
WO 2008/006138 PCT/AU2007/000591  1 Description  SHEET
FEED MECHANISM  [1] FIELD OF THE INVENTION [2] The
present invention relates to a mechanism for moving a
stack of sheet material. In  particular, the invention
is a mechanism for lifting a stack of sheet media for
feeding  individual sheets into a feed path. [31
BACKGROUND OF THE INVENTION [41 Sheet material is
typically supplied and stored in stacks. To use the
individual sheets,  they first need to be separated
from each other. The paper feed systems in printers,
scanners, copiers or faxes are a common examples of
the need to sequentially feed  individual sheets from
a stack into a paper feed path. Given the widespread
use of such  devices, the invention will be described
with particular reference to its use within this
context. However, this is purely for the purposes of
illustration and should not be seen  as limiting the
scope of the present invention. It will be appreciated
that the invention  has much broader application and
may be suitable for many systems involving the
handling of stacked sheet material. [51 Printers,
copiers, scanners, faxes and the like, sequentially
feed sheets of paper from  a stack in the paper tray,
past the imaging means (e.g. printhead), to a collect
tray.  There are many methods used to separate single
sheets from the stack. Some of the  more common
methods involve air jets, suction feet, rubberized
picker rollers,  rubberized pusher arms and so on. In
the systems that use a pick up roller or pusher  arm,
it is important to control the force with which the
roller touches the top sheet of  the stack to drive,
push or drag it off the top. The friction between the
top sheet and the  pusher or roller needs to exceed
the friction between the top sheet and the sheet
underneath. Too much force can cause two or more
sheets to be drawn from the stack  (known as 'double
picks'), and too little will obviously fail to draw
any sheets. [61 Sheet feed mechanisms should also be
relatively simple, compact and have low  power
demands. For example, consumer expectations in the
SOHO (Small Office/  Home Office) printer market are
directing designers to reduce the desktop footprint,
improve feed reliability for a variety of paper grades
while maintaining or reducing  manufacturing costs.
[71 SUMMARY OF THE INVENTION [81 Accordingly the
present invention provides a sheet feed mechanism
comprising:  [91 a chassis configured to support a
stack of sheets; [101 a top sheet engaging member for
engaging the top-most sheet of the stack and  moving
it relative to the remainder of the stack; 



[ill a stack engaging structure for engaging the stack
and biasing its top sheet against the WO 2008/006138
PCT/AU2007/000591  2 top sheet engaging member, the
stack engaging structure having a friction surface
extending parallel to the stack engaging structure's
direction of travel; [121 a lock mechanism mounted to
the chassis for limited relative movement thereto, the
lock mechanism having a biased contact foot for
engaging the friction surface to secure  the stack
engaging structure to the lock mechanism for movement
therewith; and, [131 an actuator mounted to the
chassis to disengage the contact foot from the
friction  surface such that the stack engaging
structure moves relative to the lock mechanism to
press the top-most sheet against the top sheet
engaging, then the actuator disengages  the contact
foot such that it re-engages the friction surface and
then moves the lock  mechanism relative to the chassis
such that the stack engaging structure also retracts a
predetermined distance from the top-most sheet
engaging member. [141 A sheet feed mechanism according
to the invention has relatively few moving parts  and
can be embodied in a simple, yet compact arrangement.
It requires only a single  actuator for engaging the
lock mechanism with the other elements being biased
using  non-powered integers such as springs. Therefore
the sheet feed has a small power load  on the printer
or overall device. As the actuator always retracts the
stack a set distance  from the top sheet engaging
member, the feeder works reliably with paper of
different  thicknesses. [151 Preferably the stack
engaging structure has a resilient member to lift the
stack such  the top-most sheet of the stack is biased
against the top sheet engaging member, the  biasing
force of the resilient member decreases as it elevates
the stack, such that as the  thickness and weight of
the stack decreases, the biasing force likewise
decreases and  the top-most sheet is biased against
the top sheet engaging member with substantially
uniform force. [161 Preferably the actuator is a
rotating cam. In another preferred form, the top-sheet
engaging member is a rubberized picker roller that
rotates to draw the top-most sheet  from the stack.
