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Print Material Transfer Component

CROSS-REFERENCE TO RELATED APPLICATION
[0001]  This application claims priority to co-pending International Application
S.N. PCT/CN2017/103905, filed September 28, 2017, which is incorporated by

reference herein in its entirety.

BACKGROUND
[0002] Print material transfer components may include 2D imaging material
transfer devices and 3D print powder supply devices. For example, print
material transfer components can include 3D print powder reservoirs, toner
reservoirs or toner laser imaging units. In this disclosure, print material may
refer to any material that is disposed onto media or a stage to print an image or
object. Print media may contain print particles such as toner particles or 3D print
powder particles.
[0003] Print material transfer components are replaceable print components,
adapted to be connected to or disconnected from a host system such as a 2D or
3D printer. The printer material transfer components may form part of a larger
print material delivery system in the host system wherein the print delivery
system may include one or more of such replaceable parts. For example, a
laser printer may include a replaceable toner reservoir and a replaceable
imaging unit, either separately replaceable or replaceable together with respect
to the host printer, the imaging unit to dispose a toner image onto 2D print
media.
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DRAWINGS
[0004] Fig. 1 illustrates a diagram of an example of a print material transfer
component.
[0005] Fig. 2 illustrates a diagram of an example of a print material transfer
component.
[0006] Figs. 3 and 4 illustrate an example of a portion of a print material
transfer component having a funnel.
[0007] Fig. 5 illustrates an example of the funnel of Figs. 3 and 4.

[0008] Fig. 6 illustrates an example of parts of a toner print system.

DESCRIPTION
[0009] Print systems may comprise replaceable parts that are to be replaced
for different purposes. Such purposes may include connecting a print material
supply or taking out a component for servicing. In one example a toner
developing unit may be replaced in a laser print system. In operation, such toner
developer unit receives toner from a toner reservoir and transfers toner images
to print media. The toner develop unit may comprise a window or the like to
receive toner from the reservoir. After first usage there may be certain amounts
of toner present in the toner developer unit. When the toner developer unit is
taken out of the laser printer, e.g., for servicing, it can be accidentally tilted
whereby there is a risk that toner particles fall out of said window. When that
happens, it may be difficult to clean the affected parts, which in different
examples may include the printer housing or operator hands or the environment.
Also for other print components such as 3D print powder supplies it may be
desirable to prevent spilling of print material particles.
[0010] In general, when dealing with replaceable or movable components
that transfer or supply print material particles, care needs to be taken to prevent
such particles to unintentionally leak from that component, in particular when in
certain circumstances such component may be tilted to an orientation that is
different from its operational orientation. Print material particle transfer
components other than toner developer units may include toner cartridges, 3D

powder supplies, and/or other components of toner or 3D print particle delivery
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systems for respective 2D and 3D printers. Other print material components not
specifically described in this disclosure may still fall within the scope of this
disclosure.

[0011] Fig. 1 illustrates a print material transfer component 1. In operational
and/or installed condition, the print material transfer component 1 may form part
of a larger print system to transfer print material particles onto print media 11 or
a stage. In one example toner particles are to be transferred to print media such
as paper. In another example 3D print powder particles are to be transferred to
a stage or onto previously disposed powder layers.

[0012] When installed, the print material transfer component may form part of
a print particle travel path. In this example, the print material transfer component
1 comprises a housing or at least one chamber 3. The print material transfer
component 1 has a print material entrance opening 5 to allow print material to
enter the chamber 3. The opening 5 may be comprised of a frame or window
through which print material particles are to flow. The print material flow
direction P is indicated in the drawing.

[0013] The print material transfer component 1 may include a print material
transfer part 7. While the print material transfer part 7 is diagrammatically
indicated with a rectangle, in different examples the transfer part 7 includes at
least one wheel, guide structure, gear, roller, screw, Archimedes screw, slide,
etc. for transporting print material particles, or an assembly of a selection of
these different parts. The transfer part 7 facilitates transporting and/or disposing
the print material onto print media 11.

[0014] The print material transfer component 1 includes a funnel 9. The
funnel 9 may include at least one wall 13, for example having a coned or
pyramid-shape. The funnel 9 is provided in the print material transfer path
between the entrance opening 5 and the transfer part 7, for example
downstream of the entrance opening 5 and upstream of the transfer part 7. In
operation, print material enters the funnel 9 in the flow direction D through the
entrance opening 5 and is guided along the at least one diverging wall 13
towards a funnel end 15. The funnel end 15 may be relatively pointy, rounded or

truncated. The funnel end 15 may be closed or open. For example, a truncated
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version can have a cut out at the end 15 to allow print material to exit the funnel
9 through the end 15. In another example the funnel has narrow slots along at
least one edge 27 of adjacent pyramid walls 13, near the end 15, through which
the particles are to flow. Figs. 3 and 4 illustrates such slots and will be
addressed below.

