               autour d'un axe
qui est sonsiblement parallele a la direction de l'impression effectuee par
le 4. Systeme selon la revendication 2 ou 3, carac-        m6canisme
d'imprimante. terise par des moyens d'engagement (195)   30 pour placer
ledit embrayage dans ladite posi-    10. Systeme selon l'une quelconque des
revendi- tion engag6eo afin d'approvisionner et d'aligner     cations
pr6c6dentes, caract6ris6 en ce que les une feuille (7t).
moyens d'entratnoment consistent en un mo- teur reversible (130). 5.
Systeme selon la revendication 4, caracteris6   35 en ce que lesdits moyens
d'engagement corn-      11. Proced6 pour aligner activement avoc un me-
prennent un levier d'engagement d'embrayage          canisme d'imprimante
le bord avant de feuilles (195) actionne de fagon s6lective par ledit m6-
extraites, dans lequel un plateau de feuille (95) canisme d'impression afin
de placer l'em-            pour contenir une pluralit6 de feuilles de sup-
brayage (170; 180, 190) dans la configuration   40   port d'impression
(75), un rouleau d'extraction engagee.
de feuille (55, 105) pour extraire des feuilles du plateau, un rouleau
principal d'avance de feuil- 



6. Systbme selon la revendication 5, caracterise        le (60, 115) et un
rouleau intermediaire sont en ce que ledit m6canisme d'impression est
disposes de fagon adjacente au rouleau princi- positionne a une position
marginale extreme   45     pal d'avance de feuille, la ligne de contact
afin  d'actionner ledit levier d'engagement          entre les rouleaux
principal et interm6diaire d'embrayage (195).
(65, 132) etant disposee a une distance infe- rieure a la longueur d'une
feuille provenant du 7. Systbme selon l'une quelconque des revendi-
rouleau d'extraction de feuille, comprenant les cations 2 a 6, caracterise
en ce que ledit  60       etapes consistant a: rouleau d'extraction de
fouille (105) est mont6         faire tourner le rouleau d'extraction de en
rotation sur un premier arbre (160) et ledit     feuille (55, 105) et le
rouleau principal d'avan- embrayage cmprend un demi-el6ment entral-
ce (60, 115) dans un sons d'avance de fagon a n6 d'embrayage a ressort
(190) ayant un pre-         extraire une feuille (75) du plateau de feuille
mier moyeu 1190A) assemble de maniere fixe   55      (40, 95) et a la faire
avancer a travers le audit premier arbre (160), un demi-6l6ment
chemin d'approvisionnement de feuille jusqu'a d'entratnement d'embrayage a
ressort (170)           ce que le bord avant soit avanc6 au-dela de la
monte sur lodit premier arbre (160) et ayant un     ligne de contact entre
le rouleau principal I       1111111111111111I11111 11111
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18 d'avance (60, 115) et le rouleau intermediaire (65, 132); inverser la
rotation du rouleau principal d'entramnement (60, 115) afin de le faire
tourner dans le sens de retrait de feuille, le rouleau    5 d'extraction de
feuille (55, 105) 6tant station- naire afin de retirer le bord avant de la
feuille (75) tandis que la partie arribre de la feuille est maintenue fixe
ipar le rouleau d'extraction sta- tionnaire, grace a quoil il est form6
dans, la.  10 feuille une boilcle (80) qui tend A aligner le bord avant de
la feuille avec la ligne :de contact; et faire tourndr le rouleau principal
(60, 115) et le rouleau d'extraction de feuille (55, 105)   15 dans le sens
d'avance afin de faire avancer la feuille (75) jusqw'& la position
d'impression. 12. Proc6d6 selon la revendication 11, dans lequel ledit
rouleau d'extraction de feuille comprend   20 un rouleau globalement en
forme de D ayant un c8t6 plat qui est normalement dispos6 sen- siblement en
parallble avec les feuilles conte- nues dans le plateau, et dans lequel
lesdites etapes consistant a faire tourner le rouleau   25 d'extraction de
feuille dans le sens d'avance ont pour effet d'entraener en rotation le
rouleau d'extraction de feuille sur sensiblement un tour complet. 30 3S 40
46 50 s  ;    55    