[171 Preferably the lock mechanism has a lock arm
hinged to the chassis and a first class  lever pivoted
to the lock arm, the contact foot being on one side of
the level and the  other side of the lever being
configured for engagement with the cam in order to
lift the  contact foot from the friction surface. In a
further preferred form the chassis further  comprises
a stop formation formed proximate the cam, and the
lock mechanism has a  bearing structure fixedly
mounted to the lock arm, the bearing structure having
a  bearing surface for abutting the stop, and the lock
mechanism also having a resilient  member between the
bearing structure and the lever arm opposite the
contact foot for  



biasing the contact foot into engagement with the
friction surface. In a particularly  preferred
embodiment the first class lever is generally U-shaped
with a first and second  side arms separated by a
cross piece, and the cam being positioned between the
first WO 2008/006138 PCT/AU2007/000591  3 and second
side arms for engagement each alternatively, wherein
the first side arm  forms the lever arm that actuates
to contact foot to disengage the friction surface, and
the second arm provides the bearing surface against
which the can acts to push the lock  arm and the stack
engaging structure such that the stack retracts from
the top-most  sheet engaging member. In a specific
embodiment the pivot is positioned near the first
side arm end of the cross piece, the contact foot is
positioned near the second side arm  end of the cross
piece, and the cam rotates such that any friction
between the cam and  the second side arm serves to
urge the contact foot into engagement with the
friction  surface. [181 Preferably the stack engaging
structure is a stack lifting arm hinged to the chassis
along the same hinge axis as the lock arm. In a
further preferred form the friction  surface is an
arcuate section having a centre of curvature on the
hinge axis of the lifter  arm and fixed for rotation
therewith. In a particularly preferred embodiment the
stack  lifter arm and the arcuate section are mounted
to, and spaced apart by, a shaft rotatably  mounted to
the chassis, the axis of the shaft being collinear
with the hinge axis for the  lifter arm and the lock
arm, and the lifter arm being biased to lift the stack
by a coil  spring coiled around the shaft. Inserting
the hinge shaft through the coil spring is an
effective space saving technique. Likewise,
configuring the lock arm and the lifter arm  to rotate
instead of move linearly allows the friction surface
along the arcuate section  to be shorter. [191 BRIEF
DESCRIPTION OF THE DRAWINGS [201 Specific embodiments
of the invention will now be described by way of
example  only with reference to the accompanying
drawings in which: [211 Figures 1 to 5 is a
diagrammatic illustration of one embodiment of the
invention at  various stages of its operation; [221
Figure 6 is a diagrammatic illustration of another
embodiment of the invention; [231 Figure 7 is a
perspective view of an inkjet printer and paper feed
tray for use with the  invention; [241 Figure 8 is a
perspective of the printer shown in Fig. 1 with the
paper feed tray and  the outer housings removed to
expose the components of the invention; [251 Figure 9
is a perspective of the invention shown in Fig 8 with
the majority of the  unrelated printer components
removed; [261 Figure 10 is a perspective of the
components of the present invention shown in Fig. 9  



with unrelated components of the printer removed; [271
Figure 11 is an elevation showing the drive motor,
lock arm and lock surface in  isolation; [281 Figure
12 is the elevation of Fig. 11 at the fully unlocked
stage of its operating cycle  and with one side of the
lock arm removed; WO 2008/006138 PCT/AU2007/000591  4
[291 Figure 13 is the elevation shown in Fig. 11 at
the re-locking stage of its operating  cycle; [301
Figure 14 is a perspective of the drive motor, lock
arm and lock surface at the fully  unlocked stage of
its operation; [311 Figure 15 is an elevation of one
side of the lock arm and the lock surface in
isolation;  and, [321 Figure 16 is an elevation of the
drive motor, lock arm and lock surface returned to
the start of the operative cycle. [331 DETAILED
DESCRIPTION OF PREFERRED EMBODIMENTS [341 Fig.s 1 to 5
show one form of the sheet feed mechanism in a
diagrammatic form for  ease of understanding. The
sheet feed mechanism 1 is typically used in a larger
device  such as a printer or the like and would likely
have its chassis 2 integrated with that of  the
printer. The sheet feed mechanism 1 lifts the stack of
sheets 4 to the picker roller 6  that draws a single
sheet into the printer sheet feed path (not shown).