[0015] In one example the entrance opening 5 is rectangular and has a
window frame 6. The funnel 9 may have a corresponding upside-down pyramid
shape. In one example upper edges of the funnel may conveniently extend
along the entrance window frame 6. In another example there may be some
distance between the funnel upper edges and the window 6. In operation, all
print material particles entering the entrance opening 5 pass through the funnel
9 towards the transfer component 7. In one example the window frame 6 may
be in direct contact with the entrance edges of the funnel 9, or may be very
proximate to the entrance edges of the funnel 9.

[0016] In one example, the flow direction D of the print material at the
entrance opening 5 is in a direction of gravity, or at least has one directional
component that is in the direction of gravity, to allow the print material to flow or
slide through the funnel 9 by gravity alone. The print material is to exit the funnel
9 through at least one slot or cut out near the end 15, from where it reaches the
at least one transfer part 7.

[0017] Fig. 2 illustrates the same example print material transfer component
1 in a non-operational tilted orientation. For example a service operator may filt
the component 1 when taking it out of its host print system. In the illustrated
tilted orientation the print material does not flow out of the entrance opening 5
because this is inhibited by the at least one funnel wall 13 that blocks the
entrance opening 5. Hence, the print material largely remains in the chamber 3
and does not reach the environment.

[0018] Hence, in an embodiment, the funnel 9 is to guide the print material to
an interior of the component 1 by gravity, in an operational orientation of the
component 1. For example Fig. 1 may illustrate an operational orientation while
Fig. 2 illustrates a tilted non-operational orientation. Fig. 2 illustrates a non-

operational, tilted orientation wherein the print material 17 is inhibited from
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exiting the entrance opening 5 by the funnel 9. In one example the window 6 is
in an approximately horizontal orientation in an operational orientation of the
component 1. The window 6 may be tilted over approximately 90 degrees or
more, approximately 120 degrees or more, or even approximately 180 degrees
with respect to the operational orientation while inhibiting back flow of print
material out of the entrance opening 5 because the funnel walls 13 largely block
back flow of the particles. The slot or cut out near the end 15 may be relatively
small so that almost no particles flow back. In one example the transfer part 7
includes a roller to transfer toner and a tilt angle axis is parallel to the roller axis.
[0019] Fig. 3 and 4 illustrate a portion of a print material transfer component
101. The component 101 includes a housing 103. The housing 103 includes a
housing wall 104 and an internal volume 119. An entrance opening 105 for print
material to access the internal volume 119 of the housing 103 is defined by a
window 106. The window 106 is defined by a raised rib around the opening 105.
Print material is to flow into the housing 103 through the opening 105.

[0020] A funnel 109 is provided downstream of the opening 105. The funnel
109 of Fig. 3 and 4 is separately illustrated in Fig. 5. The funnel 109 is square
pyramid shaped, in operation forming an upside down pyramid. The funnel 109
has an input opening 123 downstream of, and/or aligned with, the entrance
opening 105. The input opening 123 forms a virtual base of the funnel 109 on
the upper side of the upside down pyramid. The virtual base may extend parallel
to the entrance opening 105. The funnel 109 may have four walls 113 diverging
from the virtual base to the funnel end 115. The funnel end 115 may be a point,
rounded or pointy, or truncated. The edges of the walls 113 near the base may
extend along or around the edges of the entrance opening 105 to ensure
catching most or all print material flowing through the entrance opening 105.
[0021] In another example, not illustrated here, the funnel 109 can be a
triangle pyramid-shaped with only three diverging walls. In yet other examples
the funnel 109 can have more than four diverging walls. In again another
example the funnel 109 can be a cone.

[0022] Back to Figs. 3 — 5, adjacent funnel walls 113 are connected to form

closed corner edges 125. The closed corner edges 125 extend from the input
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opening 123 (i.e. virtual base) towards the end 115 but not reaching the end
115. Near the end 115, parts of the adjacent walls 113 are not connected,
forming a slot 127. These cut outs or slots 127 may extend from a respective
end of each closed corner edge 125 up to the end 115 of the funnel 109. Hence,
four closed corner edges 125 and subsequently slots 127 diverge from the
virtual base to the end 115 of the funnel 109.

[0023] In one example each complete edge 125, 127 between each adjacent
pair of walls 113 consist of the closed corner edge 125 and slot 127. In another
example, only one, two or three of the corner edges between adjacent walls 113
include a slot 127 while the other corner edges 125 are closed.

[0024] In one example a length of the slot 127 is two thirds or less of a length
of the closed corner edge 125. In other examples the slot 127 is approximately
half the length of the closed corner edge 125 or less, or less than approximately
one third of the closed corner edge 125. Each slot 127 may have a slot width,
between opposite wall edges, of less than approximately 2 mm, of less than
approximately 1 mm, less than approximately 500 micron, or less than
approximately 100 micron. The chosen slot width may depend on average toner
particle volume-based diameter sizes which may range, for example, from 5 to
60 micron. A length of each slot 127 along the wall edge may be at least 2 mm,
at least 5 mm or at least 10 mm. The four slots 127 diverge to the funnel end
115. The funnel end 115 may be open or closed. Where the end 115 is closed,
the end 115 may form an end of each slot 127 and also connect the funnel walls
113, thereby stabilizing the funnel structure. Where the end 115 is open print
material may flow through the slots 127 and the end output opening. Such
output opening could have a diameter of approximately 2 mm or less,
approximately 1 mm or less or approximately 500 micron or less.

[0025] In operation toner particles flow into the funnel through the input
opening 123 along each wall’'s inner surface 131, entering the interior of the
component 101 through the slots 127. The slots 127 facilitate, on the one hand,
sufficient throughput of print material while, on the other hand, sufficiently

preventing backflow out of the entrance opening 105.
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[0026] In a further example, inner surfaces 131 of the walls 113 have a lower
friction coefficient than outer surfaces 133 of the walls 113. For example a
friction coating may be provided on the outside. Choosing an appropriate friction
coefficient on the inside surfaces 131 versus the outside surfaces 133 may
facilitate that print material particles readily flow through the funnel 109 while
preventing backflow. An example of a funnel wall thickness is less than 1 mm or
less than 500 micron. Appropriate wall materials or coatings for facilitating flow
may include plastics such as Mylar, Teflon, PE or low friction coefficient plastic
materials. Clogging or sticking may be prevented with such materials.

[0027] Fig. 6 illustrates an example of a toner print system 237. A toner
travel path TP runs through the system 237. Along the toner travel path TP the
toner print system includes a toner reservoir 239 also known as toner cartridge,
and a toner imaging unit 201 that includes toner transfer parts. The toner
reservoir 239 and toner imaging unit 201 are separate replaceable parts. The
toner transfer parts include a toner developer roller 243 and an OPC (organic
photo conductor) 241. In one example the print system 237 is such that the
toner reservoir 239 is more frequently replaced than the imaging unit 201. A
funnel 209 is provided at an entrance opening of the imaging unit 201 to receive
toner from an output of the toner reservoir 239.

[0028] Along the toner travel path TP, toner is moved by augers 245 out of
the toner reservoir 239 into the funnel 209 of the imaging unit 201. After the
funnel 209 the toner may move along stirring members 247 that may also
charge the toner, from where it moves to the developer roller 243. From there it
moves to the OPC 241 or to a waste transport 249 and storage. The OPC 241
transfers an image of toner onto print media.

[0029] The funnel 209 facilitates that toner particles conveniently flow into
the interior of the imaging unit 201. In fact, in some examples the funnel 209
may provide for some guidance of the toner particles which may allow for better
toner flow control in the imaging unit 201. When the imaging unit 201 is taken
out of the toner print system 237, for example for service or replacement, the
funnel 209 may prevent that too many toner particles leak through the toner

entrance opening out of the imaging unit 201.
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[0030] The various features addressed in this disclosure can be defined by
any selection or combination of the following examples: In one example, the
print material transfer component for transferring print particles to media,
comprising a print material entrance opening; at least one print material transfer
part for transferring print material towards media; and a funnel to guide print
material received through the entrance opening to the at least one transfer part,
and inhibit backflow of funneled print material out of the entrance opening when
the transfer component is tilted. In one example the funnel is to guide the print
material into an interior of the component by gravity, in an operational
orientation of the print material transfer component, while in a non-operational,
tilted orientation the print material is inhibited from exiting the entrance opening
by the funnel, wherein a tilt angle is at least approximately 90 degrees. In a
further example the funnel is provided downstream of the entrance opening and
upstream of the at least one transfer part, in a particle flow direction. In a further
example the print material is toner and the at least one print material transfer
part includes a roller. In a further example a toner imaging unit includes said
print material transfer component wherein the entrance opening is defined by a
toner particles receiving window that in operation receives toner particles; and
the at least one print material transfer part includes a roller for transferring toner
towards the media. In a further example the at least one transfer part includes
an organic photo conductor drum. In a further example a toner print system
comprising said toner imaging unit and further comprising a toner reservoir
upstream of the entrance opening of the toner imaging unit, the toner reservoir
having an output opening to provide toner to the toner imaging unit through the
entrance opening, wherein the entrance opening of the toner imaging unit and
the output opening of the toner reservoir are aligned in installed condition of
both the toner reservoir and toner imaging unit. In again a further example the
funnel comprises at least three diverging walls extending away from the
entrance opening, diverging towards a funnel end; partly closed corner edges
that connect adjacent walls at least upstream of the funnel end; and at least one
open slot forming a longitudinal through hole between adjacent walls,