Instead of a  picker roller, the sheet feed mechanism
could also lift the stack toward a suction shoe  or
other sheet engaging means. [351 Referring to Fig. 1,
the stack 4 is inserted into the designated part of
the device such  as the paper tray of the printer (not
shown) while the lift arm 8 is in a lowered position.
The lift arm 8 is biased upwards by the lift spring 10
but is held in the lowered position  by the lock
mechanism 12. The lock mechanism 12 is at the distal
end of the lock arm  14 which is hinged to the chassis
2 at the same hinge axis 16 as the lift arm 8. The
lock  mechanism releasably secures the lock arm 14 to
the lift arm 8 via the friction surface  18. The lock
mechanism 12 abuts the cam 20 to prevent the lock arm
14 and the lift  arm 8 from rotating upwards because
of the biasing force of the lift spring 10. [361
Referring to Fig. 2, the cam 20 rotates clockwise in
response to a paper feed request  signal from the
printer. The cam 20 is positioned within a U-shaped
member 22 of the  lock mechanism 12. The U-shaped
member 22 is hinged to the lock arm 14 at the  hinge
24. The hinge 24 is on the cross piece 26 separating
the engagement arm 28 and  the disengagement arm 30 on
either side of the 'U'. The contact foot 32 is
attached to  the cross piece 26 on the opposite side
of the lock hinge 24 to the disengagement arm  30 to
form a first class lever. Rotating the cam 20
clockwise uses the friction generated  



between the cam 20 and the engagement arm 28 to urge
the contact foot 32 into firmer  engagement with the
friction surface 18. This helps to avoid any slippage
between the  contact foot and the friction surface
before the cam 20 engages the disengagement arm  34.
Slippage can allow the lift arm 8 to press the
top-most sheet 40 onto the picker  roller 6 before
other components in the printer feed path are ready to
receive a sheet. [371 As the cam 20 rotates out of
engagement with the engagement arm 28, the lift spring
10 pushes the lift arm 8, locking surface 18 and
locking arm 14 upwards until the WO 2008/006138
PCT/AU2007/000591  5 bearing surface 34 abuts the stop
36 on the chassis 2. The cam 20 continues to rotate
until it contacts the disengagement arm 30. Further
rotation presses the disengagement  arm 30 towards the
bearing surface 34 against the bias of the lock spring
38. This  actuates the lever to lift the contact foot
32 out of engagement with the friction surface  18.
This unlocks the lift arm 8 from the lock arm 14. This
allows the lift spring 10 to  elevate the stack 4
until the top-most sheet 40 engages the picker roller
6 and is drawn  away from the remainder of the stack.
[381 Referring to Fig. 3, the cam 20 continues to
rotate and allow the lock spring 38 to  push the
disengagement arm 30 away from the bearing surface 34.
This in turn re-eng  ages the contact foot 32 with the
friction surface 18 to lock the lock arm 14 and the
lift  arm 8 together. The picker roller 6 continues to
draw the top-most sheet 40 from the  stack 4. [391
Turning to Fig. 4, the cam 20 rotates into contact
with the engagement arm 28 to add  to the force with
which the contact foot 32 presses onto the friction
surface 18. At this  point, the cam 20 also starts to
push the engagement arm 28 and therefore the lock arm
14 and lift arm 8 clockwise against the bias of the
lift spring 10. Accordingly, the stack  4 starts to
drop away from the picker roller 6 before it draws the
new top-most sheet 42  off the stack 4. [401 Fig. 5
shows the sheet feed mechanism at the completion of
its operative cycle. The  cam 20 rotates until the
high point is in contact with the engagement arm 28.
This  pushes the lock arm 14 and the lift arm 8 back
through a set angle of rotation. In turn,  the sack 4
retracts from the picker roller 6 by a predetermined
distance. This distance  does not alter regardless of
the grade (or thickness) of paper in the stack.