downstream of a respective closed corner edge, stretching from the closed
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corner edge up to the end, wherein print material is to flow towards the transfer
part through the at least one slot. In again a further example the slot covers less
than two thirds of a respective wall's edge. In yet a further example the funnel is
square pyramid shaped. In a further example an inner surface of the funnel has
a lower friction coefficient than an outer surface of the funnel.

[0031] In one example of a print particles funnel, comprises a relatively wide
input opening and a relatively narrow end; at least three diverging walls
diverging from the input opening towards the end; closed corner edges between
adjacent walls stretching from the input opening towards the end; and at least
one slot between adjacent walls stretching from the closed corner edge towards
to the end. In a further example the slice covers less than two thirds of a
respective wall's edge. In again a further example the funnel is square pyramid
shaped. In again a further example the funnel end is closed so that print
particles do not flow out of the funnel end but through the at least one

longitudinal slot.
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CLAIMS

What is claimed is:

1. A print material transfer component for transferring print particles to
media, comprising
a print material entrance opening;
at least one print material transfer part for transferring print material
towards media; and
a funnel to
guide print material received through the entrance opening
to the at least one transfer part, and
inhibit backflow of funneled print material out of the

entrance opening when the transfer component is tilted.

2. The print material transfer component of claim 1 wherein the funnel
is to guide the print material into an interior of the component by gravity, in an
operational orientation of the print material transfer component, while in a non-
operational, tilted orientation the print material is inhibited from exiting the
entrance opening by the funnel, wherein a tilt angle is at least approximately 90

degrees.

3. The print material transfer component of claim 1 wherein the funnel
is provided downstream of the entrance opening and upstream of the at least

one transfer part, in a particle flow direction.

4, The print material transfer component of claim 1 wherein the print

material is toner and the at least one print material transfer part includes a roller.

5. A toner imaging unit including the print material transfer component
of claim 1 wherein the entrance opening is defined by a toner particles receiving
window that in operation receives toner particles; and the at least one print

material transfer part includes a roller for transferring toner towards the media.
10
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6. The toner imaging unit of claim 5 wherein the at least one transfer

part includes an organic photo conductor drum.

7. A toner print system comprising the toner imaging unit of claim 6
and further comprising a toner reservoir upstream of the entrance opening of the
toner imaging unit, the toner reservoir having an output opening to provide toner
to the toner imaging unit through the entrance opening, wherein the entrance
opening of the toner imaging unit and the output opening of the toner reservoir
are aligned in installed condition of both the toner reservoir and toner imaging

unit.

8. The print material transfer component of claim 1 wherein the funnel

comprises

at least three diverging walls extending away from the entrance
opening, diverging towards a funnel end,

partly closed corner edges that connect adjacent walls at least
upstream of the funnel end, and

at least one open slot forming a longitudinal through hole between
adjacent walls, downstream of a respective closed corner edge, stretching from
the closed corner edge up to the end, wherein print material is to flow towards

the transfer part through the at least one slot.

9. The print material transfer component of claim 1 wherein the slot

covers less than two thirds of a respective wall's edge.

10.  The print material transfer component of claim 1 wherein the funnel

is square pyramid shaped.

11.  The print material transfer component of claim 1 wherein an inner
surface of the funnel has a lower friction coefficient than an outer surface of the

funnel.
11



WO 2019/067004 PCT/US2017/063422

12. A print particles funnel, comprising

a relatively wide input opening and a relatively narrow end;

at least three diverging walls diverging from the input opening
towards the end;

closed corner edges between adjacent walls stretching from the
input opening towards the end; and

at least one slot between adjacent walls stretching from the closed
corner edge towards to the end.

13.  The print particles funnel of claim 12 wherein the slice covers less

than two thirds of a respective wall's edge.

14.  The print particles funnel of claim 12 wherein the funnel is square
pyramid shaped.

15.  The print particles funnel of claim 12 wherein the funnel end is

closed so that print particles do not flow out of the funnel end but through the at
least one longitudinal slot.

12
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