Because of  this, the lift spring 10 need only
compress a small amount and therefore the energy
consumed by the mechanism as it indexes through the
stack is reduced. Furthermore,  as the stack 4
depletes, it weighs less but the spring 10 also
decreases its force biasing  the stack against the
picker roller 6 because it is less compressed. This
keeps the force  pressing successive top-most sheets
against the picker roller substantially uniform. [411
Fig. 6 is a diagrammatic illustration of another
embodiment of the sheet feed  



mechanism 1. In this embodiment, the hinged lift arm
is replaced with a lift structure  44 that has
rectilinear movement instead of rotational. The
friction surface 18 is on an  arm that extends
upwardly to be parallel with the direction of travel
of the lift structure  44. The lock arm 14 is again
hinged to the chassis 2 and has a bearing surface 34
with  lock spring 38 to bias the contact foot 32 into
locking engagement with the friction  surface 18. The
disengagement arm 30, lock hinge 24 and the contact
foot 32 again  form a first class lever. [421 The
embodiment shown does not use a U-shaped member but
instead configures the  lock arm 14 to act as the
engagement arm 28 as well. When the cam 20 contacts
the WO 2008/006138 PCT/AU2007/000591  6 engagement arm
28, it rotates anti-clockwise about the hinge 16. The
contact foot 32  maintains locking engagement with the
friction surface 18 because the spring 38  continues
to bias the disengagement arm 30 in a clockwise
direction despite the  rotation of the engagement arm
in an anti clockwise direction. In fact the bearing
surface 34 rotating anti clockwise tends to maintain
the gap bridged by the spring 38 so  that the biasing
force remains relatively uniform. [431 The embodiment
shown in Fig. 6 demonstrates that the invention can
adopt many  different configurations to suit specific
functional requirements and space limitations.
Ordinary workers in this field will also appreciate
that the cam may be replaced by the  solenoid actuator
or pneumatic/ hydraulic actuators. Any dual action
actuator that  contacts the disengagement arm and the
engagement arm in succession will be suitable  for the
purposes of this invention. [441 Fig. 7 shows the
invention incorporated into a SOHO printer. The
printer 46 has a  paper feed tray 48 for receiving a
ream of blank paper (not shown). The paper feed
assembly in the printer draws sheets sequentially from
the stack placed in the feed tray  48 and directs it
then through a C-shaped paper path past a printhead.
After printing the  pages are collected from a
collection tray (not shown) on top of the feed tray
48. [451 The lift arm 8 is positioned directly beneath
the picker roller 6 with the distal end 50  of the
lift arm positioned beneath the leading edge of the
stack of sheets (not shown).  Initially the lifter arm
is held in a fully depressed configuration so that its
distal end is  flush with the paper support platen 52
in the feed tray 48. The lift arm 8 is forced into
this initial position using the lift arm reset lever
54 described in greater detail below. [461 Turning to
Fig. 8, the feed tray and outer housing have been
removed for clarity.  Again the lift arm 8 is in its
lowered initial position so that the distal end 50
lies  beneath the leading edge of the paper stack.
Coil spring 10 biases the lifter arm  upwards about
the hinge shaft 16. However the lock mechanism
(described below)  holds the lifter arm in its initial
position until the actuator responds to a request for
a  



sheet. [471 In Fig. 9 more components of the printer
have been removed to expose the lock  mechanism. Hinge
shaft 16 extends from the lifter arm 8 through the
lock spring 10 to  the locking assembly 56. On the
outer most end of the hinge shaft 16 is the reset arm
58, which is connected to the reset lever 54 via the
connecter rod 60. The reset arm 58  is mounted to the
hinge at shaft 16 via a ratchet engagement that locks
the shaft and  arm together when rotating clockwise
that allows the arm to rotate anti-clockwise  while
the shaft remains fixed. In this way the user simply
depresses the lifter arm reset  lever 54 to draw down
the reset arm 58 and therefore the lifter arm 8
against bias of the  spring 10. [481 Also shown in
Fig. 9, is the cam drive motor 62 with its output worm
drive 64 WO 2008/006138 PCT/AU2007/000591  7 meshed
with the drive gear 66 mounted on the cam shaft 68.
One side of the lock arm  14 is also shown and this is
described in greater detail below. [491 Fig. 10 shows
the feed mechanism with further components removed for
clarity. The  lock arm 14 has two side plates 70 and
72 mounted to the hinge shaft 16. The distal  ends of
the side plates 70 and 72 are connected by the
abutment block 74 positioned to  abut the stop 36
secured to the printer chassis. Mounted between the
side plates 70 and  72 is the arcuate friction arm 18
and the U-shaped member 22. The side plates 70 and  72
are rotateably mounted to the hinge shaft 16 while the
arcuate friction arm 18 is  fixed to the shaft 16.
[501 Referring to Fig. 11, the cam 20 is shown between
the sides of the U-shaped member  22. In response to a
sheet feed request, the cam 20 starts rotating
clockwise along the  engagement arm 28. It will be
appreciated that the contact foot is urged into
engagement with the arcuate friction arm 18 by any
friction between the cam 20 and  the engagement arm
28. This is because the contact foot is between side
plates 70 and  72 (not shown), to the right of the
lock mechanism hinge 24. Of course the lock spring  38
also pushes the contact foot into locking engagement.
[511 Fig. 12 shows the locking assembly in the
unlocked condition. The locking assembly  56 is shown
with the side plate 70 removed. The cam 20 has rotated
to press against  the disengagement arm 30 of the
U-shaped member 22. The cam 20 initially pushes the
entire assembly 56 such that it rotates into
engagement with the stop 36. After  engaging the stop
36 the cam then rotates the U-shaped member
anti-clockwise about  the lock mechanism hinge 24.
This lifts the contact foot 32, or rather simply
unweights  it from the arcuate surface on the arcuate
friction arm 18. With the arcuate friction arm  now
free to rotate it is urged in an anti-clockwise
direction by hinge shaft 16. Hinge  shaft 16 is under
the torque provided by the lifter spring 10 (see Fig.
10). Not shown in  



Fig. 12 is the elevation of the paper stack by the
lifter arm 8 once the arcuate friction  arm has been
unlocked. The lift arm 8 continues to elevate the
stack of paper until the  top most sheet engages the
picker roller 6. [521 Fig. 14 shows the locking
assembly in its unlocked condition in perspective. The
U- shaped member 22 is rotated about the lock
mechanism hinge 24 such that the dis- engagement arm
30 compresses the lock spring 38 against the abutment
block 74. The  contact foot 32 is levered out the
engagement from the arcuate friction arm 18 to allow
the lift arm 8 (see Fig. 10) to raise the paper stack.
[531 Fig. 13 shows the locking mechanism 56 as the
U-shaped member returns to the lock  position. The cam
20 continues to rotate clockwise and allows the
U-shaped member  22 to also rotate under the action of
the lock spring 38. It should be noted that at this
stage abutment block 74 is still against the stop 36.
Furthermore, the paper stack is still  pressed against
the picker roller, which would still be drawing the
top most sheet from WO 2008/006138 PCT/AU2007/000591
8 the stack. [541 The locked configuration of the
U-shaped member 22 and the arcuate friction arm 18  is
best shown in Fig. 15. It can be clearly seen that the
disengagement arm 30, the lock  mechanism hinge 24 and
the contact foot 32 form a first class lever whereby
the  biasing force of the lock spring 38 is amplified
at the contact foot 32 by virtue of the  mechanical
advantage provided by the lever. [551 Fig. 16 shows
the locking assembly returned to its initial
configuration. The cam 20  has rotated back into
engagement with the engagement arm 28 to rotate the
entire  assembly 56 about the hinge shaft 16, a small
distance away from the stop 36. As the  arcuate
friction arm 18 and the lock arm 14 are now locked
together the hinge shaft 16  is forced to rotate by
the cam shaft 20. This in turn rotates the lift arm 8
(see Fig. 10)  then by retracting the paper stack a
small distance from the picker roller 6. As the cam
need only retract paper a very small distance from the
surface of the picker roller in  order to prevent it
from drawing more sheets from the stack, the power
load on the cam  drive motor 62 is relatively low.
Furthermore, the distance that the stack retracts from
the thicker roller will always remain uniform
regardless of the grade of paper inserted  in paper
feed tray. This improves the versatility of the
overall feed mechanism. [561 The invention has been
described here by way of example only. Still workers
in this  field will readily recognise many variations
and modifications, which do not depart  from the
spirit and scope of the broad invented concept. WO
2008/006138 PCT/AU2007/000591  9 Claims 



[1] A sheet feed mechanism comprising: a chassis
configured to support a stack of sheets; a top sheet
engaging member for engaging the top-most sheet of the
stack and  moving it relative to the remainder of the
stack; a stack engaging structure for engaging the
stack and biasing its top sheet against  the top sheet
engaging member, the stack engaging structure having a
friction  surface extending parallel to the stack
engaging structure's direction of travel; a lock
mechanism mounted to the chassis for limited relative
movement thereto,  the lock mechanism having a biased
contact foot for engaging the friction surface  to
secure the stack engaging structure to the lock
mechanism for movement  therewith; and, an actuator
mounted to the chassis to disengage the contact foot
from the friction  surface such that the stack
engaging structure moves relative to the lock
mechanism to press the top-most sheet against the top
sheet engaging, then the  actuator disengages the
contact foot such that it re-engages the friction
surface  and then moves the lock mechanism relative to
the chassis such that the stack  engaging structure
also retracts a predetermined distance from the
top-most sheet  engaging member. [21 A sheet feed
mechanism according to claim 1 wherein the stack
engaging  structure has a resilient member to lift the
stack such the top-most sheet of the  stack is biased
against the top sheet engaging member, the biasing
force of the  resilient member decreases as it
elevates the stack, such that as the thickness and
weight of the stack decreases, the biasing force
likewise decreases and the top- most sheet is biased
against the top sheet engaging member with
substantially  uniform force. [31 A sheet feed
mechanism according to claim 1 wherein the actuator is
a rotating  cam. [41 A sheet feed mechanism according
to claim 1 wherein the top-sheet engaging  member is a
rubberized picker roller that rotates to draw the
top-most sheet from  the stack. [51 A sheet feed
mechanism according to claim 1 wherein the lock
mechanism has a  lock arm hinged to the chassis and a
first class lever pivoted to the lock arm, the
contact foot being on one side of the level and the
other side of the lever being  configured for
engagement with the cam in order to lift the contact
foot from the  friction surface. [61 A sheet feed
mechanism according to claim 1 wherein the chassis
further WO 2008/006138 PCT/AU2007/000591  10 



comprises a stop formation formed proximate the cam,
and the lock mechanism  has a bearing structure
fixedly mounted to the lock arm, the bearing structure
having a bearing surface for abutting the stop, and
the lock mechanism also  having a resilient member
between the bearing structure and the lever arm
opposite the contact foot for biasing the contact foot
into engagement with the  friction surface. [71 A
sheet feed mechanism according to claim 6 wherein the
first class lever is  generally U-shaped with a first
and second side arms separated by a cross piece,  and
the cam being positioned between the first and second
side arms for  engagement each alternatively, wherein
the first side arm forms the lever arm  that actuates
to contact foot to disengage the friction surface, and
the second arm  provides the bearing surface against
which the can acts to push the lock arm and  the stack
engaging structure such that the stack retracts from
the top-most sheet  engaging member. [81 A sheet feed
mechanism according to claim 7 wherein the pivot is
positioned  near the first side arm end of the cross
piece, the contact foot is positioned near  the second
side arm end of the cross piece, and the cam rotates
such that any  friction between the cam and the second
side arm serves to urge the contact foot  into
engagement with the friction surface. [91 A sheet feed
mechanism according to claim 1 wherein the stack
engaging  structure is a stack lifting arm hinged to
the chassis along the same hinge axis as  the lock
arm. [101 A sheet feed mechanism according to claim 1
wherein the friction surface is an  arcuate section
having a centre of curvature on the hinge axis of the
lifter arm  and fixed for rotation therewith. [11] A
sheet feed mechanism according to claim 1 wherein the
stack lifter arm and  the arcuate section are mounted
to, and spaced apart by, a shaft rotatably  mounted to
the chassis, the axis of the shaft being collinear
with the hinge axis  for the lifter arm and the lock
arm, and the lifter arm being biased to lift the stack
by a coil spring coiled around the shaft. 


